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ABSTRACT

Objective: To evaluate the clinical, laboratory and capillaroscopic findings of pediatric patients with Raynaud’s
phenomenon.

Material and Methods: Ninety-five pediatric patients who were diagnosed with Raynaud’s phenomenon between
January 2014 and January 2021, were retrospectively examined. The demographic data, laboratory parameters and
capillaroscopic findings of the patients were recorded. The capillaroscopic findings of the patients were classified as
normal, nonspecific abnormalities and scleroderma pattern.

Results: Primary Raynaud’s phenomenon was present in 84 (88.5%) patients, and secondary Raynaud’s phenomenon
was present in 11 (11.5%). Arthralgia, arthritis, rash and recurrent fever were significantly more common in secondary
Raynaud’s phenomenon (p=0.001, p=<0.001, p=0.01, p=0.035, respectively). Antinuclear antibody positivity >1/320
was significantly higher in the patients with secondary Raynaud’s phenomenon (p=0.01). Of the 40 patients who had
capillaroscopy performed, 2 had a scleroderma pattern, 19 had nonspecific changes, and 19 had normal nailfold
capillaroscopic findings. Capillary irregularity, tortuous capillaries and increased branching were significantly higher in
the secondary Raynaud’s phenomenon cases (p=0.015, p=0.015, p=0.003, respectively).

Conclusion: Having antinuclear antibody titer >1/320 and detection of capillary irregularity, tortuous capillaries and
increased branching may be useful in distinguishing primary and secondary Raynaud’s phenomenon.
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oz

Amac: Raynaud fenomeni ile takip edilen pediatrik hastalarin klinik, laboratuvar ve kapilleroskopik bulgularini
degerlendirmek.
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Gerec¢ ve Yontemler: Ocak 2014 ile Ocak 2021 tarihleri arasinda Raynaud fenomeni tanisi ile takip edilen 95 ¢cocuk hasta geriye donik
olarak incelendi. Hastalarin demografik verileri, laboratuvar parametreleri ve kapilleroskopik bulgular kaydedildi. Hastalarin kapilleroskopik
bulgulari normal, nonspesifik anormallikler ve skleroderma paterni olarak siniflandiriidi.

Bulgular: Birincil Raynaud fenomeni 84 hastada (%88.5), ikincil Raynaud fenomeni 11 hastada (%11.5) mevcuttu. Artralji, artrit, dokintu
ve tekrarlayan ates, sekonder Raynaud fenomeninde anlamli olarak daha sikti (sirasiyla p=0.001, p=<0.001, p=0.01, p=0.035). Sekonder
Raynaud fenomeni olan hastalarda 1/320 titre ve Uzerinde antintkleer antikor pozitifligi anlamli olarak daha sikti (p=0.01). Kapilleroskopi
yapilan 40 hastanin 2'sinde skleroderma paterni, 19’unda nonspesifik degisiklik ve 19’unda normal kapilleroskopi bulgular vardi. ikincil
Raynaud fenomeni olgularinda kapiller diizensizlik, tortuyoz kapiller ve dallanma artisi anlamli olarak daha sik saptandi (sirasiyla p=0.015,
p=0.015, p=0.003).

Sonug: AntinUkleer antikor titresinin >1/320 olmasi ve kapiller dizensizlik, tortuyoz kapiller ve dallanma artisinin saptanmasi, birincil ve

ikincil Raynaud fenomenini ayirt etmede faydall olabilir.

Anahtar Soézciikler: Antintikleer antikor, Kapilleroskopi, Pediatri, Raynaud Fenomeni, Romatoloji

INTRODUCTION

Raynaud’s phenomenon (RP) is a vasospastic disorder
characterized by recurrent transient vasospasm in the smaller
arteries of the fingers and toes that results in triphasic color
changes. The vasospasm causes blanching (whitening),
followed by the dilation of the capillaries and venous stasis
causing cyanosis (blue coloration). Finally, the arteries dilate,
causing the return of blood flow and post-ischemic hyperemia
(redness). The hands, feet, ears, nose and nipples can be
affected (1). RP prevalence increases with age in children,
especially among the girls (2). The prevalence of primary RP in
the general population is 5-20%, while it is 15% in children who
are 12-15 years old (3). In a multicenter report, the prevalence
of RP was found to be 2.2% between 0 and 10 years of age
and 20% between the ages of 10 and 20 (4).

