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Abstract. Antiphospholipid syndrome (APS) is a systemic autoimmune disease characterized by arterial and/or 
venous thrombosis and high levels of antiphospholipid antibodies (aPL). The disease mainly aff ects women over 
30 years of age and can occur as a primary syndrome (PAPS) or in the context of another autoimmune disease 
(secondary APS). Antiphospholipid antibodies (aPL) can cause blood clots to form in the veins and arteries 
and lead to heart attack, stroke, pulmonary embolism, preeclampsia, miscarriage, slow growth or damage to 
the fetus, premature/stillbirth. Risk factors include arterial hypertension, obesity, hypercholesterolemia and 
hypertriglyceridemia, smoking, atherosclerosis, taking birth control pills or associated autoimmune diseases 
(such as systemic lupus, SLE). In patients with PAPS, capillary hemorrhages are associated with neurological 
manifestations and with comorbidity (most often with hypertension). In some people, the syndrome is 
asymptomatic, while in others the disease may present with deep vein thrombosis, bleeding from the nose 
and gums, unusually heavy menstruation, hematemesis, melena. Complications include pulmonary embolism, 
stroke, heart attack or transient ischemic attack in young people without risk factors for cardiovascular disease, 
kidney failure, miscarriages, etc. Treatment aims to reduce the risk of blood clots through anticoagulant therapy. 
Raynaud’s phenomenon (RP) represents the most common clinical aspect of microvascular involvement 
and is a key feature of diseases such as systemic sclerosis (SSc), mixed connective tissue disease (MCTD), 
systemic lupus erythematosus (SLE), dermatomyositis (DM), polymyositis (PM) and antiphospholipid syndrome 
(APS). Nail bed capillaroscopy (NVC) is an extremely useful, noninvasive, and reliable method for analyzing 
microvascular changes in Raynaud’s phenomenon and systemic diseases, as well as for determining disease 
severity and prognosis. The presence of autoantibodies or capillaroscopic changes are essential for the early 
diagnosis of APS. It is not well established whether patients with primary antiphospholipid syndrome (PAPS) 
have specifi c capillaroscopic fi ndings, but patients with positive IgG and IgM anticardiolipin antibodies have a 
higher incidence of capillaroscopic changes compared to healthy controls. Changes in capillary length and the 
presence of symmetrical microhemorrhages have been described, which are associated with thrombotic events, 
suggesting direct damage to the vascular endothelium caused by antiphospholipid antibodies. Other changes 
described include slight disorganization of capillary arrangement, change in capillary morphology (dilated, 
branched, kinked, bushy), change in capillary loop length and shape (apical coiling, single crossing between 
loops with moderate coiling and double crossing between loops), avascular zones and neoangiogenesis. Many 
authors emphasize the presence of an “atypical normal” capillaroscopic pattern or “non-specifi c capillaroscopic 
changes”. Other authors, however, did not reveal a similar capillaroscopic pattern in patients with anticardiolipin 
antibodies. Oral anticoagulants can be the cause of a high frequency of isolated microhemorrhages, which is 
why it is mandatory to pay special attention to patients treated with them, with a view to specifying the reasons for 
the fi nding. Nevertheless, capillaroscopy remains a valuable diagnostic tool in the diff erential diagnosis of many 
connective tissue diseases (occurring with or without Raynaud’s phenomenon) as well as in aiding the diagnosis 
of antiphospholipid syndrome (APS), as cases of seronegative (regarding antiphospholipid antibodies) patients 
with clinical manifestations of APS.
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Antiphospholipid syndrome (APS) is a systemic 
autoimmune disease aff ecting mainly women be-
tween the ages of 30 and 40, characterized by the 
presence of antiphospholipid antibodies (aPL) in the 
plasma of patients with vascular thrombosis and/
or pregnancy pathology [1, 2, 3, 4, 5, 6, 7, 8, 9]. In 

patients over 50 years of age, the disease is more 
common in men, presenting with strokes or coronary 
heart attacks [10, 11, 12].

APS is considered a rare connective tissue dis-
ease, either as a primary syndrome (PAPS) or oc-
curring in the context of other autoimmune diseases 
(secondary APS) [1, 6, 13]. About 1% of all patients 
with APS (primary and secondary) develop cata-
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strophic antiphospholipid syndrome (CAPS). About 
50% of CAPS cases result in death [10].

Vascular lesions are associated with non-infl am-
matory vasculopathy [6]. Antiphospholipids (APL) 
used as diagnostic criteria for APS include anticardi-
olipin antibodies (aCL), antibeta2 glycoprotein I anti-
bodies (anti-b2GPI), and lupus anticoagulant (LAC). 
A patient’s single, double or triple aPL positivity is 
defi ned as an “aPL profi le” (or the so-called “aPL 
carriers”) and predicts the onset of macrovascular 
thrombosis [9] in the veins and arteries of the legs, 
lungs, kidneys and spleen [1, 2]. On the part of the 
lungs, many diff erent manifestations are observed. 
The most common are pulmonary thromboembolism 
and pulmonary infarction. They are usually the fi rst 
manifestation of antiphospholipid syndrome. Recur-
rent pulmonary thromboembolism can lead to the 
development of pulmonary hypertension. It develops 
in about 3% of patients with APS [11, 12].

