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ABSTRACT
Objectives To observe if capillary patterns in childhood- 
onset SLE (cSLE) change over time and find associations 
between a capillary scleroderma pattern with disease 
activity, damage or scleroderma- like features.
Methods Clinical and (yearly) capillaroscopy data from a 
longitudinal cohort of patients with cSLE (minimum of four 
Systemic Lupus International Collaborating Clinics (SLICC) 
criteria, onset <18 years) were analysed. Disease activity 
was measured by Systemic Lupus Erythematosus Activity 
Index (SLEDAI) and disease damage by SLICC Damage 
Index. A scleroderma pattern was defined according 
to the ‘fast track algorithm’ from the European League 
Against Rheumatism Study Group on Microcirculation 
in Rheumatic Diseases. An abnormal capillary pattern, 
not matching a scleroderma pattern, was defined as 
‘microangiopathy’.
Results Our cohort consisted of 53 patients with cSLE 
with a median disease onset of 14 years (IQR 12.5–15.5 
years), median SLEDAI score at diagnosis was 11 (IQR 
8–16), median SLEDAI at follow- up was 2 (IQR 1–6). A 
scleroderma pattern (ever) was seen in 18.9%, while only 
13.2% of patients had a normal capillary pattern. Thirty- 
three patients had follow- up capillaroscopy of which 
21.2% showed changes in type of capillary pattern over 
time. Type of capillary pattern was not associated with 
disease activity. Raynaud’s phenomenon (ever) was equally 
distributed among patients with different capillaroscopy 
patterns (p=0.26). Anti- ribonucleoprotein antibodies (ever) 
were significantly more detected (Χ2, p=0.016) in the 
scleroderma pattern subgroup (n=7 of 10, 70%). Already 5 
years after disease onset, more than 50% of patients with 
a scleroderma pattern had SLE- related disease damage 
(HR 4.5, 95% CI 1.1 to 18.8, p=0.034), but they did not 
develop clinical features of systemic sclerosis at follow- up. 
Number of detected fingers with a scleroderma pattern 
was similar between cSLE, juvenile systemic sclerosis and 
juvenile undifferentiated connective tissue disease.
Conclusion This longitudinal study shows that the 
majority of capillary patterns in cSLE are abnormal and 

they can change over time. Irrespective of disease activity, 
a capillary scleroderma pattern in cSLE may be associated 
with higher risk of SLE- related disease damage.

INTRODUCTION
Abnormalities in nailfold capillaries of 
patients with SLE, visualised by capillaros-
copy, have been described in literature.1 Two 
systematic literature reviews showed that these 
capillary abnormalities mainly consist of capil-
lary haemorrhages and abnormal capillary 

Key messages

What is already known about this subject?
 ► A capillary scleroderma pattern has been observed 
in patients with SLE which are suggested to be pa-
tients with (subclinical) overlapping features of other 
connective tissue diseases.

What does this study add?
 ► A capillary scleroderma pattern in childhood- onset 
SLE (cSLE) may be associated with higher risk of 
SLE- related disease damage.

 ► A capillary scleroderma pattern is persistently ob-
served in patients with cSLE without clinical features 
of systemic sclerosis at clinical follow- up.

How might this impact on clinical practice or future 
developments?

 ► As we have shown that capillary patterns can worsen 
over time, it seems necessary to repeat capillarosco-
py during clinical follow- up of patients with cSLE.

 ► Nailfold microangiopathic changes in (c)SLE might 
be reflecting (early) vasculopathy in SLE and its re-
lation to endothelial dysregulation should be further 
investigated.
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shapes in adults with SLE but literature in childhood- 
onset SLE (cSLE) is scarce and mainly inconclusive.1 2 By 
qualitative analysis, capillary patterns in SLE are mainly 
described as ‘non- specific changes’ but a scleroderma 
pattern has also been described in SLE with percent-
ages varying from 3% to 26%.3–9 A scleroderma pattern 
in nailfold capillaries was first described in patients with 
systemic sclerosis (SSc) and is characterised by giant capil-
laries, sometimes in combination with large pathological 
capillary haemorrhages, loss of capillaries and abnormal 
capillary shapes with a deterioration of capillary architec-
ture.10 Studies have suggested that patients with SLE with 
a scleroderma pattern might be patients with (subclinical) 
overlapping features of other connective tissue diseases 
(CTDs), such as SSc and dermatomyositis (DM).8 Addi-
tionally, the finding of a scleroderma pattern in patients 
with SLE has been associated with the occurrence of 
Raynaud’s phenomenon as well as with the presence of 
anti- ribonucleoprotein (RNP) antibodies. Even more, 
these patients seem at risk of the development of pulmo-
nary arterial hypertension or pulmonary fibrosis.3 7 8 11 In 
a cross- sectional study, we previously showed that a scle-
roderma pattern in nailfold capillaries can be observed 
in patients with cSLE, characterised by typical SLE symp-
toms like lupus nephritis, malar rash, serositis, aphtous 
ulcers, leucopenia, thrombocytopenia, but without any 
clinical signs of SSc.9

