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Abstract

Background In SLE patients, cytokines are linked to endothelial cell damage. Nailfold capillaroscopy (NFC) is a simple
method for evaluating micro-vascular abnormalities in different connective tissue diseases (CTDs). The study aimed

to detect the levels of interleukin 17A (IL 17A), type | interferons (IFNs 1) in the serum, and NFC changes in Egyp-

tian SLE patients compared to a control group and to correlate NFC findings with patients'demographic features

and serum levels of IL 17A and IFNs .

Results Serum levels of IL 17A, IFN a, and IFN (3 were significantly higher in SLE patients than in control group
(P<0.0001). About thirty nine patients (73.6%) of the 53 SLE patients showed abnormal NFC changes. Egyptian

SLE patients had a high prevalence of the NFC non-specific pattern, with 32 (60.4%) patients showing non-specific
changes and 7 (13.2%) patients showing scleroderma pattern, including 3 (5.6%) patients with active scleroderma pat-
tern and 4 (7.55%) patients with late scleroderma pattern. Furthermore, Raynaud's phenomenon (RP) was observed

in 8 (15.1%) SLE patients, with 3 (5.6%) having normal NFC pattern and 5 (9.4%) having scleroderma pattern. All con-
trols (n=20) showed normal hairpin shape capillaries. Except for SLEDAI (P=0.03) and the presence of RP (P<0.0001),
there were no significant differences in demographic and laboratory parameters between the three NFC patterns
(normal, non-specific, and scleroderma); additionally, NFC score correlated significantly with SLEDAI (P=0.021).

Conclusion As a result of the high disease activity, Egyptian SLE patients had elevated serum levels of IL 17A

and IFNs . The most common NFC pattern in Egyptian SLE patients was a non-specific pattern. NFC abnormalities
in Egyptian SLE patients were correlated with disease activity but not with patients’ ages, disease duration, or serum
levels of IL 17A and IFNs [. SLE patients with scleroderma NFC pattern and RP should be closely followed for the pos-
sibility of appearance of anti-U1 RNP antibodies and MCTDS.
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Background
Systemic lupus erythematosus (SLE) is an inflammatory
autoimmune disease with a wide range of clinical symp-

*Correspondence: toms and a chronic course with flares and remissions.
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system, and the coagulation system; they are also a goal
for cytokines produced during the inflammatory process
[2]. Vascular injury has been considered as the origin of
tissue damage in SLE pathogenesis [1].

IL 17A and IENs I, including IFN a and IFN B, are
cytokines that damage endothelial cells [3, 4]. Many
studies in SLE patients [4—7] found high serum levels of
these cytokines. Recent studies suggests that IL 17A is
associated with SLE pathogenesis and also has a crucial
role in initiating angiogenesis by stimulating vascular
endothelial growth factor (VEGEF), an essential factor in
the process of new vessels formation [8, 9]. IFN-a and
have anti-proliferative and anti-angiogenic activity [10],
and their high levels reduce levels of endothelial progeni-
tor cells (EPCs) [3], which are important in endothelial
repair and contribute to endothelial dysfunction.

Nailfold capillaroscopy (NFC) is a highly effective, low-
cost, and simple imaging method used in the morpho-
logical analysis of capillaries in the nailfold area [11], with
the added benefit of detecting micro-vascular changes
early in some inflammatory CTDs. While NFC has been
widely utilized for diagnosing systemic sclerosis and
scleroderma-like diseases [12], there is a growing body of
evidence suggesting its potential utility in detecting early
microangiopathic changes in SLE [13]. Moreover, recent
studies have indicated a correlation between microcapil-
lary pathological alterations and the clinical progression
of SLE [13].

Few studies have been conducted on the correlation
between serum cytokine levels and microvascular abnor-
malities observed by NFC in SLE patients. Therefore, the
study aimed to detect the levels of IL 17A, IFNs I in the
serum, and NFC changes in Egyptian SLE patients com-
pared to a control group and to correlate NFC findings
with patients’ demographic features, IL 17A and IFNs I
levels.