In pregnant women, APS can lead to preeclamp-
sia, miscarriage, delayed intrauterine development 
and growth, or fetal damage, premature/stillbirth. 
Rarely, in severe cases, antiphospholipid syndrome 

can cause damage to multiple organs in a short time 
[1, 2]. Risk factors for the formation of thrombi include 
arterial hypertension, obesity, hypercholesterolemia 
and hypertriglyceridemia, smoking, atherosclerosis, 
taking birth control pills or related autoimmune dis-
eases [1, 2, 14]. In some, the syndrome is asymptom-
atic [1]. About 40% of patients with systemic lupus er-
ythematosus (SLE) test positive for antiphospholipid 
antibodies, but only some develop a thrombotic event 
[2]. For this reason, antiphospholipid antibodies were 
added as a criterion in the 2019 EULAR/ACR revised 
SLE classifi cation criteria [15]. 

Until recently, the Sapporo classifi cation criteria, 
revised in 2006, were most often used to diagnose 
antiphospholipid syndrome [10]. They are divided 
into two main groups: clinical criteria and laboratory 
criteria. To make the diagnosis, three tests for aPL 
need to be carried out and at least one must be pos-
itive and confi rmed twice with an interval of at least 
three months [2].

In 2023, EULAR/ACR published the new classi-
fi cation criteria for antiphospholipid syndrome (Table 
1) [16]. 

Table 1. Defi nitions of the 2023 ACR/EULAR antiphospholipid syndrome (APS) classifi cation criteria [16]