Vasculopathy is an important feature of SSc and this 
is a dynamic process in this disease changing over time. 
Changes of the nailfold capillary pattern, both deteri-
oration, improvement as well as complete normalisa-
tion have been described during follow- up of patients 
with SSc.12–16 In one of these longitudinal studies, the 
appearance of digital ulcers correlated with the type of 
capillary patterns identified over time.15 Only one study 
with longitudinal follow- up of nailfold capillaroscopy 
in patients with SLE is available, describing changes in 
capillary pattern in cSLE as well as patients with adult- 
onset SLE. This study suggested that a scleroderma 
pattern might be considered a red flag for the potential 
development of scleroderma spectrum disorders such 
as SSc and mixed/undifferentiated CTD.11 More longi-
tudinal follow- up data are obviously needed for better 
understanding of the meaning of a scleroderma capil-
lary pattern in SLE.

The primary aims of this longitudinal prospective study 
are to observe if (ab)normal capillary patterns in indi-
vidual patients with cSLE change over time and if so, if 
these (changes in) capillary patterns associate with disease 
activity and disease damage. Additionally, it is studied if a 
capillary scleroderma pattern in patients with cSLE indi-
cates an increased risk of development of clinical symp-
toms for SSc over time. Secondary objective is to compare 
total finger counts with a scleroderma pattern in cSLE 
with patients diagnosed with juvenile SSc (jSSc), juvenile 
DM (JDM) and juvenile undifferentiated CTD (jUCTD) 
to give more value to this abnormal observation.

METHODS
Study design and patients
Between April 2016 and April 2021, patients with systemic 
autoimmune diseases who visited the (out)patient clinics 
of the Amsterdam University Medical Centres (UMC) 
and Leiden UMC were included. Prospective capillaros-
copy data were obtained in a cSLE cohort and three 
disease control cohorts (jSSc, JDM and jUCTD) visiting 
the (outpatient) clinics. Inclusion criteria for patients 
with cSLE were diagnosis according to the 2012 Systemic 
Lupus International Collaborating Clinics (SLICC) classi-
fication criteria17 and age of disease onset <18 years old. 
Patients were diagnosed with JDM and jSSc according to 
their respective European Alliance of Associations for 
Rheumatology (EULAR)/American College of Rheu-
matology (ACR) criteria.18 19 Patients with jUCTD were 
defined as patients with Raynaud’s phenomenon and anti- 
nuclear autoimmune antibodies, but without fulfilling the 
classification criteria for cSLE, JDM or jSSc. Capillaros-
copy was part of routine clinical follow- up, demographic 
and clinical data were recorded from the patient charts. 
For patients with cSLE who were already diagnosed in the 
past (before capillaroscopy), retrospective clinical and 
demographical data were used from the time of diagnosis 
(autoimmune serology, Systemic Lupus Erythematosus 
Activity Index (SLEDAI) at diagnosis and type of organ 
involvement).

All patients with cSLE visiting the (outpatient) clinic in 
Amsterdam UMC were asked to participate in this longi-
tudinal cohort study, patients from Leiden UMC were 
asked to participate during two preplanned visits using 
the same videocapillaroscope from Amsterdam UMC. 
Patients were excluded if it was impossible to collect 
images with good quality (due to nailfold skin thickness) 
or when a patient was too sick to undergo capillaroscopy 
examination. Demographic and clinical characteristics 
and disease activity were collected at the study visit. Age, 
gender, ethnic background, Raynaud symptoms (ever in 
time) and periungual trauma were noted. Disease onset 
was defined at the date of first SLE symptom. Disease 
activity was measured using the SLEDAI20; disease damage 
by the SLICC Damage Index (SDI).21 Disease activity was 
also graded by severity: inactive or mild for SLEDAI <3, 
moderate for SLEDAI between 3 and 6, and severe for 
SLEDAI >6.

Nailfold capillaroscopy technique and image analysis
Nailfold videocapillaroscopy (NVC) was performed with 
a ×200 magnification lens from Optilia. Images were 
collected by two investigators (DS- M or SB, respectively, 6 
and 3 years of experience in capillaroscopy examination). 
Before start of examination, the patients stayed in a room 
of 20°C–22°C for a minimum of 15–20 min. Patients were 
in sitting position with the hand on a table at the level 
of their heart during capillaroscopy examination. A drop 
of oil was applied to the fingers before examination. In 
total, eight fingers per patient with cSLE (excluding the 
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thumbs) were examined. Per finger, four images were 
stored.

