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ORIGINAL ARTICLE

Nail Fold Capilloroscopy Versus Serum Interleukin
17 in Rheumatoid Arthritis and Systemic Lupus
Erythematosus Patients and Their Correlation with
Disease Activity in Upper Egypt

Ashraf Ismail Abdelhamed Sayed*, Mohamed Ismail Mohamed AbdelKareem,
Mohamed Moneer Mohamed Rayan

Department of Rheumatology and Rehabilitation, Faculty of Medicine, Al-Azhar University, Assiut, Egypt

Abstract

Background: Nailfold capillaroscopy (NFC) represents the best method to analyze microvascular abnormalities among
connective tissue diseases (CTDs) since capillaroscopic changes of the nailfold have been well-established in many
CTDs.
Aim: To investigate serum interleukin 17 (IL-17) and Nailfold microcirculation in Rheumatoid arthritis (RA) and

systemic lupus erythematosus (SLE) patients and to study their correlation with disease activity in upper Egypt.
Patients and methods: A total of 50 patients with RA and 30 patients with SLE. In addition to, 30 healthy patients as

control group.
Results: Patients with either SLE or RA had significantly higher IL-17 in comparison to the control group. Patients with

SLE had a significantly higher frequency of Bushy capillaries elongated capillaries, enlarged capillaries, subpapillary
plexus, disorganized capillaries, hemorrhage, and avascular area in comparison to the control group. Patients with RA
had a significantly higher frequency of bushy capillaries while patients with SLE had significantly higher frequency of
elongated capillaries, disorganized capillaries, hemorrhage and avascular area.
Conclusion: SLE or RA patients had significantly higher IL-17 in comparison to the control group. NFC, patients with

RA had a significantly higher frequency of bushy capillaries while patients with SLE had a significantly higher fre-
quency of elongated capillaries, disorganized capillaries, hemorrhage and avascular area.

Keywords: Nailfold capillaroscopy, Rheumatoid arthritis, Systemic lupus erythematosus

1. Introduction

R heumatoid joint torment (RA) is a provoca-
tive, safe mediated disorder with a normality

of 0.5e1% in made countries.1

Th17 cells explicitly produce the imprint cytokines
like interleukin 17 (IL-17), IL-21 and IL-22, and have
been displayed to expect a fundamental part for the
tenacious searing response and resulting tissue hurt
in rheumatoid arthritis (RA) affected joints.2

Principal systemic lupus erythematosus (SLE) is a
tenacious insusceptible framework disease depicted

by formation of autoantibodies and safe complex
improvement that lead to multi-organ red hot cells
entrance and consequently tissue hurt. The patho-
genesis of SLE incorporates incitation of a surpris-
ing safe structure including the natural resistant
cells like dendritic cells (DCs) as well as flexible
invulnerable cells including B and Insusceptible
framework microorganisms with various cytokine
dysregulations.3

Nailfold capillaroscopy (NFC) is an easy imaging
system and the best strategy for morphological
assessment of healthy vessels in the nailfold district.
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It has been used for exploring microvascular
anomalies in rheumatologic afflictions, including
scleroderma and SLE. The relationships between
illness movement and capillaroscopic changes
might demonstrate their convenience in deciding
sickness seriousness.4

Hence, this study aims to examine nailfold
microcirculation in this population, assess
morphological and structural changes quantitatively
and qualitatively, and recognize serum IL-17 in their
sera.

2. Patients and methods

This study was carried out on 50 RA patients
diagnosed, 30 SLE), and 30 volunteers age and sex
matched as a control group of those attended the
outpatient clinic and inpatient of Rheumatology
and Rehabilitation Department of Al-Azhar uni-
versity hospital (Assiut) who was given an informed
consent to participate in this study. Mature under
18, Other connective tissue sicknesses, and pre-
scriptions: eosinophilic fasciitis, reflex thoughtful
dystrophy, morphea, direct scleroderma, diabetic
cherioarthropathy, Burger's illness and other
vasculitis, diabetes mellitus, and smoking were
undeniably precluded. All patients were presented
to the going with: full history taking, individual
history, history of present disease with examination
of the going with fights of joint aftereffects, past
history: of drugs, surgeries, sensitivities, blood
bondings, and family ancestry: similar conditions,
Rheumatic disease. Disease development score for
28 joints (DAS-28) in RA patients, which is a really
resolved document containing number of sensitive
joints, number of broadened joints, ESR or C reac-
tive protein (CRP), and patient overall assessment.
The DAS-28 territory is from 0 to 9.4. Ailment ac-
tivity examination was performed using the SLE
contamination activity record (SLEDAI). The most

