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Editorial

Might Nailfold Capillaroscopy
Be a “Proxy” for Lung
Involvement in Connective
Tissue Diseases?

Lung involvement [pulmonary arterial hypertension (PAH)]
and/or interstitial lung disease (ILD) are leading causes of
death in systemic sclerosis (SSc)1. They also contribute
significantly to the morbidity and mortality in other
connective tissue diseases (CTD), such as Sjögren syndrome
(SS), systemic lupus erythematosus (SLE), undifferentiated
connective tissue disease (UCTD), mixed connective tissue
disease (MCTD), and rheumatoid arthritis (RA)2,3,4. Even
though no cure is available, timely detection of lung
involvement and subsequent administration of appropriate
therapies may slow its progression. Nevertheless, a large
stumbling block lurks in everyday practice concerning early
detection of lung involvement in CTD5,6. More specifically,
early detection of lung involvement may be hampered by the
nonadherence to guidelines or expert consensus recommen-
dations from PAH or ILD experts7,8. For example, the
European Society of Cardiology Guidelines suggest
screening for PAH in asymptomatic patients with SSc at 
the initial visit, and expert consensus recommends a
high-resolution computed tomography scan (HRCT) at
baseline in all patients with SSc to screen for ILD, but a large
proportion of the SSc community still does not follow these
recommendations in daily clinical practice7,8. There may be
many reasons for this. One of them is the belief that it is
useful to screen only symptomatic patients. Another reason
is a lack of real multidisciplinary clinics to care for patients
with rare CTD, making it challenging to do specialized inves-
tigations such as echocardiography, right heart catheteri-
zation, and HRCT. Efforts are being made by different policy
makers to address this nonadherence and nonstandardized
care. One example is the European Union, which has funded
through its health program the European Reference Networks
on rare diseases (http://reconnet.ern-net.eu). The aim is to
arrange access to equal standardized care for patients with
rare CTD throughout Europe, logically with adherence to best
clinical practice guidelines9. Until good compliance to