Interactions between genetic, neural, vascular and intravascular
factors are responsible for the pathogenesis of RP. The
underlying defect in primary RP is considered to be a local
fault in the vascular function of thermoregulation and excessive
vasoconstriction (5). Secondary RP results out of acquired
conditions involving endothelial damage that may be associated
with structural deterioration (6).

According to its etiology, RP can be primary (80% of cases)
or secondary. There is no associated disease in primary RP.
Secondary RP is attributed to an underlying disease, most
commonly connective tissue diseases (7). Risk factors for RP
in children are living in cold climates, female sex, and positive
family history. Some conditions associated with RP may be listed
as rheumatological disorders (scleroderma, systemic lupus
erythematosus, juvenile idiopathic arthritis, dermatomyositis,
mixed connective tissue disease, Sjogren’s syndrome, Takayasu
arteritis), mechanical injury, arterial diseases, hematological
diseases, infection, medication, and exposure to chemical
agents (1, 8). The clinical symptoms of the underlying pathology
are usually present at the time of examination. However, in
connective tissue diseases like scleroderma, RP may occur as
the first symptom years before other clinical findings (9). RP is
a clinical sign in 70-80% of patients at presentation in juvenile
systemic scleroderma (10). In several studies evaluating RP
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cases in children, the rates of connective tissue diseases were
found to be 23.6% and 28% (11, 12).

The difference between secondary RP and primary RP is
related to their severity and complications. Attacks in secondary
RP are more severe and frequent, and they usually have an
asymmetrical pattern. Primary RP usually develops at an earlier
age than secondary RP. Digital ulceration, necrosis and ischemic
self-amputations are common in secondary RP. Nailfold
capillary microscopy is a powerful diagnostic tool that can be
used for the differential diagnosis of primary and secondary RP
(13, 14). In primary RP, capillaroscopic findings are likely to be
normal. Antinuclear antibody (ANA) positivity and changes in
capillaroscopy (capillary enlargement, decreased number of
capillaries, avascular areas) are indicative of secondary RP (15).
Primary RP patients may develop symptoms of collagen tissue
diseases over time. Therefore, patients who are followed up
with a diagnosis of RP should be evaluated in terms of systemic
diseases and monitored carefully (16).

The aim of this study is to evaluate the clinical, laboratory and
capillaroscopic findings of pediatric patients with primary and
secondary RP.

MATERIAL and METHODS

Ninety-five patients diagnosed with RP in the pediatric
rheumatology department of our hospital between January
2014 and January 2021 were included in the study. The
international consensus criteria for the diagnosis of RP were
used to diagnose the patients (17). The study was obtained
from Ankara City Hospital, No. 2 Clinical Research Ethics
Committee (Approval number: E2-21-258).

Patients over 18 years of age and those with secondary causes
other than rheumatological diseases were excluded from the
study. Patients who already had additional connective tissue
disease at the time of diagnosis were excluded.

Data were collected from patient records retrospectively. Age at
diagnosis, sex, clinical findings, duration of symptoms, trigger
factors, concomitant diseases, family history and all initial
laboratory parameters including hemoglobin (Hb), white blood



cell count (WBC), platelet counts (PLT), C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR), complement
3 (C3), complement 4 (C4), ANA, anti-dsDNA, extractable
nuclear antibody (ENA) panel, antiphospholipid antibodies
and capillaroscopic findings were recorded. The laboratory
parameters of the patients had been recorded at the time
of their admission. ANA was evaluated with the IFA method
and ENA panel was evaluated using the immunoblot method.
Values above 1/100 were considered ANA-positive. Among the
antiphospholipid antibodies, the lupus anticoagulant, beta 2
glycoprotein, and anticardiolipin antibodies were tested.