outrageous score in this system is 105, and we
considered extension in score greater than 3 to 4
concentrations as a delicate/moderate flare and
scores greater than 12 centers as serious flare.
Lab assessments included; Liver chemicals, com-
plete, ESR, CRP, serum creatinine, blood urea,
rheumatoid variable (RF), serum hostile to cyclic
citrullinated peptide, against dsDNA immune
response, supplement C3 and C4, IL 17, complete
urinalysis, egg whites/creatinine proportion, and
lipid profile Radiograph evaluation was Plain x-
pillar on two hands (postero-front view). Capil-
laroscopy appraisal was applied to the second to
fifth fingers (excepting the thumbs) of two hands.
Verbal and formed consent was obtained from in-
dividuals who were welcome to partake in the
audit. The data's privacy was guaranteed. SPSS was
used to collect and analyze the data, mean ± SD and
looked at by understudy t test and ANOVA test
followed by post-hoc examination while ostensible
information was communicated in the type of
recurrence (rate) and analyzed by Chi2-test. Level of
certainty was kept at 95% and subsequently, P
esteem was viewed as critical if less than 0.05.

3. Results

Different studied groups had insignificant differ-
ences as regard baseline data (P > 0.05) with
exception of duration of disease was significantly
longer among those patients with RA in comparison
to those with SLE (Table 1). Both groups had
insignificant differences as regard baseline labora-
tory with exception of patients with RA had signif-
icantly higher hemoglobin level (12.78 ± 0.78 vs.
10.38 ± 1.72 (g/dl); P < 0.001), complement C3
[2.59 ± 0.32 vs. 0.66 ± 0.64 (mg/dl); P < 0.001] and
complement C4 (3.46 ± 0.14 vs. 0.30 ± 0.16 (mg/dl);
P < 0.001) while patients with SLE had significantly
higher serum creatinine (Table 2). Patients with RA

Table 1. Baseline data of studied patients.

RA group (n ¼ 50) [n (%)] SLE group (n ¼ 30) [n (%)] Control group (n ¼ 30) [n (%)] P value

Age (year) 47.05 ± 12.84 49.27 ± 11.39 49.20 ± 5.57 0.11
Disease duration 8.06 ± 4.55 3.36 ± 2.51 <0.001
BMI (kg/m2) 27.13 ± 7.12 28.77 ± 5.70 27.01 ± 6.87 0.28
Sex 0.40

Male 9 (18) 5 (16.7) 6 (20)
Female 41 (82) 25 (83.3) 24 (80)

Marital status 0.19
Single 5 (10) 0 0
Married 45 (90) 30 (100) 30 (100%)

Occupation 0.45
Housewife 42 (84) 25 (83.3) 24 (80)
Employee 8 (16) 5 (16.7) 6 (20)
Family history 6 (12) 7 (24.1) 5 (16.7) 0.50
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had significantly higher IL-17 in comparison to
those with SLE (P < 0.001) and the control group
(P < 0.001). Also, patients with SLE had significantly
higher IL-17 in comparison to the control group
(P ¼ 0.01) (Table 3). In patients with SLE, IL-17 had
significant positive correlations with CRP (r ¼ 0.60,
P < 0.001), ESR (r ¼ 0.56, P ¼ 0.01), and SLEDAI (r ¼ 0.67, P < 0.001) but it has a negative correlation