Clinical criteria
Domain 1 — Macrovascular (venous thromboembolism)
Venous thromboembolism (otherwise unexplained* and confi rmed by appropriate testing): Includes (but is not limited to) pulmonary embolism, deep vein 
thrombosis of the legs/arms, splanchnic thrombosis, renal vein thrombosis, cerebral venous thrombosis, and retinal vein thrombosis/occlusion.
Domain 2 — Macrovascular (arterial thrombosis)
Arterial thrombosis (otherwise unexplained* and confi rmed by appropriate testing): Includes (but is not limited to) myocardial infarction (coronary artery 
thrombosis), peripheral/splanchnic/retinal artery thromboses, stroke based on international defi nitions, and other organ infarcts (e.g., kidney, liver, or spleen) in the 
absence of visualized thrombus.
Domain 3 — Microvascular
Suspected:
Livedo racemosa (by physical examination): Otherwise unexplained* violaceous, “net-like,” blotchy mottling of the skin. Note: livedo racemosa with nonuniform, 
irreversible, broken, and asymmetric persistent discoloration should be scored; livedo reticularis with uniform, reversible, unbroken, and symmetric discoloration 
should not be scored.
Livedoid vasculopathy lesions (by physical examination): Otherwise unexplained* painful papules and erythematous-violaceous purpuric plaques, which may 
rapidly evolve into hemorrhagic vesicles or bullae. Note: if ruptured, can result in painful small ulcers or reticulate, confl uent, geometric, and painful ulcers.
Antiphospholipid antibody (aPL) nephropathy (by physical examination or laboratory tests): Otherwise unexplained persistent: (a) new-onset hypertension or 
deterioration of previously well-controlled 
hypertension; (b) proteinuria ≥ 0.5 gm in 24-hour urine specimen or protein:creatinine ratio ≥ 0.5 mg/mg (50 mg/mmoles); (c) acute renal failure (increased serum 
creatinine levels above normal); or (d) glomerular microscopic hematuria.
Pulmonary hemorrhage (by clinical symptoms and imaging): Respiratory symptoms (e.g., dyspnea, cough, hemoptysis) AND otherwise unexplained* pulmonary 
infi ltrates on imaging suggestive of pulmonary hemorrhage.
Established:
Livedoid vasculopathy (by pathology once livedoid vasculopathy lesions described above are present): Otherwise unexplained thrombosis of the small dermal 
vessels and/or endothelial proliferation.
aPL nephropathy (by pathology once suspected aPL-nephropathy defi nition above is fulfi lled): (a) Acute renal vascular or glomerular thrombotic microangiopathy 
lesions, including fi brin thrombi in arterioles or glomeruli without infl ammatory cells or immune complexes; and (b) chronic renal vascular or glomerular lesions, 
described as arterial or arteriolar organized microthrombi with or without recanalisation, fi brous and fi brocellular (arterial or arteriolar) occlusions, focal cortical 
atrophy with or without thyroidization, fi brous intimal hyperplasia, or chronic/organised glomerular thrombi. Note: in patients with systemic lupus erythematosus, 
aPL nephropathy occurs independent of lesions attributable to lupus nephritis.
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Pulmonary hemorrhage (by bronchoalveolar lavage [BAL] or pathology once suspected pulmonary hemorrhage defi nition above is fulfi lled): Otherwise 
unexplained* progressive hemorrhagic return on BAL with aliquots or hemosiderin-laden
macrophages (> 20%), OR lung biopsy demonstrating capillaritis or microthrombosis.
Myocardial disease (by imaging or pathology): Otherwise unexplained* non-ST segment elevation myocardial infarction with a normal coronary angiogram 
(myocardial infarction with nonobstructive coronary arteries, or MINOCA) AND cardiac magnetic resonance imaging (CMRI) abnormalities as per the 2018 
Society for CMRI expert consensus including: (a) late gadolinium enhancement either transmurally or subendocardially; (b) T2 abnormalities (weighted imaging or 
mapping); or (c) perfusion MRI abnormalities, OR histologically by thrombosis of the small vessels of the heart.
Adrenal hemorrhage or microthrombosis (by imaging or pathology): Otherwise unexplained* CT or MRI demonstrating hemorrhage, OR histologically by 
thrombosis of the adrenal (micro)vasculature, for example, adrenal plexus, adrenal vein.
Domain 4 — Obstetric
Prefetal death (preembryonic or embryonic loss): Otherwise unexplained* pregnancy loss before 10 weeks 0 days of gestation.
Fetal death: Otherwise unexplained* pregnancy loss between 10 weeks 0 days and 15 weeks 6 days gestation (early fetal death), or between 16 weeks 0 days 
and 34 weeks 0 days gestation. Note: if a detailed analysis of the fetal morphology or genetic constitution is not performed or unavailable, reasonable clinical 
judgeoccasions at least 4 hours hours apartment should be used based on careful history and review of available medical records.
Preeclampsia with severe features: Preeclampsia defi ned as a systolic blood pressure ≥ 140 mm Hg or diastolic blood pressure ≥ 90 mm Hg on 2 occasions at 
least 4 hours apart after 20 weeks of gestation in a previously normotensive or hypertensive (chronic†) patient AND new onset of one or more of the following: (a) 
proteinuria ≥ 0.3 mg/mg (30 mg/mmoles) in a random urine specimen or (b) dipstick protein ≥ 2+ if a quantitative measurement is unavailable AND one or more of 
the following “severe features”:
Severe blood pressure elevation: Systolic blood pressure ≥ 160 mm Hg or diastolic blood pressure ≥ 110 mm Hg on 2 occasions at least 4 hours apart while the 
patient is on bed rest (antihypertensive therapy may be initiated on confi rmation of severe hypertension, in which case severe blood pressure elevation criteria can 
be satisfi ed without waiting until 4 hours have elapsed).
Central nervous system dysfunction: New-onset headache unresponsive to medication and not accounted for by alternative diagnosis.
Visual disturbances.
Pulmonary oedema.
Impaired liver function: Abnormally elevated blood concentrations of liver enzymes (more than twice the upper limit of normal concentrations), or severe persistent 
right upper quadrant or epigastric pain unresponsive to medications, not accounted by alternative diagnosis.
Renal dysfunction: Serum creatinine concentration > 1.1 mg/dL or a doubling of the serum creatinine concentration in the absence of other renal disease.
Thrombocytopenia: platelet count of < 100 x 109 /liter.
Placental insuffi ciency with severe features: Intrauterine fetal growth restriction defi ned as biometry indicating estimated fetal weight of less than the 10th percentile 