Capillaroscopy was performed by experienced specialist
rheumatologists. The capillaroscopic findings of the patients
were classified as normal (capillary count >7, capillary
morphology normal, no capillary enlargement, no avascular
area), nonspecific abnormalities (one of these following:
decrease in capillary number, capillary enlargement, abnormal
morphology or microhemorrhage) and scleroderma pattern
(early, active or late stage). More specifically the presence of
giant capillaries (capillaries with an apical diameter =50 um) or
the combination of abnormal shapes with an extremely lowered
number of capillaries points to a ‘scleroderma pattern’ (18, 19).

The clinical and laboratory data of the patients with primary and
secondary RP were compared.

Statistical analyses

The statistical analyses were performed using the SPSS
software version 25. The normal distribution of the variables
was investigated using visual (histograms, probability plots)
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and analytical (Kolmogorov-Smirnov/Shapiro-Wilk  tests)
methods. Descriptive statics are presented using medians and
interquartile ranges (IQR) for the non-normally distributed and
ordinal variables and frequencies for the categorical variables.
In the comparisons between groups, Mann-Whitney U test
was used for the non-normally distributed variables and ordinal
variables, and Chi-squared or Fisher’s tests were used for
the categorical variables. A p-value smaller than 0.050 was
considered to show a statistical significance.

RESULTS

Ninety-five patients with RP, of which 68 (71.6%) were female
patients (female-to-male ratio= 2.5:1), were included in the
study. The median age of the patients was 15.5 years (IQR
13.9-16.5 years) at the onset of their disease. The patients were
most frequently admitted to the hospital in February (n=15,
15.8%) and March (n=15, 15.8%). Where as cold was a trigger
for all patients also, 3 (3.2%) patients were triggered by stress.
The mean follow-up period for all patients was 2.6 months,
where the mean follow-up period of the secondary RP patients
was 7.9 months. The clinical and laboratory characteristics of
the patients are shown in Tables | and II.

Primary RP was present in 84 (88.5%) patients, and secondary
RP was present in 11 (11.5%). Among the secondary RP
patients, the associated disease was SLE in 3 (27.2%) patients,
scleroderma in 2 (18.2%) patients, juvenile dermatomyositis in
1 (9.1%) patient, and juvenile idiopathic arthritis in 5 (45.5%)
patients.

Table I: Baseline clinical characteristics of Raynaud phenomenon patients.

All patients (n=95) Primary RP (n=84) Secondary RP (n=11) p
Gender, female” 68 (71.6) 59 (70.2) 9 (81.8) 0.7283
Age at diagnosis (years) 15.5(13.9-16.5) 15.5(13.9-16.6) 14.9 (12-16.4) 0.496
Duration of symptoms (month) f n=61 12 (2-24) 12 (2-24) 4 (1.6-12) 0.355
Biphasic pattern’ 69 (72.6) 62 (73.8) 7 (63.6) 0.486
Triphasic pattern’ 26 (27.4) (26 2) 4 (36.4) 0.486
Arthralgia’ 40 (42.1) 0 (35.7) 10 (90.9) 0.001
Arthritis® 7(17.9) 8(9.5) 9(81.8) <0.001
Skin eruption’ 5(5.9) 2 (2.4) 3(27.3) 0.010
Malar rash’ 5(5.3) 4 (4.8) 19.1) 0.467
Photosensitivity” 8 (8.4) 7 (8.3 1(9.1) 1.000
Dry mouth/dry eyes’ 10 (10.5) 9(10.7) 1(9.1) 1.000
Apthous ulcers’ 20 (21.1) 18 (21.4) 2(18.2) 1.000
Alopecia’ 3 (3.2 2(2.4) 1(9.1) 0.312
Thickened of the skin’ 4(4.2) 1(1.2) 3(27.3) 0.004
Muscle weakness’ 1(1.1) 0(0) 1(9.1) 0.116
Headache’ 6 (6.9) 6 (7.1) 0 (0) 1.000
Weight loss’ 2(2.1) 1(1.2) 1(9.1) 0.219
Recurrent fever/abdominal pain’ 3 (3.2) 1(1.2) 2(18.2) 0.035