with complement 3 (r ¼ �0.34, P ¼ 0.03) and com-
plement 4 (r ¼ �40, P ¼ 0.02). All other correlations
were insignificant (P > 0.05) (Tables 4e6). Both
groups had insignificant differences as regard to
density (P ¼ 0.09). The control group had signifi-
cantly higher capillary density (<0.001) in compari-
son to RA group. Control group had significantly
higher capillary density (P ¼ 0.01) in comparison to
SLE group (Table 7). Patients with high activity had
significantly higher frequency of elongated capil-
laries, enlarged capillaries, subpapillary plexus,
hemorrhage and avascular area in comparison to
those with low/moderate activity (Table 8). Patients
with severe activity had significantly higher fre-
quency of tortuous capillaries, elongated capillaries,
disorganized capillaries, hemorrhage and avascular
area in comparison to those with mild/moderate
activity. Also, patients with severe activity had
significantly lower capillary density in comparison
to those with mild/moderate activity (3.01 ± 0.56 vs.
5.09 ± 1.23 (mm); P ¼ 0.02) (Table 9, Figures 1-3).

4. Discussion

NFC is the technique for decision for breaking
down microvascular irregularities in connective
tissue illnesses (CTE) in light of the fact that slim
changes in the nailfold are deep rooted in numerous
CTEs. NFC is very helpful in recognizing different
nail overlay irregularities as it is the highest quality
level for distinguishing microvascular changes in
the nail fold.5

In the current review, we meant to explore inter-
leukin 17 and microcirculation in blood serum of

Table 2. Baseline laboratory data of the studied groups of patients.

RA (n ¼ 50) SLE (n ¼ 30) P value

Hemoglobin (g/dl) 12.78 ± 0.78 10.38 ± 1.72 <0.001
Leucocytes (103/ul) 5.73 ± 2.79 5.45 ± 1.14 0.67
Platelets (103/ul) 283.27 ± 92.11 279.50 ± 46.95 0.67
Creatinine (mg/dl) 0.79 ± 0.22 1.87 ± 0.66 <0.001
Urea (mg/dl) 8.90 ± 3.44 36.98 ± 8.98 0.01
Complement 3 (mg/dl) 2.59 ± 0.32 0.66 ± 0.64 <0.001
Complement 4 (mg/dl) 3.46 ± 0.14 0.30 ± 0.16 <0.001
CRP (mg/dl) 30.61 ± 12.22 24.05 ± 1.67 0.30
ESR (ml/h) 75.33 ± 33.88 78.95 ± 2.78 0.08
Albumin (mg/dl) 31.30 ± 4.41 38.10 ± 3.35 0.38
AST (U/l) 46.49 ± 13.67 45.65 ± 13.87 0.43
ALT (U/l) 36.24 ± 10.78 31.75 ± 12.30 0.30

Table 3. Serum interleukin-17 among the studied groups.

Interleukin-17 (pg/ml)

Groups
RA group 158.42 ± 21.40
SLE group 75.75 ± 3.27
Control group 41.58 ± 6.57

Significance
P 1 <0.001
P 2 <0.001
P 3 0.01

Bold value indicates <0.001 was statistically highly significant
differences.

Table 4. Correlation of interleukin-17 with other variables in patients’
groups.

RA group SLE group

Age (years) 0.09 (0.39) 0.05 (0.66)
Body mass index (kg/m2) �0.02 (0.98) �0.06 (0.57)
Duration of disease (years) 0.08 (0.48) �0.08 (0.48)
Hemoglobin (g/dl) 0.03 (0.78) 0.19 (0.08)
Leucocytes (103/ul) 0.13 (0.24) �0.03 (0.78)
Platelets (103/ul) 0.03 (0.12) �0.02 (0.80)
Creatinine (mg/dl) �0.08 (0.45) 0.14 (0.20)
Urea (mg/dl) 0.02 (0.98) 0.16 (0.14)
Complement 3 (mg/dl) �0.01 (0.90) �0.34 (0.03)
Complement 4 (mg/dl) 0.05 (0.63) �0.40 (0.02)
CRP (mg/dl) 0.76 (<0.001) 0.60 (<0.001)
ESR (ml/h) 0.70 (<0.001) 0.56 (0.01)
Albumin (mg/dl) 0.12 (0.27) 0.06 (0.55)
AST (U/l) 0.04 (0.70) 0.07 (0.51)
ALT (U/l) 0.10 (0.37) �0.03 (0.76)
SLEDAI 0.67 (<0.001)
Disease activity score 28 0.70 (<0.001)

Bold value indicates <0.001 was statistically highly significant
differences.

