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Pesiome

Llenb — n3yyeHvie nokasaresiei pUrngHoCT1 COCYANCTON CTEHKM U CYOKIMHUYECKOro aTepock/eposa y NaLMeHToB C akcua/lbHbIMU CMIOHAWI0apTpU-
TaMu (akcCnA) 6e3 KAMHWUYECKU MaHUGECTHOM KapAVOBaCKYIAPHO MaToONOMMK B 3aBUCUMOCTH OT Ha/MYMs aHeMun. MaTepuan u MeToabl. Bkato-
yeHbl 102 naumeHTa c akcCnA, Bospact — 37,7+9,8 net, AnnTenbHocTb akcCnA — 13,5+8,7 sieT, 66 (64,7%) My»uuH. PaccumTaHbl nHgekcel BASDAI,
ASDAS-CPB, nccnefoBaHbl reMorpamMma, CKopocTb oceaanus sputpountos (CO3), yposeHb C-peakTusHoro 6enka (CPB). ViccnepgosaHue napame-
TPOB apTepuasbHOM PUrMAHOCTY MPOBOAUAN MeToAaMu ocuuanorpadum u potonaeTnsmorpadum, oLeHKa TO/LLMHbBI KOMM/IEKCa UHTMMa-Meamna
(TKMM) ocywiectensiim B xo4e y/bTPasByKOBOrO UCCEA0BAHWA B B-pexuMe COrnacHoO CTaHAapTHbIM NPOTOKoNaM. PesynbTaTsl. B xoge aHanmsa
CBOWCTB NY/IbCOBOW BOJIHbI CTaTUCTUYECKM 3HAUMMBIX Pa3/IMuMiA MOKasaTenen pUrMgHOCTU COCYANCTON CTEHKM Yy naumeHToB akcCnA ¢ HaaMumem
1 6€3 aHeMUYECKOro CUHAPOMA He O6HapYXeHO. Y NaLMEHTOB C aHEMMEN CKOPOCTb PacnpOCTPaHeHUs My/IbCOBOM BO/HbI B aopTe (PWVao) coctasuna
7,4+1,5 m/c, nHaekc ayrmenTaumm B aopte (Aix-ao) — 19,1£13,7%, uHgekc wectkocTu (SI) — 8,2+1,7 M/c, y naymeHTos 6e3 aHemun — 7,4+1,4 m/c,
17,3+10,6% v 8,8+2,0 M/c, cooTBeTcTBEHHO (p >0,05 a/1a BCex). CpegHue 3Hauyenna TKMM y nauueHToB ¢ aHemueit coctasuam 0,70+0,13 cmM, y na-
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umeHToB 6e3 aHemun — 0,73+0,16 (p >0,05). Mo pesynbTaTaM KOPPENALMOHHOIO aHasM3a yCTaHOB/IEHbl B3aUMOCBA3N Mexay Aix-ao, PWVao, SI,
TKWM v Bo3pacTom naumeHTos (r=0,488, r=0,516, r=0,289, r=0,461, cooTBeTCTBEHHO, p <0,05), B3anMocBA3M Mexay Aix-ao, PWVao v KAMHUYeCKuM
MHAEKCOM aKTuBHOCTM BASDAI (r=0,243, r=0,253, cooTBeTcTBeHHO, p <0,05). BbisiB/ieHbl B3aMMocBa3mn Mexay PWVao u Aix-ao (r=0,442, p <0,001),
SI (r=0,273, p=0,011) n TKUM (r=0,236, p=0,034). 3akntoueHue. B xoae HaCTOALErO UCCIEA0BAHUSA He MOATBEPKAEHO OTPULATE/IbHOE BAMAHME
aHeMUW Ha MoKasaTesIn PUrMAHOCTU COCYANCTON cTeHKkM u TKUM y naumeHToB ¢ akcCnA. MNonaraeM, 4To 3TO CBA3AHO C NOTEHLMa/bHLIM NPOTEK-
TUBHBIM 3 EKTOM aHeMUM, 06YCNOB/IEHHBIM O6LLEN3BECTHBIMU NAaTOGU3NONOrMYECKUMU NATTEPHAMU — CHUMKEHNEM BA3KOCTU KPOBU U MHAYKLMEN
CUHTe3a oKcuga asoTa. TpebyeTca ganbHellee U3yyeHne B3aMMOCBA3eN MeX Ay YPOBHEM reMor/061Ha 1 MapkepaMmu SHA0TE/IMaIbHOM AUCPYHKLUN
y nauneHTOoB C BOCMainTe/ibHbIMU 3a60l]eBaHVIiIMI/I MO3BOHOYHUKA.