Qualitatively, three capillary patterns were described. 
First, a scleroderma pattern was defined as extremely 
lowered density (≤3 capillaries/mm) with abnormal 
shapes or the presence of giants by ‘fast track algorithm’ 
according to the ‘EULAR Study Group on Microcircu-
lation in Rheumatic Diseases standardised capillaros-
copy evaluation chart’.10 22 Second, a capillary pattern 
was designated as ‘microangiopathy’ (also described as 
‘non- specific changes’) if the observed capillary pattern 
showed abnormal capillary morphology (according to the 
EULAR study group criteria)22 23 and/or capillary haem-
orrhages, but did not match the criteria for a scleroderma 
pattern. Third, a normal capillary pattern was defined if 
a patient did not have any capillary abnormalities. If the 
type of capillary pattern in a patient changed over time, 
the worst pattern was used in analyses. In case of microan-
giopathy or scleroderma pattern, the number of fingers 
demonstrating this abnormal pattern was counted.

Statistical analysis
Statistical analysis was performed with IBM SPSS Statis-
tics V.26. Descriptive statistics were reported in terms 
of percentages, means and SDs or medians and IQRs. 
For differences of variables between groups, Χ2, Mann- 
Whitney U and Kruskal- Wallis test analyses were used 
depending on (distribution, groups and number of cate-
gories of) outcome data. Logistic regression was used for 
occurrence of disease damage and scleroderma pattern as 
binary outcome data with OR reported with 95% CI. Vari-
ables for univariate logistic regression were demographic 
(age and gender), auto- antibodies anti- RNP and anti- Sm, 
organ manifestations and SLEDAI at diagnosis. Signif-
icant variables from univariate analyses and anti- RNP 
antibodies, nephritis and neuropsychiatric organ involve-
ment (known to give risk for, respectively, overlap disease 
or damage from literature7 24) were chosen as covariates 

for multivariate logistic regression analysis. Longitudinal 
analysis (with significant variable(s) from univariate anal-
ysis) for comparison between different capillary patterns 
and disease damage as endpoint was performed by Cox 
regression analysis. P values of <0.05 were considered as 
statistically significant.

RESULTS
Of 56 eligible patients, capillary images could be analysed 
in 53 patients with cSLE at the first study visit (figure 1). 
Thirty- three of these 53 patients (62.3%) had a minimum 
of one follow- up visit for NVC with a range of 8–60 months 
after first capillaroscopy. N=14 and n=8 patients, respec-
tively, had two and three follow- up visits for NVC. The 
reasons for no follow- up NVC (n=20) were: no consent 
(n=2), lost to follow- up (n=4), transition to adult care 
(n=6), <1 year of diagnosis (n=4), no time/logistic reason 
(n=3) and no evaluable images (n=1) (figure 1). Clinical 
follow- up data in our longitudinal cSLE cohort ranged 
from 0.5 to 16 years after disease onset. The baseline char-
acteristics are listed in table 1. The patient groups with or 
without follow- up NVC were comparable for all baseline 
characteristics.

Type of capillary patterns and change in time
At baseline, 13.2% (7 of 53) showed a capillary scle-
roderma pattern. In total in our cSLE cohort, 10 of 53 
(18.9%) of all patients showed a nailfold scleroderma 
pattern (ever) at minimal one examination, 36 of 53 
(67.9%) showed microangiopathy and 7 of 53 (13.2%) a 
normal capillary pattern. Range for NVC follow- up time 
was 1–5 years. Figure 2 shows examples of nailfold capil-
lary images with a scleroderma pattern in our patients 
with cSLE . Observed microangiopathy pattern consisted 
of abnormal capillary shapes and capillary haemorrhages 
(without the typical giant capillaries or extremely lowered 
density ≤3/mm as in a scleroderma pattern).

Figure 1 Flow chart longitudinal study cohort of patients with cSLE. cSLE, childhood- onset SLE; SLICC, Systemic Lupus 
International Collaborating Clinics.
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At longitudinal follow- up with NVC assessment, most 
patients (26 of 33, 78.8%) showed the same capillary 
pattern as baseline (see online supplemental file 1). Of 
the seven patients with a baseline capillary scleroderma 
pattern, in five of seven patients NVC was repeated, which 
showed that four of five patients (80%) had a persistent 
scleroderma pattern and one patient (n=1 of 5, 20%) 
changed to a microangiopathy pattern (with severe active 
disease). Range of NVC follow- up in these patients with a 
scleroderma pattern was 14–50 months.

Of the 39 patients with a baseline microangiopathy 
pattern, in 24 of 39 patients NVC was repeated. Images 
from one patient could not be interpreted because of 
indistinct visualisation of capillaries (poor quality images). 
Eighteen of these patients (n=18 of 24, 75%) showed 
persistent microangiopathy and three patients (3 of 24, 
12.5%) changed to a scleroderma pattern (two patients 
with inactive/mild and one with severe disease activity). 
In three other patients (3 of 24, 12.5%), microangiopathy 

Table 1 Demographical variables and clinical characteristics of all patients with cSLE (total and per subgroup with/without 
follow- up capillaroscopy)

Total, n=53
Capillaroscopy 
follow- up, n=33

No capillaroscopy 
follow- up, n=20 P value*

Female, n (%) 47 (88.7) 29 (87.9) 18 (90) 0.81

Ethnicity, n (%)

