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NMAOGOIENEIA

o ivwaon Tou OEPUATOC Kal TWY ECWTEPIKWY 0PYAVWY

** BAABN ToU £vdoBnAiou TTOU 0dNYEi O€ PIKPOAYYEIOTTABEI




2 KAHPOAEPMA KAI
MAKPOAITEIONAOGEIA (1)
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Retrospective study
Danish registries

N =2778

N= 1:5 age- and
sex-matched

ntrol

2 KAHPOAEPMA KAI
MAKPOAITEIONAOGEIA (2)

Hypertension, prevalent
Hypertension, incident
Atrial fibnilation, prevalent
Atrial fibrillation, incident
Heart falure, prevalent
Heart failure, incident

Myocardal infarction, prevalent
Myocardial infarction. incident

Ischemic stroke, prevalent
Ischemic stroke, incident

Aortic aneurism, prevalent
Aortic aneursm, incident

Aortic dissection, prevalent
Aortic dissection, incident

Aortic stenosis, prevalent
Aortic stenosis, incident

Aortic regurgitation, prevalent
Aortic regurgitation, incident
Mitral stenosis, prevalent
Mitral stenosis, incident

Mitral regurgitation, prevalent
Mitral regurgtation. incident

Conduction block, prevalent
Conduction blodk, incident

Pacemaker, prevalent
Pacemaker, incident

Pulmenary hypertensicn, prevalent
Pulmonary hypertension, incident

Pericarditis, prevalent

Percarditis, incident

Venous thromboembolism, prevalent
Venous thromboembelsm, incident

Penpheral vascular disease™, prevalent
Peripheral vascular disease®, incident

Systemic sclerosis lower risk

T T T T
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Systemic sclerosis higher risk
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2 KAHPOAEPMA KAI
MAKPOAITEIONAOGEIA (3)

Author Population Parameter assessed Parameter value P
Domsic et al. [104] 1585¢/15 conL CIMT 0704069 (mm) 0.92
Schiopu et al. [53] 46 f S5c/46 cont. CIMT 0.59/0.56 (mm) 0.07
Plagues 45.6/19.5 (%) 0.01
Piccione et al. [50] 22 55¢/20 cont. CIMT |- 1/1.0 (mm) NS
PWY 6.5/5.2 (m/s) 0.003
Liu et al. [51] 25 55¢/25 cont. CIMT 0.466/0.447 (mm) NS
PWY T.96.9 (m/s) <(1.05
Hettema et al. [48] 49 55¢/32 cont. CIMT p = 0067 0.067
Turiel et al. [105] 20 55¢/20 cont. CIMT 069055 (mm) 0.0006
WY T.8/6.3 (m/sec) 0.03
Tsifetaki et al. [47) 66 S5c/51 cont. CIMT 0.77/0.59 (mm) <(1.0001
Bartoli et al. [43] 53 55¢/53 conL. CIMT 0.85.68 (mm) <03
Kaloudi et al. [45] 6655c/20cont. CIMT 0.SK0.69 (mm) <(1.01
Sherer et al. [42] 44 55¢/32 cont. CIMT 43 %28 % > 0.9 mm 0.026
Bartoli et al. [44] 35 Ssc/20 conL CIMT 0.930.77 (mm) 0.005

Ho et al. [52] 54 58c/43 conl. Carotid disease 6435 (%) 0.007

CIMT carotid inima media thickness, PWV pulse wave velocity, 55¢ systemic sclerosis, cont. controls, N
not significant




2KOMNOz

AlEpEUvNON TNC GUOXETIONS THS UIKOO-AYYEIQKNC
Kal TNC UAKPO-AYYEIAKNC VOOOU O€ QOBEVEIC UE
ouaTnUATIKN OKAnpuvan




MEOOAOAOI'|A

o TIANBUoUOC ueAéTNC
— AO0DBEVEIC PNE TEKUNPIWMPEVN 22K TTOU ETTIOKETITOVTAI TO IATPEIO

okAnpodéppatog TG A’ MNMaBoAoyikng Tou ITTmrokparteiou Noookopgiou
@eocoalovikng

o Kpirnpia évraéng
— Aldyvwon 22K ouu@wva Je Ta KpITApIa Tou Apepikavikou KoAAgyiou
PeupatoAoyiag

o KpITripia arrokAgiouou
— loTopIkO oTE@AVIAIag VOOOU (QyYEIOYPAPIKA TEKUNPIWHEVNG)
— [lponynBeica ayyeloXEIPOUPYIKN ETTEURACN OTIC KAPWTIOEC



MEOOAOAOI'|A

Karaypaen

- OnMOYpPaQIKWY OToIXEiwV (PUAO, nAIKia, KTA)