Patients and methods

Fifty-three SLE patients (46 women and 7 men, mean age
32.5+10.6 years) were recruited for the study, accord-
ing to the updated 1982 American College of Rheuma-
tology (ACR) criteria for SLE [14], from the out-patient
clinics of immunology and rheumatology department
from January 2021 to August 2022. The local ethics com-
mittee approved the study (D-1-2022) and all partici-
pants received informed consent before the beginning
of the study. Patients with any of the following diseases
were excluded from the study: diabetes mellitus, uncon-
trolled hypertension, overlap syndrome, malignancy, and
chronic infections. On the same day of collecting blood
samples, the physicians applied the physical examination
for the patients and the rheumatologist performed NFC
measurements for all subjects. The patients were also
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evaluated for the existence of Raynaud’s phenomenon
(RP). The systemic lupus erythematosus diseases activity
index (SLEDAI) was used for the assessment of disease
activity [15] with a maximum score of 105 points and a
score more than or equal to 12 points was considered
an active case. The control sera were obtained from 20
healthy volunteers matched for age and sex.

The blood samples were obtained from all subjects and
the serum was isolated and stored as frozen at—80 °C for
later ELISA experiments. The laboratory investigations
were performed for all subjects. Serum complement lev-
els (C3 and C4) were determined by using a quantitative
competitive fluorescent probe technique, AssayLite
Multiplex EFCIA Kit. Serum level of anti-phospholipid
antibody (APL) (lupus anticoagulant) was measured
by ELISA assay (MYBIOSOURCE kit). Serum levels of
anticardiolipin antibody (ACL) were measured by using
ELISA assay (DIAPHARMA Kkit); in addition, anti-double
strand deoxyribonucleic acid (anti-dsDNA) and antinu-
clear antibody (ANA) concentrations were determined
by using ELISA assay (SIGNOSIS kit). Serum levels of IL-
17A, IFN-a and B were measured by using ELISA assay
(ELABSCIENCE kit and RAYBiotech kit, respectively).

NFC measurements

NFC was performed for all subjects by a rheumatologist
with a background in NFC using an XW 880 USB digital
microscope with LED light, magnification power x400,
an 8 inch LCD monitor, and a 0.38 megapixel camera
(Hefei Golden Brains optical instrument Co., China).
Before the examination, each of the included subjects
sat for 20 min in a room with a temperature of 20-24 °C.
Both the middle and ring fingers from the right and left
hands were examined to detect NFC abnormalities in
Egyptian SLE patients. A drop of immersion oil was
added to the nailfold bed to improve visualization. The
following parameters were recorded: capillary density
(number of capillaries counted in 1 mm area), capillary
length (normal or elongated >300 pum), apical loop diam-
eter including dilated capillaries (20-50 pm) and giant
capillaries (>50 um), capillary morphology (shape of sub-
ject capillaries), and presence or absence of hemorrhages
[16, 17]. According to Smith et al. [18], a qualitative
analysis was adopted to evaluate capillaroscopic changes.
The qualitative analysis includes three patterns: normal
(pattern of typical hairpin-like capillaries with a regular
distribution), non-specific (pattern with density, dimen-
sion, and morphological abnormalities but not meeting
the definition of a ‘scleroderma pattern’), and sclero-
derma (pattern with giant capillaries, hemorrhages, and
avascularity). Scleroderma pattern was divided into three
subgroups (early, active, late) according to the degree of
NFC abnormalities, where “early scleroderma pattern”
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was described as a pattern with normal density and capil-
lary morphology, but has giant capillary(>50 um) with or
without occurrence of hemorrhages, “active scleroderma
pattern” was explained as a pattern with lowered density
(4—6 capillary/mm), giant capillary (>50 um), abnormal
morphology, and with presence or absence of hemor-
rhages, “late scleroderma pattern” was defined as a pat-
tern with very low density (<3 capillary/mm), abnormal
morphology, and with absence of hemorrhages and giant
capillaries. According to Sulli et al. [19], a semi quanti-
tative analysis was also adopted which rates capillaro-
scopic changes from 0 to 3 (0=no changes, 1= <33% of
capillary alterations/reduction, 2=33-66% of capillary
alterations/reduction, 3= >66% of capillary alterations/
reduction, per linear mm).