for gestational age or postnatal birth weight less than the 10th percentile for gestational age in the absence of fetal-neonatal syndromes or genetic conditions 
associated with growth restriction AND one or more of the following “severe features”:
Abnormal or non-reassuring
fetal surveillance test(s) suggestive of fetal hypoxemia, e.g., a nonreactive non-stress test
Abnormal Doppler fl ow velocimetry waveform analysis suggestive of fetal hypoxemia, e.g., absent end-diastolic
fl ow in the umbilical artery.
Severe intrauterine fetal growth restriction suggested by fetal biometry indicating an estimated fetal or postnatal birth weight of < 3 rd percentile for gestational age.
Oligohydramnios, e.g., an amniotic fl uid index ≤ 5 cm, or deepest vertical pocket < 2 cm.
Maternal vascular malperfusion on placental histology suggested by placental thrombosis/infarction, inadequate remodelling of the uterine spiral arteries (decidual 
vasculopathy), decreased vasculosyncytial membranes, increased syncytial knots, or decidual infl ammation. Note: Maternal vascular malperfusion on placental 
histology can be detected in the placentas of aPL-negative
patients with intrauterine growthrestriction and/or preeclampsia, and even in normal pregnancies; thus, these fi nding are not specifi c for APS.
Domain 5 – Cardiac valve
Valve thickening (otherwise unexplained*): Based on World Heart Federation echocardiographic criteria, mitral valve thickening is defi ned as > 4 mm between ages 
20 – 39 years and > 5 mm for those older than age 40 years, and >3 mm for other valves for any age (valve thickening can be associated with valvular dysfunction 
(regurgitation or stenosis)). 
Valve vegetation (otherwise unexplained*): Based on the American Society of Echocardiography guidelines, valve vegetation is defi ned as shaggy, lobulated, 
or rounded masses typically located on the atrial side of atrioventricular valves (mitral valve and tricuspid valve) or ventricular side of the aortic valve, but can 
be located on any side of any valve (size is highly variable but usually < 1 cm); on echocardiogram, despite the ‘‘echo texture’’ and location of aPL-associated 
vegetations resembling infective endocarditis, they may appear less amorphous, more rounded, and not associated with valvular destruction, in contrast to a true 
infective endocarditis; they can be associated with valvular dysfunction (regurgitation or stenosis).
Domain 6 – haematology
Thrombocytopenia: Otherwise unexplained* lowest platelet count ever between 20 and 130×109 / liter, confi rmed on peripheral blood smear and by repeat testing.
*Refer to online supplemental section 4 for the defi nition of “otherwise unexplained,” which requires the exclusion of “equally likely” or “more likely” causes based 
on investigator’s judgement. Clinical domain items with an “equally or more likely” cause should not be scored (note: venous thromboembolism and cardiovascular 
risk factors required for Domains 1 and 2 scoring are not reasons for exclusion). †Patients with chronic hypertension can be classifi ed as having superimposed 
preeclampsia if there is a sudden increase in baseline hypertension and/or proteinuria after 20 weeks of  gestation.
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Laboratory Criteria
Domain 7 — aPl test by coagulation-based functional assay
Lupus anticoagulant (LAC) assay performed and interpreted based on the International Society of Thrombosis and Hemostasis (ISTH) guidelines, which can be 
summarized as follows: 
A 3-step procedure (screening – mixing study – confi rmation) with 2 screening test systems (diluted Russell’s viper venom time and a sensitive activated partial 
thromboplastin time [low phospholipids and silica as activator]) is necessary to confi rm the presence of LAC. The LAC test should be considered positive if at least 
1 of the 2 test systems yields a positive result following all 3 steps (phospholipid-dependent
correction of the prolonged screening tests).
Results of LAC testing should be interpreted with caution, as false positive and negative results can occur during anticoagulation (thus, LAC testing is ideally 
performed in patients not receiving anticoagulants), as an acute-phase response (eg, acute thrombosis) due to acute-phase
reactants (eg, Factor VIII and C-reactive protein), and in pregnancy due to increase in blood coagulation factors.
Samples from patients receiving anticoagulants (vitamin K antagonists, heparin, direct oral anticoagulants, indirect Factor Xa inhibitor) should be marked positive 
or negative on the LAC assay only if reviewed/confi rmed by an individual with expertise in performing/interpreting the LAC assay, for example, expert laboratory 
personnel.
Domain 8 — aPL test by solid phase–based assay
Anticardiolipin antibody (aCL) and anti–β2-glycoprotein I antibody (anti-β2GPI) thresholds of moderate (40–79 units) and high (≥80 units) should be determined 
based on standardised ELISA results, not based on other testing modalities such as new automated platforms with variations of the solid phase (eg, magnetic 
microparticles and microspheres) and various detection systems (eg, chemiluminescent immunoassay (CLIA), multiplex fl ow immunoassay (MFI), or fl ow 
cytometry).
Correlation of the numerical values between the moderate/high thresholds of ELISA and automated platforms varies substantially. For instance, based on the 
ISTH Scientifi  and Standardisation Committee (SSC) LA/aPL Subcommittee estimates from one study, an IgG aCL ELISA value of 40–79 units corresponds to a 
CLIA value of 200 – 400 units and MFI of 700 – 2000. While these data may provide future guidance, there is currently no direct application and therefore, more 
validation studies are needed.
Recommendations to maintain homogeneity, consistency, and comparability of clinical research studies include the following: (a) results of analytical platforms 
should not be mixed; (b) pending additional studies and offi cial guidance from the ISTH SSC LAC/aPL Subcommittee for semiquantitative comparisons on aCL/
anti-β2GPI moderate/ high thresholds of ELISA and automated platforms, we recommend delaying use of the automated platforms for APS classifi cation; and 
(c) if no options exist beside the use of automated platform results for APS research, researchers should direct efforts to identifying and validating moderate / 
high thresholds of their platform, correlating it with aCL/anti-β2GPI ELISA moderate / high thresholds (these measures should be discussed in their methods, and 
supported by offi cial guidance).