- £€10¢ dlIAyvwaong Kai N dIapKEIa TNG VOOOU

- TUTTOG TNG VOOOU (TTEPIOPICHEVN — DIAXUTN 22K)

- TpéExouca aAAd kal TTponynBeica PapUaKEUTIKA aywyn

- KAAOOIKWYV TTapAyOvVTWwY Kapdlayyeliakou KivOouvou (KATTVIOMNA, UTTEPTaON,
TTAXUOOpPKia, oakyxapwdng diaBnATng, KTA)

- EPYACTNPIOKWY QINATOAOYIKWY TTAPAPETPWY (BlOXNMIKOI OEIKTEC KAl AVOTOAOYIKOI)



MEOOAOAOI'IA

Ekriunon uakpoayyesiomrabsiag

- Métpnon cIMT

- Mértpnon Alx kai PVYW

- Métpnon kevTtpikn¢ aptnplakng tTieons (Central Blood Pressure, CBP)

Ekriunon uikpoayyesiomradsia




EKTIMHZH MAKPOAITEIONAGEIAZ
Carotid intima-media thickness (cIMT)

*  a0@aAn, euaiocbnTn Kal EUKOAA avaTTAPALIUN ATTEIKOVIOTIKY HEBODOC EKTINONG TOU
Kapodlayyelakou KIvOUvou

e TTOOOTIKN EKTINNON AONPWUATIKAG ETTIBAPUVONG TWV AYYEIWV
* peyaAutepo mmaxos IMT o€ aoBeveig pe eykareaoTnuévn KapdiayyEIQKr VOOO
* KA&Be au¢non katd 0,1mm avTioToIXEi o€ augnuévo Kivouvo avarmtugng Ml kata 10-15%
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EKTIMHZH MAKPOAITEIOMNAOGEIAZ
Central Augmentation Index (Alx)

Exk@pddlel To TTOOOO0TO TTPOCAUENONG OTNV KEVTPIKA TTiECN TTOU OEXETAI N AOPTH KATA TO TEAOG
TNG OUOTOANG €CAITIOG TOU QVOKAWMEVOU KUPATOG ATTO TNV TTEPIPEPEIA

MeyeBuveTal AOyw TNG TTEPIPEPIKAG APTNPIAKAS OKANpiag

YtroAoyicetal atrd tov TUTTO (AP / PP) * 100% , 110U AP n aug¢non trieong 1Tou TTPOKAAEITal
a1rd TO AVAKAWMEVO KUPa Kal PP n TTieon opuyuou oTnv aopTh

YWnA£EC TIHEC TOU AlX oxeTiCovTal HE augnPEVO KapdIayyeEIOKO KivOuvo

B. Arterial Stifiness

A. Normal aortic pulse waveform ;
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AgikTeg ApTNPIOKNG 2ZKANnpiag (2)
Pulse wave velocity (PWV)

AUECOC OEIKTNG TWV EAATTIKWV 1010TNTWV
TNG A0PTNC, KAl OUVETTWCE, Tou BaBuou
TWV apPTNPIOOKANPUVTIKWYV dlaTapayxwVv
mg

n UEYAAn TaxurnTa rTou oQUYMIKOU
Kouarog ekppadlel Tn OKARpuvaon Twv

ICG




TPIXOEIAO2KOINH2H




FAST TRACK AAITOPIOMOZ

Apical diameter

N shapes

Category 1 Category 2
) ) Non-scleroderma pattern Scleroderma Pattern
Capillaroscopic
characteristics Non-Specific Abnormalities
Normal | if any of the capillaroscopic characteristics is abnormal, Early Active Late
alone or in any combination, as highlighted in yellow
DenSi ty ( /mm) 2 7 l Z 7 Lower(ic-igensity Further lo(vgr)ed density
Dimension (um)* Normal 20-50 > 50 (gant) | > 50 (iann -
Abnormal morphology** - + - + ++
Haemorrhages - +/- +/- -
T
*Dimension **Morphology

Normal shapes

Non-specific variations

ﬁ S

< Abnormal shapes >

XOORRY

§

Stereotype hairpin

OR

Tortuous Crossing

\

[
[

Some notes, considering scleroderma patterns:

i

ii.

iii.

v

The early pattern NEVER presents with lowered density (cut-
off > 7 capillaries /mm).

The active and late patterns ALWAYS present with lowered
density (< 7 capillaries /mm); however, the cut-offs are not
absolute.

In the active pattern, the loss of capillaries is combined with
giant capillaries;

In the late pattern, the loss of capillaries is combined with
abnormal shapes.