Statistical analysis

The data were analyzed by t-test for unpaired samples
and one way ANOVA to evaluate the significance of dif-
ference between means. The probability difference in fre-
quency distributions was measured by using chi-square
test or Fisher’s exact test. The correlation between data
was performed by using Spearman’s rank coefficient. P
value was considered significant when it was less than
0.05.

Results

The study contained 53 SLE patients with mean disease
duration of 65+ 30.6 months. SLEDAI ranged from 2 to
18 points, with a mean of 8.8+3.7. 19 (35.85%) patients
developed lupus nephritis. Arthritis was found in 14
(26.4%) patients and 8 (15.1%) patients showed malar
rash. Five (9.4%), 21 (39.6%), and 2 (3.77%) SLE patients
had alopecia, neurologic manifestations, and serositis,
respectively. RP was observed in 8 patients (15.1%) of the
53 SLE patients. Leukopenia, defined as a total leukocyte
count of less than 4000 cells/l, was found in 8 (15.1%)
patients, and thrombocytopenia, defined as a low platelet
count of less than 150,000 cells/l, was found in 9 (17%)
patients. Fifteen patients (28.3%) tested positive for APL
antibody. ACL antibody was discovered in 10 (18.9%) of
the patients. There were 34 (64.15%) patients who took
azathioprine drug, 21 (39.6%) patients who took hydrox-
ychloroquine drug, and 51 (96.2%) patients who took
prednisone drug. Table 1 presents the features of SLE
patients.

NEC changes were observed in 39 of 53 (73.6%) SLE
patients, with 32 (60.4%) showing non-specific changes
(Fig. 1) and 7 (13.2%) showing scleroderma pattern,
including active scleroderma pattern in 3 (5.6%) (Fig. 2a),
and late scleroderma pattern in 4 (7.55%) (Fig. 2b). Con-
trols were compared to SLE patients in terms of age, sex,
serum cytokine levels, and NFC changes as shown in
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Table 1 Detailed demographic, clinical, laboratory features and
drug history of 53 SLE patients

Parameters Values
Sex (M/F) 7/46
Age (years; mean +SD) 325+106
Disease duration (months; mean =+ SD) 65+30.6
SLEDAI (mean+SD) 88+3.7
Lupus nephritis (n/%) 19/35.85
Arthritis (n/%) 14/26.4
Malar rash (n/%) 8/15.1
Alopecia (n/%) 5/94
Neurologic manifestations (n/%) 21/396
Serositis (n/%) 2/3.77
RP* (n/%) 8/15.1
Anemia (hemoglobin < 12 g/dl) (n/%) 37/69.8
Leukopenia (n/%) 8/15.1
Thrombocytopenia (n/%) 9/17
ANA (n/%) 53/100
Anti-dsDNA (n/%) 51/98
APL* (n/%) 15/28.3
ACL" (n/%) 10/18.9
Low complement level (C3 <80 mg/dl, C4 <12 mg/dl) (n/%)  20/37.3
ESR (>20 mm/h) (n/%) 35/66.04
Treatment

Azathioprine (n/%) 34/64.15
Hydroxychloroquine (n/%) 21/39.6
Prednisone (n/%) 51/96.2

SLEDAI systemic lupus erythematosus disease activity index, RP* positive for
Raynaud’s phenomenon, ANA anti-nuclear antibody, Anti-dsDNA anti-double
strand DNA, APL* positive for anti-phospholipid antibody, ACL™ positive for
anticardiolipin antibody, ESR erythrocyte sedimentation rate. SD standard
deviation. Data were presented by mean + standard deviation and number/
percentage (n/%)