*Number (percentage), tMedian (Interquartile range)(IQR)
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Table llI: Baseline laboratory characteristics of Raynaud phenomenon patients.

All patients (n=95) Primary RP (n=84) Secondary RP (n=11) P
WBC, 1019/ 6.64 (5.8-8) 6.62 (5.74-7.97) 6.68 (6.1-9.1) 0.926
Hemoglobin (g/dL)” 13.8 (13-14.8) 13.9 (13.1-14.9) 13 (12.9-14.1) 0.063
ESR, mm/h’ 5 (4-8) 5 (4-7) 8 (4-15) 0.209
CRP, mg/dL’ 0.07 (0.01-0.18) 0.03 (0.01-0.17) 0.18 (0.01-0.2) 0.213
C3 g/l 1(0.9-1.1) 1(0.9-1.1) 0.9 (0.6-1.3) 0.383
C4 g/ 0.19 (0.14-0.21) 0.18 (0.14-0.21) 0.2 (0.1-0.21) 0.671
ANA positivity (>1/100 titer) n=94 40 (42.6) 32 (38.6) 8(72.7) 0,050
ANA positivity™ (>1/320 titer) n=94 20 (21.3) 14 (16.9) 6 (54.5) 0.010
Anti dsDNA positivity" n=86 1(1.2) 0(0) 1 (10) 0.116

"Median (Interquartile range)(IQR), TNumber (percentage), ANA: Antinuclear antibodies, C3: Compleman 3, C4: Compleman 4, CRP: C-reactive

protein, ESR: Erythrocyte sedimentation rate, WBC: White blood cell

Table IlI: Capillaroscopic findings in RP patients.

All patients (n=40) Primary RP (n=35) Secondary RP (n=5) P
Capillaroscopy findings 0.049
Normal

Nonspesific changes and 19 (47.5) 19 (54.3) 0 (0)

sclerodema pattern’ 21 (562.5) 16 (45.7) 5 (100)
Capillary loss’ 1(2.5) 0 (0) 1 (20) 0.125
Capillary disorganization® 11 (27.5) 7 (20) 4 (80) 0.015
Capillary enlargement’ 16 (40) 13 (37.1) 3 (60) 0.373
Giant capillaries’ 1(2.5) 0 (0) 1 (20) 0.125
Tortuous capillaries” 11 (27.5) 7 (20) 4 (80) 0.015
Capillary branching’ 8 (20) 4 (11.4) 4 (80) 0.003
Microhemoarrages’ 7(17.5) 5(14.3) 2 (40) 0.204

*Number (percentage)

Color changes were biphasic in 69 (72.6%) patients, and
triphasic in 26 (27.4%) patients. Twenty-one (22.1%) patients
had pain and 40 (42.1%) had numbness. The most common
findings accompanying RP were arthralgia (n=40, 42.1%),
arthritis (n=17, 17.9%) and oral ulcers (n=20, 21.1%). Nine
(9.5%) patients had a family history of rheumatic diseases
(including 4 RP, 2 SLE, 1 systemic sclerosis, 1 Sjogren’s
syndrome and 1 rheumatoid arthritis). All patients with a family
history were primary RP patients.