Treatment aims to reduce the risk of blood clots. 
[1, 2] Initially, intravenous or subcutaneous blood 
thinners are followed by oral medications such as 
warfarin. Aspirin and clopidogrel may also prevent 
recurrent thrombotic events. In pregnant women, to 
avoid the risk of miscarriage, heparin, low-dose as-
pirin, corticosteroids, or intravenous immunoglobulin 
may be used during pregnancy. Pregnant women 
with aPL autoantibodies who have never had throm-
botic events or miscarriages must receive preventive 
therapy. [2] Patients taking anticoagulants long-term 
are subject to regular medical monitoring and should 
implement lifestyle changes such as smoking ces-
sation, weight control, and avoidance of estrogen 
therapy unless directed by a physician [2].

Cඉ඘එඔඔඉක඗ඛඋ඗඘ඡ ඎඑඖඌඑඖඏඛ

Nail bed capillaroscopy (NVC) is an extreme-
ly useful, non-invasive and reliable method for the 
analysis of microvascular changes in Raynaud’s 
phenomenon and many rheumatic diseases, as well 
as in the assessment of their activity and progno-
sis [7, 9, 14, 17, 18, 19, 20, 21]. Raynaud’s phe-

nomenon (RP) represents the most common clini-
cal aspect of microvascular involvement and is a 
key feature of several systemic diseases, including 
systemic sclerosis (SSc), mixed connective tissue 
disease (MCTD), systemic lupus erythematosus 
(SLE), dermatomyositis (DM), polymyositis (PM) 
and antiphospholipid syndrome (APS) [17, 18, 19, 
21]. Between 15% and 20% of patients with Ray-
naud’s phenomenon will progress to a systemic au-
toimmune disease. The presence of autoantibodies 
or capillaroscopic changes are essential for the early 
diagnosis of APS [3]. It is not well established wheth-
er PAPS patients have specifi c NVC fi ndings [14], 
but patients with positive IgG and IgM anticardiolipin 
antibodies have a higher incidence of capillaroscop-
ic changes compared to controls [17, 19, 22]. Oral 
anticoagulants may represent a confounding factor 
for the high incidence of isolated microbleeds [9] and 
for this reason capillaroscopic evaluation should be 
performed with caution in patients on such therapy. 

In patients with APS, changes in the length of 
capillaries (in primary ASP) [22] and the presence 
of symmetrical microhemorrhages have been de-
scribed, suggesting direct damage to the vascular 
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endothelium caused by the antibodies [17, 19, 22]. 
Other changes described are mild disorganization of 
the capillary arrangement [13], change in the length 
and shape of the capillary loop, giant capillaries, di-
lated loops and avascular zones in 0–10%, wrinkling 
and neoangiogenesis in 10–30% and microhemor-
rhages in over 50% of cases [6, 23], dilated capillar-
ies and the presence of an “atypical normal” pattern 
[14]. Capillary hemorrhages are frequently found in 
patients with PAPS neurological involvement [14].

Hysa et al. retrospectively evaluated morpho-
logic microcirculatory capillaroscopic changes in a 
large cohort of patients with Raynaud’s phenome-
non secondary to autoimmune connective tissue dis-
ease (CTD). The analysis included 1181 patients, of 
which 1065 were women with a mean age of 54.1 ± 
16.2 and a mean disease duration of 4.5 ± 3 years. 
The CTDs considered are systemic sclerosis (SSc), 
undiff erentiated connective tissue disease (UCTD), 
mixed connective tissue disease (MCTD), dermato-
myositis (DM), systemic lupus erythematosus (SLE), 
Sjogren’s syndrome (SS), and primary antiphospho-
lipid syndrome (PAPS). In APS patients (n = 22, of 
which 17 were women or a total of 77.2%) with a 
mean age of 52 ± 15 years and disease duration of 
5.4 ± 3 years, a preserved capillary density was ob-
served (mean 9.5 per linear millimeter) and absence 
of giant capillaries (only two or 9% of cases had gi-
ant capillaries), but signifi cant prevalence of dilata-
tions (in 19 patients or 86%), microhemorrhages (in 
11 patients or 50%) and specifi c capillary abnormal-
ities morphology (eg branches) as a manifestation 
of neoangiogenesis (in 8 patients or 36% of cases). 
Nonspecifi c capillaroscopic changes were found in 
16 patients (or 73% of cases) [4, 7].

Ko-Ming Lin et al. observed wrinkling in two pa-
tients with APS, as well as a dilated loop, microhem-
orrhages, and thickening of the skin in one patient [23].

Other authors also reported nonspecifi c chang-
es (54 of 90 patients or 78%) such as microhemor-
rhages (54%), edema (24%), morphological abnor-
malities (21%), and microthrombosis [22].