clinical practice guidelines and expert consensus is achieved,
any intermediate help in the best care and cure of patients
with CTD is welcome.
    Capillaroscopy might be such a supportive aid, because
it is a noninvasive tool with easy accessibility, at least in
Europe10. Historically, capillaroscopy has earned its greatest
merits by discriminating patients with a primary Raynaud
phenomenon (RP; not related to any condition) from patients
with secondary RP (related to a condition) due to SSc, the
No. 1 cause of secondary RP in a patient population without
additional signs of a CTD11. More specifically, in the last
century the seminal papers by Maricq and LeRoy have
attested that scleroderma spectrum disorders (SSc, MCTD,
dermatomyositis, etc.) are characterized by specific sclero-
derma patterns on capillaroscopy performed with the
wide-field technique (low magnification)12. In 2000, Cutolo,
et al defined the “early,” “active,” and “late” SSc patterns
using the high magnification technique12a. Since then,
several authors have used this subcategorization of sclero-
derma patterns to associate capillaroscopy changes with
organ involvement and disease severity in SSc13,14,15. In
addition, various algorithms, based on prospective
monocenter or multicenter studies, have been proposed to
predict disease progression in SSc16.
    In this issue of The Journal, Van Roon, et al assessed the
presence of an SSc pattern on nailfold capillaroscopy in
consecutive patients with RP at the tertiary referral center,
Department of Internal Medicine, University Medical Center
Groningen, the Netherlands, and examined its association
with pulmonary function tests 2 years or more after presen-
tation17. There were 759 patients with RP classified as
having primary RP (n = 245) when their serology was
negative and when they had a “normal” nailfold capil-
laroscopy and no clinical symptoms of CTD during followup
(2 years or more following presentation), or otherwise as
secondary RP (n = 514). The latter were subcategorized as
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secondary RP with a definite diagnosis, meeting the classifi-
cation criteria [SSc, primary SS (pSS), SLE, MCTD, RA], or
no definite diagnosis (early SSc based on LeRoy and
Medsger17a criteria, incomplete pSS, incomplete SLE,
UCTD). In line with other studies, the SSc pattern on capil-
laroscopy was present in 88% of SSc, 33% of pSS, 17% of
SLE, 71% of MCTD, and notably in 0% of all incomplete
forms of CTD except (and logically) early SSc according to
LeRoy and Medsger17a, where it was present in 97% of cases.
An intriguing novelty of this interesting study was the associ-
ation with abnormal pulmonary function tests (PFT; a
diffusion capacity of the lung for carbon monoxide and/or
forced vital capacity < 70%) with the SSc pattern on capil-
laroscopy. Abnormal PFT occurred in 35% of patients with an
SSc pattern (irrespective of an SSc diagnosis), but in only
20% of patients without an SSc pattern. Binary logistic
regression analysis correcting for confounders (such as age,
sex, length, weight, and the presence of SSc diagnosis)
revealed a negative predictive value (NPV) and a positive
predictive value (PPV) of an SSc pattern on nailfold capil-
laroscopy for predicting abnormal PFT of 70% and 47%,
respectively. When combining positive serology for CTD
antibodies (U1-RNP, RNP70, Sm, SSA, SSB, Jo1, topoiso-
merase, and CENP-B) with SSc pattern on nailfold capil-
laroscopy, the NPV and PPV increased to 88% and 46%. The
NPV and PPV for abnormal PFT in the secondary RP patients
without a definite diagnosis (early SSc, incomplete SLE,
incomplete pSS, UCTD, and “other”) was 84% and 30%,
respectively, on nailfold capillaroscopy only. For nailfold
capillary microscopy and CTD serology combined it was
92% and 41%, respectively.
    Hence, we may accept that performing capillaroscopy in a
CTD population may be a supportive aid, concerning
CTD-related lung involvement. More specifically, the absence
of an SSc pattern in combination with the absence of a CTD
antibody may suggest that no lung functional aberrances are
imminent. Additionally, the presence of an SSc pattern may
indicate possible lung involvement. Nevertheless, the PPV of
capillaroscopy alone or combined with a CTD antibody is low
(< 50%), far below what is desirable for a biomarker.
    One obvious limitation of this study is that even though it
was executed in a tertiary center, there is a relatively high
percentage of missing data. Accordingly, echocardiography
and HRCT had not been routinely performed. Hence, ideally,
rather than focusing on capillaroscopy and CTD antibodies
to screen for lung involvement, we may need to screen all
our patients with CTD for lung involvement according to
clinical practice guidelines and expert consensus. Only in this
way would we have all data relevant to lung involvement,
allowing the correct holistic management for our patients. We
would have multivariate-based algorithms that have sufficient
performance characteristics in the prediction of lung
involvement. Another limitation of this study is that it
contained no patients with a “late” scleroderma pattern,

which has been associated with lung involvement in other
published literature13,18. In addition, some findings con-
cerning capillaroscopic characteristics and lung involvement
(e.g., giants, number of capillaries) contrast with the existing
literature18,19. Hence, we also suggest care in drawing any
conclusions concerning what capillaroscopic characteristics
within the SSc patterns are associated with lung involvement
until systematic reviews on lung involvement and capil-
laroscopy have been published, with standard interpretation
of capillaroscopic characteristics. For now, it is safe to say
that the SSc pattern is associated with lung involvement. Of
note concerning standardization of interpretation of capillaro-
scopic characteristics, the European League against
Rheumatism Study Group on Microcirculation in Rheumatic
Diseases, founded in 2014, has published definitions for standard
evaluation of capillaroscopic characteristics20,21,22 that may be
applied in several rheumatic diseases (www.eular.org/inves-
tigative_rheumatology_study_groups.cfm).
    Van Roon, et al had the ambitious aim of assessing capil-
laroscopy as “proxy” for lung involvement in CTD17. The
results of their study show that there are signals that both SSc
pattern and CTD antibodies are supportive aids in managing
patients with CTD. Further efforts from the clinical and scien-
tific community are needed to adhere to good clinical practice
guidelines (when existent) in the management of lung
involvement in CTD and to collect all relevant data, to
produce high-performance algorithms in the early detection
of lung involvement in CTD. Capillaroscopy might be incor-
porated in the development of such algorithms.
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