  African/Afro- Caribbean 21 (39.6) 14 (42.4) 7 (35) 0.23

  White 21 (36.6) 13 (39.4) 8 (40)

  North African/Middle Eastern 4 (7.5) 3 (9.1) 1 (5)

  Asian 4 (7.5) 3 (9.1) 1 (5)

  Mixed/other 3 (5.7) 0 3 (15)

Age at first capillaroscopy in years, median (IQR) 17 (14–17) 16 (14–17.5) 17 (14.3–17) 0.14

Raynaud’s phenomenon/acro- cyanotic symptoms, n 
(%)

17 (32.1) 10 (30.3) 7 (35) 0.72

Age at onset in years, median (IQR 25–75) 14 (12.5–15.5) 15 (13.5–15.5) 13.5 (11.3–15.8) 0.22

Prednisone naive, n (%) 31 (58.5)

ANA at diagnosis, n (%) 52 (98.1)

  ANA+anti- dsDNA 37 (69.8) 23 (69.7) 14 (70) 0.99

  ANA+anti- RNP 18 (34) 14 (42.4) 4 (20) 0.10

  ANA+anti- Sm 18 (34) 11 (33.3) 7 (35) 0.90

Cutaneous involvement, n (%) 38 (71.7) 22 (66.7) 17 (85) 0.14

Nephritis, n (%) 17 (32.1) 11 (33.3) 6 (30) 0.80

Neuropsychiatric involvement, n (%) 8 (15.1) 5 (15.2) 3 (15) 0.99

Antiphospholipid antibodies, n (%) 6 (11.3) 3 (9.1) 3 (15) 0.33

SLEDAI at diagnosis, median (IQR) 11 (8–16) 12 (8–17) 10 (6.5–14.8) 0.38

SLEDAI at first capillaroscopy, median (IQR) 6 (3.5–12)

SLEDAI at second capillaroscopy, median (IQR) 2 (1–6)

Capillary pattern: normal/microangiopathy/
scleroderma pattern, n (%)

7/36/10
(13.2/67.9/18.9)

4/21/8
(12.1/63.6/24.2)

3/15/2
(15/75/10)

0.44

Disease damage present, n (%) 6 (18.2) 4 (20) 0.87

*Χ2/Fisher’s exact analysis between the two subgroups.
cSLE, childhood- onset SLE; RNP, ribonucleoprotein; SLEDAI, Systemic Lupus Erythematosus Activity Index.

Figure 2 Capillary scleroderma patterns in patients with 
cSLE showing giant capillaries (G), haemorrhages (H) and 
neovascularisation (=abnormal shapes) (N) with avascular 
areas (A). Green grid: 1 mm. cSLE, childhood- onset SLE.
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changed to a normal pattern (two patients with inactive/
mild disease and one with moderate disease activity). 
Range of NVC follow- up in these patients was 9–42 
months.

Of the seven patients with a normal capillary pattern, in 
four of seven patients NVC was repeated. In all patients 
(n=4 of 4, 100%), this normal pattern persisted (two 
patients with inactive/mild disease and two with moderate 
disease activity). Range of NVC follow- up in these patients 
was 8–22 months.

Mean time between NVC in patients with a change in 
capillary pattern was 21.1 months (range 9–50 months). 
Mean time between NVC in patients without any change 
in pattern was comparable with 15.8 months (range 6–52 
months) (see online supplemental file 1). Almost all 
patients but one (with a worsening of capillary pattern to 
scleroderma pattern), with and without change in capil-
lary pattern, were on treatment for SLE.

Two patients with a scleroderma pattern had digital 
lesions at presentation of their disease and thus at time 
of first capillaroscopy. At follow- up, their digital lesions 
improved but the capillary scleroderma pattern persisted 
in both patients.

Capillary patterns and association disease activity/damage
There was no significant difference in ‘SLEDAI at diag-
nosis’ between patients with different capillary patterns 
(subanalysis of n=31 treatment- naive patients, Kruskal- 
Wallis, p=0.18). Overall, patients in follow- up had lower 
disease activity with median SLEDAI 2 (IQR 1.5–6) 
than patients at diagnosis with a median SLEDAI of 12 
(IQR 8–17). Raynaud’s phenomenon (ever) was equally 
distributed among patients with different capillaroscopy 
patterns (Χ2, p=0.26). Anti- RNP antibodies (all subtypes, 
ever in time) were significantly more detected (Χ2, 
p=0.016) in the scleroderma pattern subgroup than in 
the other groups, (in 42.8%, 22.2% and 70% of patients 

with a normal, microangiopathy and scleroderma 
pattern, respectively). Of the anti- RNP- positive patients 
with a scleroderma pattern, 85.7% (n=6 of 7) also showed 
positive anti- dsDNA antibodies and 71.4% (n=5 of 7) 
also showed anti- Sm antibodies. The anti- RNP antibodies 
were directed against 70kD protein in 7 of 18 patients, in 
the other patients the anti- RNP antibodies were directed 
against A or C protein. The more severe disease varia-
bles nephritis and neuropsychiatric involvement were 
equally distributed at diagnosis among different capillary 
patterns (p=0.29 and p=0.44, respectively). By univariate 
regression analysis, discoid rash (OR 9.3, 95% CI 2.0 to 
42.8, p=0.004) and anti- RNP antibodies (OR 6.8, 95% CI 
1.5 to 30.9, p=0.013) were significantly associated with the 
occurrence of a capillary scleroderma pattern. By multi-
variate regression analysis, this was only seen for discoid 
rash (OR 5.9, 95% CI 1.2 to 30.2, p=0.033) (see online 
supplemental file 2).