Table 2. Serum levels of IL 17A, IEN «, and P were sig-
nificantly higher (P<0.0001) in SLE patients than in the
control group. According to Table 2, most of SLE patients
had elongated, crossed, tortuous, and dilated capillaries.
In the control group, NFC changes were normal, with
hairpin shape capillaries. When the previous two groups
were compared in terms of NFC changes, there was a
significant difference in capillary density (P=0.02), capil-
lary length (P=0.0073), capillary elongation (£<0.0001),
capillary dilation (P=0.015), and capillary tortuosity
(P<0.0001).

As shown in Table 3, NFC score has significant posi-
tive correlation with SLEDAI (P=0.021). SLEDAI, on the
other hand, showed significant positive correlations with
disease duration, IL 17A, IFN a, and IEN .

Table 4 shows the demographic and laboratory features
of SLE patients based on NFC patterns (normal, non-
specific, and scleroderma). RP was seen in three (21.43%)
of SLE patients with a normal pattern and five (71.4%)
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Haemorrhages: absent.

A) Abnormal capillary density

Capillaroscopic characteristics:
Density: low, 4 capillaries in 1 mm (V).
Dimension: within normal limits.
Morphology: hairpin shape capillaries.

Capillaroscopic characteristics:
Density: normal, 8 capillaries in 1 mm (¥).
Dimension: appearance of elongated ( /\) and
dilated capillaries (20-50um) (— ).
Morphology: hairpin shape capillaries.
Haemorrhages: absent.

B) abnormal capillary dimension

morphology

C) Abnormal capillary density, dimension, and

Capillaroscopic characteristics:

Density: low, 5 capillaries in 1 mm (V).
Dimension: appearance of dilated capillaries (20-
50um) ().
Morphology: appearance of crossed ( [J ) and
tortuous ( 2 ) capillaries.
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Fig. 1 Examples of non-specific pattern in SLE patients. A Abnormal capillary density. B Abnormal capillary dimension. C Abnormal capillary

density, dimension, and morphology

Capillaroscopic
characteristics:

Density: low, 3 capillaries
in 1 mm (§).

Dimension: appearance of
giant capillaries (>50um)
(—).

Morphology: hairpin shape
capillaries.

Haemorrhages: absent.

A) Active scleroderma pattern

B) Late scleroderma pattern

Capillaroscopic
characteristics:

Density: low, 3 capillaries in 1
mm (+ ).

Dimension: appearance of giant
capillaries (>50um) (—).
Morphology: presence of
crossed capillaries (3 ).
Haemorrhages: present (% ).

Capillaroscopic characteristics:
Density: low, 2 capillaries in 1 mm (V).
Dimension: within normal limits.
Morphology: appearance of branched
capillary (& ).

Haemorrhages: absent.

Fig. 2 Examples of scleroderma patterns in SLE patients. A Active scleroderma pattern. B Late scleroderma pattern
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Table 2 Differences in the age, sex, serum cytokines level, and NFC changes between SLE patients and control group

Parameters Controls (n=20) SLE patients (n=53) P value
Age (years) 3421+114 325+106 NS

Sex (M/F) 6/14 7/46 NS
IL-17A (ng/ml) 1.23+0.16 3137107 <0.0001
IFN-a (ng/ml) 0.185+0.019 0.371+£0.081 <0.0001
IFN-B (ng/ml) 0.173£0.019 0.441+0.081 <0.0001
Capillary density (/mm) 86+1.13 7+123 0.02
Capillary length (um) 231.1+13.84 276.2+435 0.0073
Elongated capillaries (n/%) 0/0 35/66 <0.0001
Dilated capillaries (n/%) 0/0 13/24.5 0.015
Giant capillaries (n/%) 0/0 3/5.66 NS
Avascular area (n/%) 0/0 4/7.55 NS
Branched capillaries (n/%) 0/0 7/13.2 NS
Crossed capillaries (n/%) 0/0 18/34 0.0017
Tortuous capillaries (n/%) 0/0 30/56.6 <0.0001
Sluggish capillaries (n/%) 0/0 4/7.55 NS
Hemorrhages (n/%) 0/0 6/11.32 NS