There was no significant difference between the primary RP
and secondary RP patients in terms of their pattern of color
changes, age of onset, complete blood count parameters or
acute phase reactants. The positivity rate of ANA titer >1/100
was 42.6% (40 patients). The positivity rate of ANA titer >1/320
was significantly higher in the secondary RP patients (p=0.010).
Positivity was detected in 27 of the 58 (46.6%) patients whose
ENA panels had been tested. Of 27 patients with positive ENA
panels, 8 (29.6%) had isolated DFS70, 3 (11.1%) had Scl70
or RNP-Sm or PCNA, 4 (14.8%) had CENP-B, 2 (7.4%) had
Ribosomal P or SS-B or Ro-52 and 1 (3.7%) had Jo-1 positivity.
There was no significant difference in terms of ENA panel
positivity between primary and secondary RP. Antiphospholipid
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antibodies had been tested in 47 patients, and isolated Beta-2
glycoprotein IgM positivity was detected in 2 patients.

Among the 40 patients who had capillaroscopy performed,
2 had a scleroderma pattern, 19 had nonspecific changes,
and 19 had normal nailfold capillaroscopic findings. Capillary
irregularity, tortuous capillaries and increased branching were
significantly higher in the secondary RP patients (p=0.015,
p=0.015, p=0.003, respectively) (Table IlI).

Thirty-two (38.1%) of the primary RP patients and 5 (45.5%)
of the secondary RP patients were treated with a vasoactive
agent. Treatment response was observed in 90.3% of the
primary RP patients and 80% of the secondary RP patients.

DISCUSSION

In our study, it was revealed that children diagnosed with RP
with joint complaints, rash, fever, high-titer ANA positivity and
capillaroscopy findings should also be followed up in terms
of underlying rheumatological diseases. The importance of
screening tests for ANA, more specific antibodies associated
with connective tissue diseases, and nailfold capillaroscopy in



patients presenting with RP have been demonstrated in adult
series, because the data suggest that these may be risk factors
for developing a connective tissue disease. There are still no
clear recommendations for RP in children, and the importance
of screening tests and imaging techniques has been only partly
elucidated.

In general, the prevalence of RP is higher in girls than boys and
increases with age. Nigrovic et al. (11) reported that 80% of
123 children with RP were girls, with a mean age of symptom
onset of 12.3+4.3 years. Pavlov-Dolijanovic et al. (12) showed
that among 250 RP patients, 44% were between 10 and 16
years of age, and 140 (56%) were adolescents aged 17 to 20
years. Eighty-two percent of the patients were girls, and the
female-to-male ratio was 5:1 (12). Similarly, in our study, RP
was more common in girls (71.6%). The median age of the
patients included in our study was 15.5 years at the onset of
their disease.

It is sometimes difficult to diagnose RP in children, as some
patients may not have triphasic color changes and parents may
perceive the color changes in their child as a normal response
to cold exposure. Although three-color changes are not
experienced by every patient with RP, triphasic color changes
in the fingers or toes may be seen with blanching followed
by cyanosis and then reactive hyperemia. Monophasic color
change is more common than biphasic and triphasic color
changes which are typical attacks. “Definite RP” is defined as
biphasic color changes in response to cold, while monophasic
color changes accompanied by paresthesia or numbness are
termed “possible RP”. In any case, mainly disturbances of
the cutaneous microcirculation lead to these color changes.
Nigrovic et al. (11) showed the triphasic pattern in 24% of
primary RP patients and 19% of secondary RP patients. Turan
et al. (8) detected the triphasic pattern in 34.5% of patients.
In our study, the triphasic pattern rate was found to be 26.2%
in the primary RP patients and 36.4% in the secondary RP
patients. There was no significant difference in the pattern of
color changes between the primary and secondary RP patients.
Similarly, Nigrovic et al. (11) reported that biphasic or triphasic
color changes were less common than monophasic color
changes and not more common in secondary than primary RP.

ANA positivity and capillaroscopic findings are the most
important  parameters associated with evaluating the
progression of the condition connective tissue diseases (20).
ANA positivity at low titers can also be found at different rates in
the healthy population, depending on geographical differences
(3, 21).