At final follow- up, disease damage (as measured by 
SDI), by univariate regression analysis, was significantly 
associated with detection of a capillary scleroderma 
pattern (ever) (OR 7.6, 95% CI 1.6 to 35.9, p=0.01). In 
this univariate analysis, neuropsychiatric involvement was 
also significantly associated with the risk of development 
of disease damage (OR 6.5, 95% CI 1.3 to 33.2, p=0.024) 
as was discoid lupus (OR 5.1, 95% CI 1.2 to 22.6, p=0.003). 
By multivariate analysis, only neuropsychiatric involve-
ment was a significant variable for occurrence of disease 
damage (OR 7.8, 95% CI 1.2 to 15.4, p=0.032) (see online 
supplemental file 2). Cox regression analysis for occur-
rence of disease damage between patients with versus 
without a scleroderma pattern showed a significantly 
higher hazard for developing disease damage (figure 3, 
HR 4.6, 95% CI 1.1 to 18.8, p=0.034). In this longitudinal 
regression model for disease damage, neuropsychiatric 
involvement was again a significant covariable (HR 8.1, 

Figure 3 Cox regression analysis for occurrence of disease damage in patients with cSLE with nailfold capillary non- 
scleroderma pattern (n=23) versus a capillary scleroderma pattern (n=10): HR 4.6 (95% CI 1.1 to 18.8) for scleroderma pattern 
group, p=0.034. cSLE, childhood- onset SLE.
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95% CI 1.9 to 35.8, p=0.005), whereas discoid rash was not 
(p=0.158). Specific details on disease damage were end- 
stage renal disease (n=1), growth failure (n=1), extensive 
scarring in face (n=2), avascular skeletal necrosis (n=2), 
cognitive impairment/major psychosis (n=1), history 
of cerebrovascular accident (n=3), loss of digits (n=1), 
cardiac valve disease (n=1) and seizures requiring therapy 
for >6 months (n=1). In figure 3 is seen that, between 4 
and 5 years after disease onset, half of the patients with 
cSLE with a capillary scleroderma pattern had irrevers-
ible disease damage compared with <10% of patients with 
cSLE without a capillary scleroderma pattern.

Patients with a capillary scleroderma pattern did not 
show criteria to diagnose SSc (puffy hands, sclerodactyly 
or skin thickening, telangiectasia, interstitial lung disease 
or digital tip ulcers) or overlap disease during follow- up 
(table 2).

Capillary patterns in cSLE compared with disease controls
At time of first capillaroscopy, the median number of 
affected fingers was 5 (IQR 3–7) with microangiopathy 
and 4 (IQR 2–6) with a scleroderma pattern. At second 
capillaroscopy, the median number of affected fingers was 
6.5 (IQR 2.3–8) with microangiopathy and with a sclero-
derma pattern 6 (IQR 4.5–7). Table 3 shows the number 
of fingers with a capillary scleroderma pattern in cSLE 
compared with patient cohorts of JDM (n=12), jUCTD 
(n=13) and jSSc (n=7). At first NVC and compared with 
cSLE, the number of fingers with a scleroderma pattern 
was significantly higher in patients with JDM, but this was 
not significantly different for patients with jSSc or jUCTD 
versus cSLE, nor was it different at follow- up.

DISCUSSION
This is the first study reporting longitudinal follow- up 
data of nailfold capillaroscopy combined with clinical 
data in cSLE. We showed that nailfold capillary patterns 
in cSLE can change over time, but these changes were 
irrespective of disease activity. Strikingly, patients with 
cSLE with a capillary scleroderma pattern had a higher 
risk of SLE- related disease damage, although SLEDAI 
(at baseline nor at follow- up) did not significantly differ 
between different capillary pattern groups. Subsequently, 
as we have shown that capillary patterns can worsen over 
time, it seems necessary to repeat capillaroscopy during 
clinical follow- up. Furthermore, we are also the first to 
show that in cSLE, both microangiopathy and a sclero-
derma pattern, if detected, were observed in the majority 
of eight examined fingers. At baseline and follow- up, 
the total number of fingers with a scleroderma pattern, 
if present in cSLE, was comparable with patients with 
either jSSc/jUCTD (baseline) and JDM/jSSc/jUCTD 
(follow- up). This suggests that this finding is not coinci-
dental in cSLE, and in juvenile patients might not only be 
a specific finding for jSSc.