IL-17A interleukin 17A, IFN-a interferon alpha, IFN-B interferon beta, NS non-significant. Data were presented by mean + standard deviation and number/percentage
(n/%). P was considered significant when it was < 0.05 and non-significant when more than 0.05

Table 3 NFC score and SLEDAI correlations with age, disease ~ Of those with a scleroderma pattern. All patients with

duration, and serum cytokines levels in SLE patients active scleroderma pattern (n=3, 100%) and only two
Parameters NFC score SLEDAI patients (50%) of four patients with late scleroderma pat-
(P value) (P value) tern developed RP. Except for SLEDAI (P=0.03) and the

presence of RP (P<0.0001), no significant differences in

Age (years) _ NS NS demographic and laboratory parameters of SLE patients
Disease duration (months) NS 003 were found between different capillaroscopic patterns.
SLEDAI 0.021 - Patients with positive APL had different NFC patterns
I=17A (ng/mi) NS 004 without any statistically significant difference.

IFN-a (ng/ml) NS 0.036

IFN-B (ng/ml) NS 0.038 Discussion

NFC nailfold capillaroscopy, SLEDAI systemic lupus erythematosus disease Many studies have recently focused on microvascular
activity index, IL-17A interleukin 17A, IFN-a interferon alpha, IFN-8 interferon . . . .

beta, NS non-significant. P was considered significant when it was <0.05 and endOth‘ehal dam?ge and its rf)le in the Pathf)genesm.()f
non-significant when more than 0.05 systemic organ involvement in rheumatic diseases like

Table 4 Demographic and laboratory differences in SLE patients according to NFC patterns

Parameters Normal pattern (n=14) Non-specific pattern (1=32) Scleroderma pattern (n=7) P value
Age (years) 27+129 31+89 34+98 NS

Sex (M/F) 3/11 4/28 0/7 NS
Disease duration (months) 18+348 24+404 30+40.1 NS
SLEDAI 75+574 13.1+6.3 19.3+241 0.03
RP* (n/%) 3/21.43 0/0 5/714 <0.0001
IL-17A (ng/ml) 2.67+0.65 32+056 296+0.5 NS
IFN-a (ng/ml) 04+0.081 0.33£0.08 0.38+0.062 NS
IFN-B (ng/ml) 047+0.084 04+0.082 045+0.07 NS
APL™ (n/%) 6/42.9 8/25 1/14.3 NS

SLEDAI systemic lupus erythematosus disease activity index, RP* positive for Reynaud’s phenomenon, IL-17A interleukin 17A, IFN-a interferon alpha, IFN-B interferon
beta, APLT positive for anti-phospholipid antibody, NS non-significant. Data were presented by mean + standard deviation and number/percentage (n/%). P was
considered significant when it was <0.05 and non-significant when more than 0.05
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SLE [20]. Cytokines have a critical role in the develop-
ment of SLE because they are important regulators of
SLE pathogenesis and are linked to immune dysfunction
and organ damage. The present study investigated the
correlations between demographic, laboratory param-
eters, including IL 17A, IEN «, and IFN 3, and NFC
changes in Egyptian SLE patients to determine whether
these parameters contribute to microvascular abnormali-
ties, where the previous studies pointed to the great diag-
nostic value of NFC in rheumatic diseases, but there have
been few studies on the association of immune system
alterations with capillaroscopic abnormalities.