. In the late pattern, giant capillaries are NEVER found

i




MPOTYINA 2KAHPOAEPMATIKQN

BAABQN

a) “Early” scleroderma pattern

b) “Active” scleroderma pattern

|

¢) “Late” scleroderma pattern

Capillaroscopic characteristics:

Density: 8 capillaries in 1 linear mm ().
Dimension:  presence  of  giants
(homogeneous enlargement of all three
limbs of the capillary with the diameter >
50 um, ¥).

Morphology: hairpin shaped capillaries.
Haemorrhages: present (A).

Capillaroscopic characteristics:

Density: 3 capillaries in 1 linear mm ().
Dimension: presence of a giant (homogeneous
enlargement of all three limbs of the capillary
with the diameter > 50 um, {).

Morphology: hairpin shaped capillaries and
presence of an abnormally shaped capillary ($).
Haemorrhages: absent.

Capillaroscopic characteristics:

Density: 1 capillary in 1 linear mm ().
Dimension: not measured because of
presence of abnormal shape.
Morphology: presence of an abnormally
shaped capillary ($).

Haemorrhages: absent.




MPQTEYONTA AINOTEAEZMATA

METABAHTH AZOENEIZ (N=37)
v “vemowm | scweosePwamiortior ||

BPAAY: ENEPFOz NPOXQPHMENOZ
Hhikia (€1n) 55.2+12.9 CIMT right (mm) 0.76 0.69 0.76 p =0.466
ACTEREE VEER (1T s =22 CIMT left (mm) 0.67 0.69 0.80 p=0.165
MNeplopiopévo ZkANPGdEpUQ m CSBP (mmHg) 119 122 122 b =0.937
AIGUTO ZKANPOdEPUO - CDBP (mmHg) 75 82 75 p=0.337
AaKTUAIKG ‘EAKN 12 (32.4%) Px((:)ls) 2;'35 3:'91 3::
Kpartivivn (mg/dL) 0.79%0.25
TKE (mm/h) 22.6+18
ANA + 29 19 r
Anti-Scl-70 + 13 (35.1%) i
ACA + 6 (16.2) - p=0.02 S

OAIkA xoAnoTtepdAn (mg/dL) 195141

IMveupovikn ivwo

g
3

Mveupovikn YTrépTaon 8 (21.6%)
POTUTTA OKANPOOEPUATOG

Augmentation Index, %
1
g

B8
3

B LYaYala Q704 9
- evePYOG 10 (27.0%) .
- TIPOXWPNUEVOG 16 (43.2%)
CSURI 4.2 [0.63, 34.6] e NVC patar T
CIMT 6£§|(’] (mm) 074io 14 L I:ZLX:;J?IT:»:—\ ndex in patients with different nailfold video-capillaroscopy (NVC) patterns. Data are given as Sth, 10th, 50th (median), 90th,

D\A/\/ (m/coar) 79714 Q 19 K1



MPQTEYONTA AMNOTEAEZMATA
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AEYTEPEYONTA ANOTEAEZMATA

Title
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AHMOZIEYZEIZ

Soulaidopoulos et al. Arthritis Research & Therapy (2019) 21:253
https://doi.org/10.1186/513075-019-2051-3 Arthntls Research & Therapy

RESEARCH ARTICLE Open Access

Arterial stiffness correlates with progressive lfg-“’;l
nailfold capillary microscopic changes in
systemic sclerosis: results from a cross-

sectional study

Stergios Soulaidopoulos‘, Eleni Pagkopoulou', Niki Katsiki’, Eva Triantafyllidou', Asterios Karagiannisz.
Alexandros Garyfallos', George D. Kitas™* and Theodoros Dimitroulas’ @

Abstract

Background: While microangiopathy is well-documented in systemic sclerosis (55¢), a potential link between SSc
and macrovascular disease is highly debated and remains to be established. The aim of the present study is to
investigate the association between micro- and macrovascular involvement in the setting of SSc.

Methods: Consecutive, consenting SSc patients were assessed by nailfold video-capillaroscopy (NVC) to evaluate
the microcirculation. The number of capillaries per mm? and the capillaroscopic skin ulcer risk index (CSURI) were
measured, and findings were also classified into three scleroderma patterns (i.e, early, active, and late). Carotid
intima-media thickness (IMT), aortic augmentation index corrected for a heart rate of 75 beats per minute (Alx-75),
carotid-femoral pulse wave velocity (PWV), and central systolic and diastolic blood pressure were also determined
to assess macrovascular function.