Table 5. Serum interleukin-17 in patients with rheumatoid arthritis
based on severity.

Interleukin-17 (pg/ml)

Severity of RA
Low/moderate activity (n ¼ 15) 141.40 ± 3.15
High activity (n ¼ 35) 165.70 ± 21.76

P value <0.001

Bold value indicates <0.001 was statistically highly significant
differences.

Table 6. Serum interleukin-17 in patients with systemic lupus erythe-
matosus based on severity.

Interleukin-17 (pg/ml)

Severity of SLE
Mild to moderate activity (n ¼ 13) 72.66 ± 1.43
Severe activity (n ¼ 17) 78.11 ± 2.04

P value <0.001

Bold value indicates <0.001 was statistically highly significant
differences.
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patients with rheumatoid joint pain and lupus ery-
thematosus and examine their relationship with
sickness action in Upper Egypt. A sum of 50 patients
with rheumatoid joint pain and 30 patients with SLE
took part in the review. The fundamental finding of
the ongoing review was that patients with SLE or
rheumatoid joint pain (RA) had altogether higher
interleukin 17 (IL-17) levels than the benchmark
group. Patients with rheumatoid joint inflammation
had essentially higher IL-17 levels than those with
SLE (P < 0.001) and controls (P < 0.001). Besides, SLE
patients had essentially higher interleukin-17 levels
than controls (P ¼ 0.01).

Steady with the ongoing review, Shen et al.6 led a
meta-investigation with a sum of twenty correla-
tions between SLE populaces and sound controls.
The joined outcomes showed that SLE patients had
expanded degrees of coursing IL-17.
Moreover, in the ongoing concentrate in SLE pa-

tients, IL-17 showed huge positive connections with
CRP (r ¼ 0.60, P < 0.001), ESR (r ¼ 0.56, P ¼ 0.01),
and the SLEDAI (r ¼ 0.67, P < 0.001).)) be that as it
may, has a negative connection with supplement 3
(r ¼ �0.34, P ¼ 0.03) and supplement 4 (r ¼ �40,
P ¼ 0.02). Any remaining relationships were irrele-
vant (P > 0.05).

Table 7. Nail fold capilloroscopy findings in the studied groups.

RA (n ¼ 50) [n (%)] SLE (n ¼ 30) [n (%)] Control group (n ¼ 30)
[n (%)]

P1 P2 P3

Tortous capillaries 33 (66) 20 (66.7) 16 (53.3) 0.45 0.09 0.34
Bushy capillaries 28 (56) 13 (43.3) 2 (6.7) 0.03 <0.001 <0.001
Elongated capillaries 16 (32) 18 (60) 3 (10) 0.01 <0.001 <0.001
Enlarged capillaries 14 (28) 13 (43.3) 5 (16.7) 0.45 0.07 0.01
Subpapillary plexus 18 (36) 12 (40) 3 (10) 0.21 0.54 <0.001
Disorganized capillaries 21 (4%) 19 (63.%) 3 (10) <0.001 <0.001 <0.001
Haemorrhage 12 (24) 16 (53.3) 4 (13.3) <0.001 0.04 <0.001
Avascular area 14 (28) 14 (46.7) 3 (10) <0.001 <0.001 <0.001
Density (mm) 3.09 ± 0.67 4.72 ± 0.26 6.07 ± 0.73 0.09 <0.001 0.01

Bold value indicates <0.001 was statistically highly significant differences.

Table 8. Nail fold capilloroscopy findings in patients with rheumatoid arthritis based on severity.

Disease activity score 28 P value

High activity (n ¼ 35)
[n (%)]

Low/moderate activity
(n ¼ 15) [n (%)]

Tortous capillaries 25 (71.4) 8 (53.3) 0.18
Bushy capillaries 21 (60) 7 (46.7) 0.28
Elongated capillaries 13 (37.1) 3 (20) 0.03
Enlarged capillaries 12 (34.3) 2 (13.3) <0.001
Subpapillary plexus 16 (42.9) 3 (20) 0.03
Disorganized capillaries 14 (40) 7 (46.7) 0.44
Haemorrhage 12 (34.3) 0 <0.001
Avascular area 12 (34.3) 2 (13.3) <0.001
Density (mm) 3.09 ± 0.59 3.08 ± 0.86 0.94

Bold value indicates <0.001 was statistically highly significant differences.