Anti- RNP antibodies were significantly more detected 
in patients with cSLE with a capillary scleroderma Ta

b
le

 2
 

C
lin

ic
al

 c
ha

ra
ct

er
is

tic
s 

of
 c

S
LE

- p
at

ie
nt

s 
(n

=
10

/5
3)

 w
ith

 a
 c

ap
ill

ar
y 

sc
le

ro
d

er
m

a 
p

at
te

rn
.

S
LE

 
ch

ar
ac

te
ri

st
ic

s
P

at
ie

nt
 1

P
at

ie
nt

 2
P

at
ie

nt
 3

P
at

ie
nt

 4
P

at
ie

nt
 5

P
at

ie
nt

 6
P

at
ie

nt
 7

P
at

ie
nt

 8
P

at
ie

nt
 9

P
at

ie
nt

 1
0

B
ut

te
rfl

y 
ra

sh
+

+
–

–
–

–
–

+
–

+

P
ho

to
se

ns
iti

ve
 r

as
h

+
+

+
+

+
+

–
+

+
+

Lu
p

us
 n

ep
hr

iti
s

–
–

+
+

–
+

–
–

+
+

A
ut

oi
m

m
un

e 
cy

to
p

en
ia

+
+

+
–

–
+

+
+

+
+

P
os

iti
ve

 C
oo

m
b

s
+

+
+

+
+

+
–

–
+

+

Lo
w

 C
3/

C
4

+
+

+
+

–
+

–
–

+
+

S
er

os
iti

s
–

–
+

+
–

+
–

–
+

–

D
am

ag
e

+
+

+
+

–
–

–
–

+
–

Ty
p

e 
of

 a
ut

o-
 

an
tib

od
ie

s
A

N
A

, a
nt

i-
 

d
sD

N
A

, a
nt

i-
 S

m
, 

an
ti-

 R
N

P,
 a

nt
i-

 
R

o5
2,

 a
nt

i-
 S

S
- A

A
N

A
, a

nt
i-

 
d

sD
N

A
, a

nt
i-

 S
m

, 
an

ti-
 R

N
P,

 a
nt

i-
 

R
o5

2,
 a

nt
i-

 S
S

- A

A
N

A
, a

nt
i-

 
d

sD
N

A
, a

nt
i-

 S
m

, 
an

ti-
 R

N
P,

 a
nt

i-
 

S
S

- A

A
N

A
, a

nt
i-

 
d

sD
N

A
, a

nt
i-

 S
m

, 
an

ti-
 R

N
P,

 a
nt

i-
 

R
o5

2,
 a

nt
i-

 S
S

- A

A
N

A
A

N
A

, a
nt

i-
 

d
sD

N
A

, a
nt

i-
 

C
1q

A
N

A
, a

nt
i-

 
d

sD
N

A
, a

nt
i-

 S
m

, 
an

ti-
 R

N
P

A
N

A
A

N
A

, a
nt

i-
 d

sD
N

A
, 

an
ti-

 S
m

, a
nt

i-
 R

N
P,

 
an

ti-
 R

o5
2,

 a
nt

i-
 

S
S

- A

A
N

A
,

an
ti-

 d
sD

N
A

, a
nt

i-
 

S
m

, a
nt

i-
 R

N
P,

 
an

ti-
 R

o5
2,

 a
nt

i-
 

S
S

-  A

R
N

P,
 r

ib
on

uc
le

op
ro

te
in

.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://lupus.bm

j.com
/

Lupus S
ci M

ed: first published as 10.1136/lupus-2021-000572 on 9 F
ebruary 2022. D

ow
nloaded from

 

http://lupus.bmj.com/


Schonenberg- Meinema D, et al. Lupus Science & Medicine 2022;9:e000572. doi:10.1136/lupus-2021-000572 7

Childhood lupus

pattern, but Raynaud’s phenomenon was not, also not 
during follow- up. A capillary scleroderma pattern has 
been linked to overlap disease or mixed CTD.25–27 In our 
study with up to 10 years of clinical follow- up after diag-
nosis, however, patients with cSLE with a capillary sclero-
derma pattern did not evolve into a scleroderma overlap 
disease. Clinical follow- up of these patients included 
routine medical history, physical examination, labora-
tory biomarkers and pulmonary function tests (minimal 
every 2–3 years), cardiac ultrasound (on indication) 
and pulmonary CT scan for signs of fibrosis (on indica-
tion). The mean follow- up was 7 years after diagnosis, 
one patient was lost to follow- up. Looking at the avail-
able anti- RNP titres (in only one- third) in our patients, 
these titres were quite low and this might subsequently 
mean that this subgroup of patients with cSLE is not at 
risk of overlap disease. Interestingly, our data do suggest 
that patients with cSLE with anti- RNP seem to be a more 
severe subgroup with more SLE- related disease damage, 
which was also stated by Dayal and Isenberg.28 On the 
other hand, a recent study in SSc showed that the pres-
ence of anti- RNP antibodies fits with a subgroup of SSc 
with a better prognostic outcome in terms of survival.29 
Thus, the detection of anti- RNP antibodies might have a 
different prognostic meaning in these different systemic 
autoimmune diseases or scleroderma spectrum disorders. 
Most patients with anti- RNP antibodies in the scleroderma 
pattern group also had multiple, more SLE- specific, auto- 
antibodies detected, besides other clinical SLICC criteria. 
This shows that these patients are different than patients 
with UCTD with only anti- RNP and Raynaud symptoms.