In our study, ANA was positive in 40 (42.6%) patients. While
ANA positivity at a 1/100 titer was seen in 21.7% of the patients
with primary RP, no significant difference was found between
the primary and secondary RP patients. The rate of ANA
positivity over 1/320 was significantly higher in the cases with
secondary RP (p=0.010). Similarly, the rate of ANA positivity
was found to be 25% in patients with primary RP in another
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study (11). A study in ltaly found that 63% of patients with RP
who developed rheumatological diseases at follow-up had an
ANA titer above 1/160, and only 22% of patients with primary
RP had this positivity (22). Patients with high-titer ANA positivity
should be evaluated carefully in terms of underlying diseases.

Capillaroscopy is an important imaging technique in the
differentiation of primary and secondary RP. According
to the Pediatric Rheumatology European Society (PRES)
Scleroderma Working Group recommmendations, capillaroscopy
should be performed at the time of diagnosis and the findings
should be classified as normal, nonspecific changes and
scleroderma pattern. Additionally, patients with ANA positivity,
specific autoantibodies and/or nailfold capillary changes were
considered to be at high risk and follow-up was recommended
(20). Capillary enlargement, decreased number of capillaries,
giant capillaries and avascular areas are indicative of secondary
RP. In a large series of pediatric patients with RP, 211 of 250
children with RP were classified as having normal capillaroscopy
findings, 29 patients were classified as having nonspecific
capillary changes, and 10 patients had a scleroderma pattern
according to capillaroscopy findings. The frequency of normal
capillary findings in patients with primary RP was higher than that
in patients with secondary RP. Nonspecific capillary changes
had a similar distribution in both primary and secondary RP. A
scleroderma pattern was found only in patients with secondary
RP (12). Nigrovic et al. (11) stated that nailfold capillaries were
nonspecific or abnormal in 23% of primary RP and 68% of
secondary RP patients. In our study, 47.5% of the patients had
normal findings, 47.5% had nonspecific changes, and 5% had
scleroderma patterns among the 40 patients with capillaroscopy
results. Capillary irregularity, tortuous capillaries and increased
branching were significantly higher in the secondary RP cases.

Despite the large number of patients, the limitations of our study
were its retrospective nature and limited number of secondary
RP patients. Conducting the study with a larger number of
patients with both primary and secondary RP would be more
valuable in terms of the significance of the results. Because it
was a retrospective study, only half of the patients had received
capillaroscopy examination. Prospective, multicenter studies
including long-term results of pediatric RP patients should be
conducted.

In conclusion, having ANA titer >1/320 and detection of capillary
irregularity, tortuous capillaries and increased branching may
be useful to distinguish between primary and secondary RP.
Patients with joint complaints, rash, fever, high-titer ANA
positivity and capillaroscopy findings should be evaluated
carefully in terms of underlying diseases.

REFERENCES

1. Rigante D, Fastiggi M, Ricci F, D’Errico F, Bracci B, Guerriero C.
Handy Hints About Raynaud’s Phenomenon in Children: A Critical
Review. Pediatr Dermatol 2017;34:235-9.

Turkish J Pediatr Dis/Tiirkive Cocuk Hast Derg / 2023; 17: 7-12



12 SezerMetal.

10.

11.

12.

13.

Goldman RD. Raynaud phenomenon in children. Can Fam
Physician 2019;65:264-5.

Turan E, Kilic SS. Retrospective view of primary Raynaud’s
phenomenon in  childhood. Reumatol Clin  (English Edition)
2019;15:€92-€5.

Planchon B, Pistorius M-A, Beurrier P, De Faucal P. Primary
Raynaud’s phenomenon: age of onset and pathogenesis in a
prospective study of 424 patients. Angiology 1994;45:677-86.

Haque A, Hughes M. Raynaud’s phenomenon. Clin Med

2020;20:580.