A more recent study [6] confi rmed that capillary 
morphology was altered in patients with APS, but 
these changes could not be related to functional im-
pairment or change in blood fl ow velocity [6, 19, 23].

Vaz et al. evaluated microcirculatory function-
al and morphological changes in 18 patients with 
PAPS (of whom 8 with lupus anticoagulant and 10 
with anticardiolipin antibodies) at a mean age of 
30.2 ± 6.3 years and compared them with 13 healthy 
controls (mean age of 34.5 ± 7.3). Eight patients 
(44.4%) reported thrombosis (arterial or venous) 

and/or fetal loss. There were no patients with Ray-
naud’s phenomenon. The most used oral anticoag-
ulant was warfarin (almost 80%) and/or aspirin 100 
mg/day (27.8%). In 14 patients with PAPS (77.8%), 
at least one morphologic change in capillaries (api-
cal coiling, one crossover between loops with mod-
erate coiling, and double crossing between loops) 
and signifi cantly smaller capillary diameters were 
observed compared to controls. Bushy capillaries or 
one crossing in the same capillary loop (bushy cap-
illaries or one crossing in the same capillary loop) 
were observed in only one patient. No hemorrhages 
or hemosiderin deposits were observed in any of the 
study subjects [6].

Aslanidis et al. studied 149 patients (85.2% fe-
male, mean age 49.28 ± 14.31) with rheumatolog-
ic disease, capillaroscopic microhemorrhages, and 
anticardiolipin (αCL) and anti-beta2 glycoprotein 1 
(anti-β2GP1) antibodies. Patients with scleroderma 
were excluded from the analysis. Of the patients 
studied, 12.8% had primary APS and 17.69% had 
secondary APS (a total of 19 women with APS). A 
positive autoantibody profi le was subsequently as-
sociated with arterial and venous thrombosis, more 
signifi cant for the IgG-type and for the IgM-type. In 
three patients with a clinical history of thrombosis, 
the capillaroscopy pattern suggested antiphospho-
lipid syndrome, but repeated antiphospholipid auto-
antibody testing was seronegative [5, 8].

Wu et al. studied 67 patients with various rheuma-
tological diseases, of which 2 patients (one 38-year-
old man and 35-year-old woman) had APS and Ray-
naud’s phenomenon. In both cases, non-specifi c 
capillaroscopic changes were reported [21].

Another group of authors (Rodriguez-Reyna et 
al.) examined capillaroscopy fi ndings in 32 patients 
with PAPS and 17 healthy controls. Patients with 
PAPS had a higher frequency of at least 1 abnor-
mal fi nding (78% vs. 12% for healthy controls) and 
dilated capillaries (69% and none for controls) and 
a lower frequency of the “perfectly normal” pattern 
(12% vs. 59%). Eight patients (25%) showed chang-
es consistent with the “early” pattern of SSc (< 4 di-
lated capillaries/mm, <4 hemorrhage/mm, preserved 
architecture, and absence of avascular areas). In 
patients with PAPS, capillary hemorrhages were 
associated with neurologic manifestations and with 
hypertension (75% vs. 14% for controls), whereas 
changes consistent with the “early” pattern were not 
associated with any clinical or serologic variable [14].

An Italian retrospective study evaluated capil-
laroscopic changes in 18 patients (13 women and 5 
men, mean age 50 ± 13.8 years) with APS, 24 asymp-
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tomatic “aPL carriers” (mean age 46.4 ± 16.4 years, 
23 women and 1 male) and 18 control patients (8 fe-
males and 10 males, mean age 74 ± 12.5 years) on 
oral anticoagulant therapy (Warfarin) for non-immu-
nological indications (e.g., cardiovascular events). 
Non-specifi c capillaroscopic abnormalities were 
found in all three cohorts: in 15 patients with APS, 
in 16 “aPL carriers” and in 11 in the CTR group. APS 
patients showed an increased frequency of non-spe-
cifi c abnormalities (dilated capillaries) and microhe-
morrhages (and in particular a “comb-like” pattern of 
hemorrhages, i.e., parallel hemorrhages) compared 
to the “aPL carriers” and CTR group. A lower capil-
lary density was found in only one patient with APS. 
No signifi cant correlation was found between the im-
munological profi le and non-specifi c capillaroscop-
ic abnormalities (in particular, microhemorrhages, 
“comb-shaped” hemorrhages, capillaries of unusual 
shape, capillary density). The authors suggest that 
the “comb-like” pattern of microhemorrhages may be 
a specifi c NVC marker in APS patients [9].

The most common capillaroscopic pattern in 
APS describes non-specifi c changes (non specifi c 
capillary abnormalities) [4, 13, 17, 19, 21, 22, 23], 
although a case–control study [24] did not reveal a 
similar capillaroscopic pattern in patients with anti-
cardiolipin antibodies [23, 24].