Table 9. Nail fold capilloroscopy findings in systemic lupus erythematosus group based on severity.

SELDAI P value

Severe activity (n ¼ 17)
[n (%)]

Mild to moderate activity
(n ¼ 13) [n (%)]

Tortous capillaries 17 (100) 3 (23.1) <0.001
Bushy capillaries 6 (35.3) 7 (53.8) 0.26
Elongated capillaries 17 (100) 1 (7.8) <0.001
Enlarged capillaries 7 (41.2) 6 (46.2) 0.53
Subpapillary plexus 8 (47.1) 4 (30.8) 0.30
Disorganized capillaries 15 (88.2) 4 (30.8) <0.001
Haemorrhage 12 (70.6) 4 (30.8) 0.03
Avascular area 14 (82.35) 0 <0.001
Density (mm) 3.01 ± 0.56 5.09 ± 1.23 0.02

Bold value indicates <0.001 was statistically highly significant differences.
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One distribution revealed a relationship among
SLEDAI and serum IL-17 Doreau et al.,7 while
another distribution detailed an affiliation just in
patients without renal sickness Wong et al.8

In this review, patients with serious action in the
SLE bunch had essentially higher interleukin-17
levels than patients with gentle/moderate action
(78.11 ± 2.04 versus 72.66 ± 1.43 (pg/ml); P < 0.001).
Reliable to these discoveries, Zhou et al.9 proposed
that many examinations have related coursing
levels of IL-17 with sickness movement, supporting
the significant job of IL-17 in the pathogenesis of
SLE.

In this review, we likewise found that patients
with rheumatoid joint pain had essentially higher
IL-17 levels than the benchmark group. Notwith-
standing, covers IL-17 levels are conflicting: a few
late examinations have shown that plasma IL-17
levels in patients with rheumatoid joint pain do not
contrast from those in solid controls. Zayat et al.,10

Vuklic et al.,11 Wang et al.12 While different exami-
nations have detailed higher serum levels of IL-17 in
patients with rheumatoid joint pain, Van Roon
et al.,13 and Taylor et al.14

Additionally, steady with these discoveries in
regards to illness action, Al-Saadani et al.,15 detailed

Figure 1. Mean level of interleukin-17 in the studied groups.

Figure 2. Mean level of interleukin-17 in patients with rheumatoid arthritis based on severity.
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that serum IL-17 levels were fundamentally con-
nected with sickness action utilizing DAS-28. DAS-
28 is a measurably determined record that in-
corporates delicate joint count, enlarged joint count,
ESR, and by and large sickness movement. Al-
Ghatani16 showed the significant job of serum IL-17
in the pathogenesis of the horrendous and fiery
example normal for rheumatoid joint pain.
Our discoveries that IL-17 levels are expanded

in patients with SLE and RA support the job of IL-
17 in the pathophysiology of SLE and RA. Given
the conceivable relationship between IL-17 and
immune system sicknesses, polymorphisms in IL-
17 qualities that might impact IL-17 articulation
have been explored as potential reasons for im-
mune system illnesses by Jin et al.,17 and Li and
Bai.18

Concerning the relationship between Drove
movement and NFC, our outcomes were predict-
able with those of Liu et al.,19 appearance expanded
illness action surveyed by SLEDAI, Foundational
Lupus Movement Scales, and European Agree-
ment Action Scales in SLE patients with NFC
changes.
Then again, in the investigation of Ali et al.,9 led

on patients with rheumatoid joint pain, there was no
critical connection between movement boundaries.

4.1. Conclusion

SLE or RA patients had significantly higher IL-17
in comparison to the control group. NFC, patients
with RA had significantly higher frequency of bushy

capillaries while patients with SLE had a significantly
higher frequency of elongated capillaries, disorga-
nized capillaries, hemorrhage and avascular area.
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