Herrick AL, Wigley FM. Raynaud’s phenomenon. Best Pract Res
Clin Rheumatol 2020;34:101474.

Esteireiro AS, Bicho A. Raynaud’s phenomenon in paediatric age.
BMJ Case Rep 2020;13.

Vicente EO, Redondo MG. Raynaud’s phenomenon in children.
Reumatol Clin (English Edition) 2016;12:342-4.

Pauling JD, Hughes M, Pope JE. Raynaud’s phenomenon—
an update on diagnosis, classification and management. Clin
Rheumatol 2019;38:3317-30.

Adrovic A, Sahin S, Barut K, Kasapcopur O. Juvenile scleroderma:
a referral center experience. Arch Rheumatol 2018;33:344.

Nigrovic PA, Fuhlbrigge RC, Sundel RP. Raynaud’s phenomenon
in children: a retrospective review of 123 patients. Pediatrics
2003;111:715-21.

Pavlov-Dolijanovi¢ S, Damjanov N, Ostoji¢ P, Susi¢ G, Stojanovi¢
R, Gaci¢ D, et al. The prognostic value of nailfold capillary changes
for the development of connective tissue disease in children and
adolescents with primary Raynaud phenomenon: a follow-up study
of 250 patients. Pediatr Dermatol 2006;23:437-42.

Ingegnoli K, Herrick AL. Nailfold capillaroscopy in pediatrics.
Arthritis Care Res 2013;65:1393-400.

Turkish J Pediatr Dis/Ttirkiye Cocuk Hast Derg / 2023; 17: 7-12

14.

15.

16.

17.

18.

19.

20.

21.

22.

Petty RE, Laxer RM, Lindsley CB, Wedderburn L, Fuhlbriggezzz
RC, Mellins ED. Textbook of Pediatric Rheumatology E-Book:8th
ed. USA. Elsevier Health Sciences; 2020.

Fleck DE, Hoeltzel MF. Hand and foot color change: diagnosis and
management. Pediatr Rev 2017;38:511-9.

Batu ED, Sénmez HE, Bilginer Y. Cocuklarda Raynaud Fenomeni
ve Birincil ve Ikincil Raynaud Hastalarinin Karsilagtirimasi. Turkish J
Pediatr Dis 2018;12:39-43.

Maverakis E, Patel F, Kronenberg DG, Chung L, Fiorentino D,
Allanore Y, et al. International consensus criteria for the diagnosis
of Raynaud’s phenomenon. J Autoimmun 2014;48:60-5.

Schonenberg-Meinema D, Bergkamp SC, Nassar-Sheikh Rashid
A, van der Aa LB, de Bree GJ, Ten Cate R, et al. Nailfold capillary
abnormalities in childhood-onset systemic lupus erythematosus:
a cross-sectional study compared with healthy controls. Lupus
2021;30:818-27.

Smith V, Herrick AL, Ingegnoli F, Damjanov N, De Angelis R,
Denton CP, et al. Standardisation of nailfold capillaroscopy for the
assessment of patients with Raynaud’s phenomenon and systemic
sclerosis. Autoimmun Rev 2020;19:102458.

Pain CE, Constantine T, Toplak N, Moll M, |king-Konert C, Piotto
DP, et al. Raynaud’s syndrome in children: systematic review and
development of recommendations for assessment and monitoring.
Clin Exp Rheumatol 2016;34:200-6.

Shapira Y, PoratKatz B-S, Gilburd B, Barzilai O, Ram M, Blank
M, et al. Geographical differences in autoantibodies and anti-
infectious agents antibodies among healthy adults. Clin Rev Allergy
2012;42:154-68.

Falcini F, Rigante D, Candelli M, Martini G, Corona F, Petaccia A,
et al. Anti-nuclear antibodies as predictor of outcome in a multi-
center cohort of Italian children and adolescents with Raynaud’s
phenomenon. Clin Rheumatol 2015;34:167-9.