C඗ඖඋඔඝඛඑ඗ඖ

Raynaud’s phenomenon represents the most 
common clinical aspect of microvascular involve-
ment and is a key feature of many connective tis-
sue diseases, including APS. The presence of anti-
phospholipid antibodies or capillaroscopic changes 
are essential for the early diagnosis of APS. Cap-
illaroscopic fi ndings in patients with PAPS are the 
subject of additional studies, but several authors 
found a greater frequency of changes compared to 
healthy controls (in the length and morphology of the 
capillaries and the capillary loop, disorganization of 
the microvascular course, presence of microhemor-
rhages, avascular areas and neoangiogenesis) and 
speak of an ‘atypical normal’ capillaroscopic pattern 
or ‘non-specifi c capillaroscopic changes’. Other au-
thors did not reveal a similar capillaroscopic pattern 
in patients with anticardiolipin antibodies. It is also 
interesting to suggest that the “comb-like” pattern 
of hemorrhages may be a specifi c NVC marker in 
patients with APS, regardless of concomitant antico-
agulant therapy, which may be a confounding factor 
for the high incidence of isolated microhemorrhages 
in some patients. Further studies of larger cohorts 

of patients are needed to confi rm or reject these hy-
potheses and to further characterize abnormal NVC 
fi ndings in APS patients. Nevertheless, capillarosco-
py remains a valuable diagnostic tool in the diff er-
ential diagnosis of many connective tissue diseases 
(occurring with or without Raynaud’s phenomenon) 
as well as in aiding the diagnosis of antiphospholipid 
syndrome (APS), as cases of seronegative (regard-
ing antiphospholipid antibodies) patients with clinical 
manifestations of APS.

Б и б л и о г р а ф и я  /  R e f e r e n c e s :

1. Antiphospholipid syndrome. By Mayo Clinic Staff , Feb 25, 
2022. Available from: https://www.mayoclinic.org/diseas-
es-conditions/antiphospholipid-syndrome/symptoms-caus-
es/syc-20355831

2. Antiphospholipid Syndrome. American college of Rheuma-
tology (ACR). Updated February 2023 by Mohammad Ur-
sani, MD, and reviewed by the American College of Rheu-
matology Committee on Communications and Marketing. 
Available from:   https://rheumatology.org/patients/antiphos-
pholipid-syndrome

3. Facio-Lince García A, Velásquez-Franco CJ, Zapata-Cas-
tellanos AL, et al. Características de la videocapilarosco-
pia del lecho ungular y de los anticuerpos antinucleares 
en una cohorte de pacientes con enfermedad autoinmune 
sistémica con fenómeno de Raynaud. Rev Colomb Reum. 
2018;25:169-176.

4. Hysa E, Pizzorni C, Sammori S, et al. Capillaroscopic Findings 
in Autoimmune Connective Tissue Diseases: Results from 20 
Years of Experience in a Training Referral Center [abstract]. Ar-
thritis Rheumatol. 2022; 74 (suppl 9). https://acrabstracts.org/
abstract/capillaroscopic-fi ndings-in-autoimmune-connective-tis-
sue-diseases-results-from-20-years-of-experience-in-a-train-
ing-referral-center/. Accessed December 12, 2023.

5. Aslanidis S, Pyrpasopoulou A, Doumas M, et al. Association 
of capillaroscopic microhaemorrhages with clinical and im-
munological antiphospholipid syndrome. Clin Exp Rheum. 
2011 Mar-Apr;29(2):307-9. Epub 2011 Apr 19. PMID: 
21385543.

6. Vaz JLP, Dancour MAA. Bottino DA, Bouskela E. Nailfold 
videocapillaroscopy in primary antiphospholipid syndrome 
(PAPS), Rheum, 2004, 43, (8): 1025-1027, https://doi.
org/10.1093/rheumatology/keh233

7. Hysa E, Pizzorni C, Sammorì S, et al. Microvascular damage 
in autoimmune connective tissue diseases: a capillaroscopic 
analysis from 20 years of experience in a EULAR training 
and research referral centre for imaging. RMD Open. 2023 
Jul;9(3):e003071. doi: 10.1136/rmdopen-2023-003071. 
PMID: 37451812; PMCID: PMC10351269.

8. Aslanidis S, Pyrpasopoulou A, Doumas M, et al. Association 
of capillaroscopic microhaemorrhages with clinical and im-
munological antiphospholipid syndrome. Clin Exp Rheum. 
2011 Mar-Apr;29(2):307-9. Epub 2011 Apr 19. PMID: 
21385543. 

9. Ferrari G, Gotelli E, Paolino S, et al. Antiphospholipid an-
tibodies and anticoagulant therapy: capillaroscopic fi nd-
ings. Arthritis Res Ther. 2021 Jun 27;23(1):175. doi: 
10.1186/s13075-021-02551-6. PMID: 34176504; PMCID: 
PMC8237465. 