IL 17 cytokines are produced by many lymphocytes,
including CD 4* Th 17 cells, CD 8% cells, y§ T cells,
and natural killer T cells [21]. IL 17 family consists of
six members (IL 17A to IL 17F) and the previous stud-
ies has found that IL 17A and IL 17F, in particular, can
initiate tissue injury through the secretion of chemokines
that cause monocytes recruitment, maturation, and pro-
liferation. [22]. IL 17A is a cytokine with inflammatory
properties that participates in the host defenses against
bacterial and fungal infections as well as autoimmunity
and tumors [23]. Studies reported that IL 17A is associ-
ated with SLE pathogenesis because it can activate B cells
and cause local inflammation and tissue injury, which are
associated with different events in the pathophysiology
of SLE [24]. It can also magnify the immune response by
increasing the secretion of autoantibodies by B lympho-
cyte activation, making it an appealing therapeutic target
[25]. The present study demonstrated that individuals
diagnosed with SLE and exhibiting active disease dis-
played elevated levels of IL-17A in comparison to those
with mild or moderate disease and control subjects. Fur-
thermore, a notable significant positive correlation was
observed between IL 17A and SLEDAI This correlation
suggests that raised IL-17A levels contribute to increased
disease activity or vice versa. These findings were consist-
ent with previous studies’ findings [26—29].

Type I IENs, which are primarily secreted by plasmacy-
toid dendritic cells (pDCs), participate in the pathogen-
esis of SLE [30]. It was found that most of SLE symptoms
are related to elevated levels of IFNs 1. There are two
types of cells that control vascular repair: bone marrow-
derived EPCs and myelomonocytic circulating angio-
genic cells (CACs) [31, 32]. Type I IFNs have a possibility
of disrupt EPC/CAC function by decreasing pro-angi-
ogenic factors such as VEGF and increasing IL-18 [32].
An in vitro study that found that blocking IFN-« in SLE
patients’ peripheral blood mononuclear cells (PBMCs)
restored the normal angiogenic phenotype [31] provides
evidence that type I IFNs promote abnormal vascular
repair. The present study found elevated serum levels of
type I IFNs in SLE patients when compared to the control
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group, with a significant positive correlation with SLE-
DAI implying that as serum levels of IFNs I increase,
disease activity increases, which is in agreement with the
previous studies [33-35].

NFC has been used as a non-invasive method for
detecting microvascular involvement in rheumatic dis-
eases [11]. Capillary abnormalities have been reported
in a variable prevalence in SLE patients [36—38]. Fur-
thermore, the capillaroscopic changes in the nailfold
appear to be related to the disease activity score [36].
Both the middle and ring fingers from the right and left
hands were examined in the current study, as the previ-
ous multicenter studies showed that these fingers have
a high sensitivity to detect capillary abnormalities [39,
40]. According to the findings of this study, 39 out of 53
(73.6%) SLE patients have NFC abnormalities, with non-
specific pattern being the most prevalent pattern in SLE
patients, followed by normal and scleroderma patterns;
additionally, patients with scleroderma pattern showed
only active and late pattern. The previous findings were
consistent with other studies [41, 42] that found that the
majority of SLE patients have a non-specific NFC pattern
with rare occurrence of scleroderma pattern.

The tortuosity of capillaries exhibited a statistically
significant increase in individuals diagnosed with SLE
compared to the control group in this study. Tortuosity
has been described as a normal variation in some studies
[43, 44], but it has also been defined as an SLE pattern
in others [11, 38]. Moreover, a notable significant differ-
ence in capillary density was obtained between the con-
trol group and the patient group. Specifically, a majority
of individuals diagnosed with systemic lupus exhibited
capillary density of below 7 capillary/mm. The prevail-
ing NFC alterations observed in the Egyptian individu-
als with SLE include dilatation, elongation, and capillary
crossing. These findings provide evidence to demonstrate
that most SLE patients have non-specific abnormalities.