Our finding that a capillary scleroderma pattern is a 
significant risk factor for irreversible SLE- related disease 
damage in cSLE is new. Longitudinally, we found that 
half of the patients with cSLE with a nailfold capillary 
scleroderma pattern had already irreversible disease 
damage within only 5 years of diagnosis, meaning that 
this disease damage develops at a young age, probably 
around their 20s. We have also shown that this damage 

could not be predicted by SLEDAI at diagnosis nor by 
SLEDAI at follow- up, and most of these patients had 
low disease activity over time. It has been described that 
patients with SLE with neuropsychiatric involvement 
and/or nephritis reflect a severe subgroup.24 In our study, 
this was confirmed for neuropsychiatric involvement, but 
not for nephritis. Previously, in our cross- sectional study 
in cSLE, we did find a significant correlation between 
nephritis and the number of capillary haemorrhages. We 
have also described that the number of capillary haem-
orrhages significantly correlated with SLEDAI.9 In this 
follow- up study, the capillary abnormalities remained 
visible although patients had low global disease activity or 
even inactive disease. In addition, patients with low disease 
activity and a scleroderma pattern at NVC were signifi-
cantly more at risk of developing disease damage, despite 
their low disease activity over time. This might imply 
an ongoing vasculopathy in SLE leading to this disease 
damage, irrespective of disease activity, as measured by 
SLEDAI. The disease damage in our cSLE cohort was 
typical SLE- induced disease damage such as cerebro-
vascular incidents, seizures (>6 months of treatment), 
major psychosis, end- stage renal disease and avascular 
skeletal necrosis and extensive (facial) scarring. Only 7 
of 53 patients never used prednisolone as treatment, all 
others used prednisone at some time in different dosages. 
As was shown in the specific details of disease damage, 
two patients suffered from skeletal necrosis and one from 
growth failure, probably related to chronic predniso-
lone use. In univariate regression analysis, prednisolone 
use (ever) was not associated with occurrence of disease 
damage, but cumulative steroid dose was not calculated 
in this study. All other patients had specific SLE- related 
disease damage, which was not related to medication. 
Also, most disease damage already occurred in the first 
years after diagnosis.

As in our cross- sectional study,9 microangiopathy with 
abnormal capillary shapes and high number of capillary 
haemorrhages was again a predominant and longitudinal 

Table 3 Different patient groups with a capillary scleroderma pattern and follow- up (FU) data

Patient group JDM n=11 jUCTD n=13 jSSc n=7 cSLE n=53 P value

Scleroderma pattern at first capillaroscopy, 
n (%)

7 (63.6) 9 (69.2) 7 (100) 7 (13.2) 0.001/<0.001/<0.001*

No fingers with scleroderma pattern, median 
(IQR)

8 (7–8) 3 (2.5–8) 8 (6–8) 4 (2–6) 0.03/0.76/0.10†

FU patients, n (%) 7 (77.8) 3 (23.1) 5 (71.4) 33 (62.3)

Scleroderma pattern at FU, n/total FU 
patients (%)

3/7 (42.9) 2/3 (66.7) 5/5 (100) 8/33 (24.2) 0.208/0.181/0.003*

No fingers with scleroderma pattern in FU, 
median (IQR)

7 (7) 5 (5) 8 (5–8) 5.5 (2.5–7) 0.09/0.89/0.07†

Bold indicates statistically significant p values (<0.05).
*2/Fisher’s exact analysis between the two subgroups.
†Mann- Whitney U test between cSLE and, respectively, JDM/jUCTD/jSSc.
cSLE, childhood- onset SLE; JDM, juvenile dermatomyositis; jSSc, juvenile systemic sclerosis; jUCTD, juvenile undifferentiated connective 
tissue disease.
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persistent finding in this current longitudinal study. As we 
have shown as well, two types of haemorrhages can be reli-
ably differentiated and reproduced by different raters.30 
The same two types of capillary haemorrhages were 
observed over time in our longitudinal cohort. Other 
studies have described the capillary abnormalities in (c)
SLE as non- specific abnormalities.1 31 32 We hypothesise 
that the predominant finding of ‘microangiopathy’ in (c)
SLE might be capillary leakage and revascularisation and 
might be due to endothelial dysregulation in SLE, and 
may not be so non- specific at all. Dysregulation of endo-
thelial cells in SLE has been linked to an increased risk of 
cardiovascular disease in these patients,33–35 which is one 
of the most important prognostic factors for mortality in 
SLE, especially in patients with cSLE.36 Thus, this micro-
angiopathy should be further analysed in this severe and 
chronic disease and might be a possible new biomarker 
or a ‘lupus pattern’ reflecting (early) vasculopathy in 
SLE which warrants additional therapy to prevent future 
damage.