Capillaroscopy in antiphospholipid syndrome 59

10. Miyakis S, Lockshin MD, Atsumi T, et al. International con-
sensus statement on an update of the classifi cation crite-
ria for defi nite antiphospholipid syndrome (APS). J Thromb 
Haemost. 2006;4:295-306.

11. Стоилов Н, Рашков Р, Стоилов Р.  Антифосфолипиден 
синдром – исторически данни, етиология и патогенеза. 
Ревматология. 2011.;4;26-33.

12. Стоилов Н, Здравкова Я, Рашков Р. Антифосфолипиден 
синдром – антитела и клинико-имунологични корелации. 
Ревматология. 2013;1;20-30.

13. Targońska-Stępniak B, Wielosz E, Majdan M. Microangio-
pathic antiphospholipid syndrome (MAPS) in the course of 
undiff erentiated connective tissue disease. JMS [Internet]. 
2014 Mar. 30 [cited 2023 Dec. 12];83(1):81-3. Available from: 
https://jms.ump.edu.pl/index.php/JMS/article/view/49

14. Rodriguez-Reyna TS, Martín Nares E, Bermudez-Bermejo 
P, et al. Increased Frequency of Nailfold Videocapillarosco-
py Abnormalities in Primaryantiphospolipid (PAPS) Patients 
[abstract]. Arthritis Rheumatol. 2017; 69 (suppl 10). https://
acrabstracts.org/abstract/increased-frequency-of-nail-
fold-videocapillaroscopy-abnormalities-in-primaryantiphos-
polipid-paps-patients/. Accessed December 12, 2023.

15. Aringer M, Costenbader K, Daikh D, et al. 2019 European 
League Against Rheumatism/American College of Rheuma-
tology classifi cation criteria for systemic lupus erythemato-
sus Annals of the Rheumatic Diseases 2019;78:1151-1159.

16. Barbhaiya M, Zuily S, Naden R et al. 2023 ACR/EULAR an-
tiphospholipid syndrome classifi cation criteria Annals of the 
Rheumatic Diseases 2023;82:1258-1270.

17. Souza EJ, Kayser C. Capilaroscopia periungueal: relevância 
para a prática reumatológica [Nailfold capillaroscopy: rel-

evance to the practice of rheumatology]. Rev Bras Reum. 
2015 May-Jun;55(3):264-71. Portuguese. doi: 10.1016/j.
rbr.2014.09.003. Epub 2014 Oct 22. PMID: 25440704.

18. Cutolo M, Sulli A, Secchi ME, Pizzorni C. Kapillarmikroskopie 
und rheumatische Erkrankungen: State of the art [Capillaros-
copy and rheumatic diseases: state of the art]. Z Rheumatol. 
2006 Jul;65(4):290-6. German. doi: 10.1007/s00393-006-
0071-2. PMID: 16823587. 

19. Cutolo M, Sulli A, Secchi ME, et al. Nailfold capillaroscopy 
is useful for the diagnosis and follow-up of autoimmune 
rheumatic diseases. A future tool for the analysis of mi-
crovascular heart involvement? Rheumatology. 2006, 45 
Suppl 4: iv43-6 

20. Ocampo-Garza SS, Villarreal-Alarcón MA, Villarre-
al-Treviño AV, Ocampo-Candiani J. Capilaroscopia: una 
herramienta diagnóstica valiosa. Actas Dermosifi liogr. 
2019;110:347–352.

21. Wu PC, Huang MN, Kuo YM, et al. Clinical applicability of 
quantitative nailfold capillaroscopy in diff erential diagnosis of 
connective tissue diseases with Raynaud‘s phenomenon. J 
Formos Med Assoc. 2013 Aug;112(8):482-8. doi: 10.1016/j.
jfma.2012.02.029. Epub 2012 Aug 14. PMID: 24016612.

22. Leroux MB. Nailfold capillaroscopy. Med Cutan Iber Lat Am. 
2015;43(Suppl: 1):17-27.

23. Ko-Ming Lin, Tien-Tsai Cheng, Chung-Jen Chen. Clinical 
Applications of Nailfold Capillaroscopy in Diff erent Rheu-
matic Diseases. 2009,20,238-247. Available from: http://
icim2006-taipei.o rg.tw/journal/jour20-3/07.PDF

24. Vayssairat M, Abuaf N, Deschamps A, et al. Nailfold capillary 
microscopy in patients with anticardiolipin antibodies: a ca-
secontrol study. Dermatology 1997; 194: 36-40. 

Постъпил за печат: 5.08.2024 г. 

 Адрес за кореспонденция:
Ж. Дончева-Дилова
УМБАЛ „Св. Ив. Рилски

Submitted: 5.08.2024

 Correspondence address:
J. Doncheva-Dilova
University Hospital "Sv. Iv. Rilski" 