In addition, there was a correlation observed between
changes in NFC and SLEDAI scores, whereas discern-
ible variations in scleroderma patterns were observed
between patients with inactive SLE and those with active
SLE. Patients diagnosed with inactive SLE exhibited nor-
mal NFC, whereas active SLE patients had an abnormal
pattern. These findings are consistent with many other
studies that have found a correlation between capillary
abnormalities and disease activity in SLE [45, 46]. Fur-
thermore, the occurrence of hemorrhages was higher in
active SLE cases than in inactive cases, which is consist-
ent with the previous studies that demonstrated a higher
frequency of hemorrhages in SLE patients with higher
disease activity [47]. In contrast to the findings of Naka-
jima et al. [48], who found that NFC patterns correlated
with subjects’ age, the current study found no significant
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correlation between NFC score and the ages of SLE
patients.

The study found that SLE patients with different NFC
patterns, including normal, nonspecific, and sclero-
derma, had no significant difference in IL 17A, IEN o,
and f levels. Furthermore, there was no significant cor-
relation between NFC score and previous serum cytokine
levels, indicating that there was no clear relationship
between NFC abnormalities and immunologic markers.
When the previous three NFC patterns were compared
based on the presence of RP, a significant difference was
found, with scleroderma pattern patients having a higher
occurrence of this phenomenon than the other two pat-
terns, which was consistent with the findings of Fur-
tado et al. [49], who discovered a significant correlation
between the presence of RP and the scleroderma NFC
pattern. Because no clinical signs of scleroderma were
observed in the SLE patients with RP, these patients need
close follow up for the possibility of the development of
anti-Ul ribonucleoprotein antibodies (anti-U1 RNP) and
mixed connective tissue diseases (MCTDs), as the previ-
ous studies [50, 51] discovered that the development of
anti-Ul RNP antibodies is related to the presence of RP,
which may lead to MCTDs in these patients. Moreover,
no significant difference in antiphospholipid antibod-
ies was found in the current study between different
NEC patterns, which agrees with Raeeskarami et al. [52]
who demonstrated that there was no significant corre-
lation between antiphospholipid antibodies and capil-
lary alterations and contrasts with other studies that
used capillaroscopic changes as a diagnostic test for the
antiphospholipid syndrome in rheumatic disease [42, 53,
54]. Our findings suggest that IL 17A and IFNs I have
essential roles in the pathogenesis of SLE, but they may
not have a specific effect on SLE microvascular abnor-
malities; additionally, NFC changes in Egyptian SLE
patients are affected by disease activity rather than age
or disease duration. NFC abnormalities in SLE can act
as a mirror for microvascular involvement and disease
activity.

Conclusion

The present study found that patients with SLE had ele-
vated levels of IL 17A and IFNs I in their serum due to
increased disease activity. Furthermore, the study’s find-
ings revealed that non-specific NFC patterns were more
common in SLE patients. Notably, there was a significant
positive correlation between NFC changes and disease
activity but no correlation between NFC changes and stud-
ied cytokines. SLE patients with scleroderma NFC pattern
and RP should be closely followed up for the possibility of
appearance of anti-U1 RNP antibodies and MCTDS.
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Abbreviations

SLE Systemic lupus erythematosus
NFC Nailfold capillaroscopy
CTDs Connective tissue diseases

IL17A Interleukin 17A

IFN a Interferon alpha

IFN B Interferon beta

SLEDAI Systemic lupus erythematosus disease activity index
VEGF Vascular endothelial growth factor

pDCs Plasmacytoid dendritic cells

EPCs Endothelial progenitor cells

CACs Myelomonocytic circulating angiogenic cells
PBMCs Peripheral blood mononuclear cells

RP Raynaud’s phenomenon

APL Anti-phospholipid antibody

ACL Anticardiolipin antibody

ESR Erythrocyte sedimentation rate

Anti-UT RNP  Anti-U1 ribonucleoprotein antibodies
MCTDs Mixed connective tissue diseases
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