KnroueBbie cn10Ba: aHemus, 2eM02106UH, amepocKAepo3, apmepuanbHas puudHOCMb, MOAUUHA KOMNAEKCa UHMUMa-MeAUa, aHKUAO3UPYIousull
CNOHOUNUM, aKCUaNbHbIl cnoHounoapmpum
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Abstract

Aim: to study parameters of arterial stiffness and subclinical atherosclerosis in patients with axial spondyloarthritis (axSpA) without clinically manifest
cardiovascular pathology depending on the presence of anemia. Material and methods. 102 patients with axSpA (mean age — 37.7+9.8 years, axSpA
duration — 13.5+8.7 years, 66 (64.7%) men) were included. The BASDAI index and C-reactive protein (CRP)-based ASDAS score were measured, the
hemogram, the erythrocyte sedimentation rate (ESR), and the level of CRP were studied. Parameters of arterial stiffness were studied by oscillography
and photoplethysmography, intima-media thickness (IMT) was evaluated by B-mode ultrasound according to standard protocols. Results. During
analysis of pulse wave properties, no statistically significant differences in parameters of vascular wall stiffness were found in axSpA patients with and
without anemia. Aortic pulse wave velocity (PWVao) in patients with anemia was 7.4%1.5 m/sec, aortic augmentation index (Aix-ao) was 19.1+13.7%,
stiffness index (SI) was 8.2+1.7 m/sec; in patients without anemia — 7.4+1.4 m/sec, 17.3+10.6% and 8.8+2.0 m/sec, respectively (p >0.05 for all). IMT
in patients with anemia was 0.70+0.13 cm, in patients without anemia — 0.73+0.16 cm (p >0.05). Correlation analysis was performed and significant
correlations were noted between Aix-ao, PWVao, SI, IMT and age (r=0.488, r=0.516, r=0.289, r=0.461, respectively, p <0.05); Aix-ao, PWVao and
the BASDAI index (r=0.243, r=0.253, respectively, p <0.05). Significant correlations between PWVao and Aix-ao (r=0.442, p <0.001), SI (r=0.273,
p=0.011) and IMT (r=0.236, p=0.034) were found. Conclusion. The present study did not confirm the negative effect of anemia on vascular wall
stiffness parameters and IMT in patients with axSpA. We consider that potential protective effect of anemia, due to well-known pathophysiological
patterns — a decrease in blood viscosity and the induction of nitric oxide synthesis, plays an important role. Further studies are required to assess
relationship between hemoglobin levels and markers of endothelial dysfunction in patients with axSpA.
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Aix-ao — aortic augmentation index, axSpA — axial spondyloarthritis, CRP — C-reactive protein, ESR — erythrocyte sedimentation rate, IMCT- intima-
media complex thickness, PWVao — pulse wave velocity of the aorta, SI — stiffness index

Introduction (psoriasis), intestines (Crohn’s disease, ulcerative coli-

Axial spondyloarthritis (axSpA) is a group of chronic  tis), eyes (uveitis), heart and aorta [1]. The development
autoimmune diseases with predominant damage to the  of a chronic autoinflammatory status is considered the
axial skeleton (spine and/or sacroiliac joints), the pos-  main predictor of the early development and progres-
sible involvement of peripheral joints, enthesis, skin  sion of cardiovascular diseases in patients with axSpA.
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The risk of cardiovascular diseases in cases of axSpA
is 1.3-1.5 times higher than in the general population,
while mortality due to unfavorable cardiovascular events
is 20-40% higher than in the general population [2-4].

Anemia is a common comorbid disease in patients
with axSpA [5-7]. Persistent systemic inflammation
underlying the impairment of iron metabolism and
dysfunction of erythropoiesis is also a leading cause
of endothelial dysfunction, increased arterial stiffness,
early development and progression of atherosclerotic
lesions of the vascular wall [8].