Results: A total of 37 patients were studied. A significant correlation was observed between Alx and the average
number of capillaries per mm? (r=—034, p=0047) and between Alx and CSURI (r=0.35, p = 0.044). Patients with
the "early" scleroderma pattern had lower Alx values compared with “active” (205+ 114 vs 34.1 = 11.5%, p=0.02)
and “late” (20.5+ 11.4 vs 334 +838%, p =0.05) patterns. No other significant correlations were found between
macrovascular biomarkers (PWV, carotid IMT, systolic and diastolic central blood pressure) and the capillaroscopic
measurements.

Conclusions: These data suggest that arterial stiffness (as assessed by Alx-75) correlates with microvascular damage
in patients with SSc.

Keywords: Capillaroscopy, Systemic sclerosis, Microangiopathy, Arterial stiffness, Arteriosclerosis




ANOTEAE2ZMATA

Table 1. Baseline characteristics

Parameter Value
N | 64 |
|Age (years) 57.54+12.99 : ‘ ‘
Sex Table 2. Correlation analysis between micro- and macro-vascular parameters
Male, n (%) ﬂ -

o Female, n (%) 2i15f+5:3.?;37 Parameter | Capillaries/mm| Avascular Microbleeding ET;?}E:“ cagllii:rties t:-la-:::ritlranrr:s CSURI
Smoking, n (%) 18 (28.13) r 0.075 0.028 -0.066 -0.246 | -0.209 0.040 -0.085
Hypertension, n (%) 20 (31.25) IMT mean P
Pulmonary fibrosis, n (%) |23 (35.94) 0.554 0.825 0.606 0.050 | 0.097 0.752 0.502
CCB, n (%) 27 (42.19) sgp | 0002 -0.089 0.065 0.011 | -0.169 0.171 0.051
CRP (mg/d) 076 14 34 P| 0991 | o483 | o067 | 034 | 0182 | o178 | 087
Hemoglobin (g/dl) 12.75:1.14 pgp | 0.080 -0.051 0.223 0.089 | -0.092 0.011 -0.018
LEE e ) Pl 053 0.690 0.077 0482 | 0470 | 0929 0.888
PLTs 247000 [68250 ' ' ' ' : ‘ '
Uric acid (mg/dI) 4.03 [2.13] : csgp ' 0002 -0.103 0.021 0.027 | -0.094 0.165 0.080
Serum urea (mg/dl) 33 [15.88] Pl 0987 0.417 0.871 0.831 | 0.458 0.192 0.477
Serum creatinine (mg/dl) 0.80 [0.26]
Total cholesterol (mg/dL) | _194.85:42.91 cogp | 0061 -0.021 0.214 0.066 | -0.091 0.010 -0.018
%%’I!(’ceri:e? (mg/dL) 11 21 88;;*-;18; (1)] Pl 0631 0.867 0.089 0.604 | 0.476 0.935 0.888

e S rl-0.026 005 | 01431 | -0029 | -0060 | 0.142 0.105
DBP (mmHg) 76.72 [9.20] CPP - ~ : : : : :
ANA, n (%) 62 (96.88) P 0837 0.663 0.304 0.822 | 0.638 0.262 0.407
ACARD (0) % rl 02 0.233 0456 | -0056 | 0208 | -0.056 0.261
Scl70, n (%) 25 (39.01 Alx 75% = : . : = - =
IMTmean 0.63:0.12 P (Coos0) |Cooss)| o218 | os61 [Coo9s) | oss8 | (Co038)
Alx 75% (%) 30.09+11.06 r 062 0.0 ] 9 0.151 29 0112
PWW (m/sec) 7.50 [2.78] PWV L = ! Al T PRV P .
Capillaries/mm 6.0 [4.0] P 0.627 0.787 0.694 0.099 0.234 0.074 0.378
Giant capillaries/mm 1.0[1.0]
Pattern

Early, n (%) 31.3

Active, n (%)
Late, n (%)

28.1
40.6




AINOTEAEZMATA

Figure 2. Arterial stiffness correlation with nailfold capillary microscopic changes
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2YMIMNEPAZMATA

“*H BapuTtnta TnG pIKpoayyeloTTabeiag oxXeTiCeTal e TO BaBPO
aONPWHATWONG TWV PEYAAWYV ayYEIWY, EKTINWMEVNG ME TOV AlX O€
ao0eveic ue oUOTNUATIKI OKARPUVON

01 dciktec PWV, CIMT, CSBP kai CDBP d¢v oxetioTnkav ye 1a
TPIXOEIOOOKOTTIKA EUpPUaTa

“*H 1Tapoucia BeTikou anti-Scl-70 oxeTieTal PJE TTIO EKTETAUEVES

AAAOIWOEIC TNG MIKPOKUKAOPOPIAG
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