A limitation of our study is the relatively low number of 
patients that was included. Although almost all eligible 
patients from the outpatient clinic could be included, 
the prevalence of these systemic autoimmune diseases at 
paediatric age is rare. Another limitation of our study is 
that not all patients had follow- up visits with capillaros-
copy due to several reasons. The typical age of patients at 
cSLE onset is in their teens which means that patients are 
relatively soon transferred to adult care after diagnosis, 
roughly around the age of 18 years. In the Amsterdam 
UMC, these patients were included in our longitudinal 
cohort but not all longitudinal capillaroscopy data could 
be completed. Patients with transition to other hospitals 
were lost to follow- up.

We conclude that a capillary scleroderma pattern in 
cSLE did not reflect an SLE subgroup at risk of devel-
oping SSc- like symptoms but we suggest that a capillary 
scleroderma pattern in SLE may be associated with a 
higher risk of developing SLE- related disease damage.
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Supplementary table 1. Follow-up of capillary patterns in time (in months)  

N= Normal pattern, MA=MicroAngiopathy, Scl=Scleroderma pattern 

Bold: change in capillary pattern 

Subject Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Visit 7 

Time 

1-2 

Time 

2-3 

Time 

3-4 

Time 

4-5 

Time 

5-6 

Time 

6-7 

1 N N      12      

2 N N      22      

3 N N      12      

4 N N      8      

5 MA MA MA 

Poor quality 

images    20 5 18    

6 MA MA MA MA    15 20 16    

7 MA MA MA     15 20     

8 MA MA MA Scl    16 14 20    

9 MA Scl Scl Scl Scl   13 13 13 9   

10 MA MA MA     15 15     

11 MA MA      16      

12 MA MA MA     18 29     

13 MA MA      52      

14 MA MA      25      

15 MA Scl      50      

16 MA MA MA     12 13     

17 MA MA      36      

18 MA MA MA     10 26     

19 MA MA      16      

20 MA MA MA     15 19     

21 MA MA MA     13 17     

22 MA MA      23      

23 MA N      15      

24 MA N      9      

25 MA MA      13      

26 MA N      21      

27 MA 

Poor quality 

images      20      

28 MA MA      19      

29 Scl Scl Scl Scl Scl Scl Scl 9 8 5 6 10 9 

30 Scl Scl Scl Scl    10 14 14    

31 Scl Scl Scl Scl    16 15 18    

32 Scl MA      20      

33 Scl Scl      14      
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Univariate analysis OR (95% CI) p-value 

SLEDAI at diagnosis 1.05 (0.96-1.15) 0.277 

Discoid lupus  9.25 (2.0-42.77) 0.004 

Nephritis 0.47 (0.09-2.48) 0.372 

Neuropsychiatric involvement 1.54 (0.26-9.08) 0.632 

Anti-phospholipid antibodies 0.71 (0.15-3.37) 0.669 

Anti-RNP antibodies 6.79 (1.49-30.92) 0.013 

Anti-Sm antibodies 2.31 (0.57-9.36) 0.242 

   

Multivariate analysis   

Discoid lupus 5.89 (1.15-30.19) 0.033 

Anti-RNP antibodies 4.11 (0.79-21.25) 0.092 

Supplementary table 2. Logistic regression analyses for occurrence of scleroderma pattern (ever) 

 

Univariate analysis OR (95% CI) p-value 

Age at diagnosis 1.19 (0.89-1.61) 0.243 

Gender  1.18 (0.12-11.42) 0.884 

SLEDAI at diagnosis 1.09 (0.99-1.19) 0.063 

Discoid lupus  5.1 (1.17-22.61) 0.003 

Nephritis 0.47 (0.09-2.48) 0.372 

Neuropsychiatric involvement 6.5 (1.27-33.20) 0.024 

Anti-phospholipid antibodies 0.92 (0.46-1.85) 0.819 

Anti-RNP antibodies 3.88 (0.93-16.19) 0.063 

Anti-Sm antibodies 1.38 (0.34-5.70) 0.655 

Prednisolon use (ever) NA 0.999 

Scleroderma pattern (ever) 7.6 (1.61-35.85) 0.01 

   

Multivariate analysis   

Discoid lupus 2.24 (0.33-15.44) 0.411 

Neuropsychiatric involvement 7.75 (1.19-15.44) 0.032 

Nephritis 0.50 (0.07-3.66) 0.496 

Anti-RNP antibodies 2.01 (0.32-12.63) 0.455 

Scleroderma pattern (ever) 4.75 (0.73-31.11) 0.104 

Supplementary table 3. Logistic regression analyses for occurrence of SLE disease damage (by SDI) 

OR= odds ratio, CI=confidence interval. NA=not available. Bold=statistical significant 
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