A number of studies [9-11] describe increased arte-
rial stiffness in patients with axSpA compared with
healthy individuals. The effect of anemia on the pro-
cesses of vascular wall remodeling and arterial stiffness
parameters is generally understudied, and there are
currently no data on the correlation between anemia
and damage to arterial vessels in patients with axSpA.
In this regard, it is of practical interest to study the
parameters indicating changes in the rigidity of the
arterial wall in patients with axSpA with and without
anemia.

The study objective was to investigate the parameters
of vascular wall rigidity and subclinical atherosclerosis
in patients with axSpA without clinically manifesting
cardiovascular disease, depending on the presence of
anemia.

Materials and methods

The study included 102 patients with axSpA (age —
37.749.8 years, duration of axSpA — 13.5%8.7 years,
66 (64.7%) male subjects) who were hospitalized at the
Regional Clinical Hospital (Saratov) in 2017-2020. Inclu-
sion criteria were the following: compliance with axSpA
criteria of the Assessment of Spondyloarthritis Inter-
national Society, 2009 [12], age 18, signed informed
consent to participate in the study. The study did not
include patients with coronary heart disease (exertional
angina, previous myocardial infarction, chronic heart
failure), uncontrolled arterial hypertension, athero-
sclerotic plaques according to duplex examination of
carotid arteries, chronic kidney disease of stages 3-5,
liver failure, viral hepatitis, HIV infection, tuberculosis,
chronic diseases in acute phase (peptic ulcer, cholecysti-
tis), cancer and lymphoproliferative diseases, and preg-
nant women.

Standard parameters of CBC and blood biochemical
assay, concentration of C-reactive protein (CRP), and
erythrocyte sedimentation rate (ESR) were determined.
Estimated glomerular filtration rate (eGFR) was defined
using the CKD-EPI formula (Chronic Kidney Desease
Epidemiology Collaboration, 2009) [13]. BASDAI (the

Bath Ankylosing Spondylitis Disease Activity Index) and
ASDAS (the Ankylosing Spondylitis Disease Activity
Score) indices using CRP were calculated to determine
the activity of axSpA.

Clinical features of the examined patients are pre-
sented in Table 1. Patients were comparable in age and
disease duration. However, the percentage of female
patients and the number of patients positive for HLA-
B27 were higher among patients with axSpA and anemia.
Patients with anemia more often received therapy with
synthetic and/or biological disease-modifying drugs
in comparison with patients without it. The percentage
of patients receiving non-steroidal anti-inflammatory
drugs and systemic glucocorticoids demonstrated no
statistically significant difference.

Table 1. The main clinical and demographic parameters
and characteristics of drug treatment in patients with
axSpA included in the study

All patients with axSpA
(n=102)
Parameter ‘:’1::1:;: Wl(t: ill;ezr)nia p
N(II;SS (;)n Mi(S‘yD /n
*%) i

Age, years 37,0+9,6 38,5+10,0 0,454
Men 40 (80) 26 (50) 0,002*
Duration of axSpA, years 14,0£8,2 12,949,2 0,521
HLA-B27 positivity 19 (38) 32 (62) 0,04*
Smokers 16 (32) 18 (35) 0,468
BMI, kg/m? 24,8+6,4 24,8+4,9 0,97
Obesity 10 (20) 8 (15) 0,774
Total cholesterol, mmol/L 4,8+1,0 4,8+0,9 0,843
eGFR, ml/min/1.73 m? 88,4+14,7 86,6+17,8 0,579
Arterial hypertension 18 (36) 14 (27) 0,323
BASDALI points 4,7%2,2 5,6+2,1 0,038*
BASDAI >4 25 (52) 38 (81) 0,003*
ASDAS-CRP, points 3,2+1,0 3,8+1,0 0,004*
‘:ggig:ggﬁ 332211/ 39 (78) 46 (88) 0,015*
Therapy of axSpA

NSAIDs 46 (92) 49 (94) 0,713
Glucocorticoids 21 (42) 31 (60) 0,075
DMARSs, including: 24 (48) 35 (67) 0,048*
Methotrexate 8 (33) 9 (26) 0,844
Sulfasalazine 6 (25) 22 (62) 0,001*
Methotrexate + sulfasalazine 2 (8) 1(3) 0,614
g/lDeﬁztI:eI:;c:te/sulfasalazme + 3(13) 2(6) 0,675
bDMARDs 5(21) 1(3) 0,109

Notes: axSpA — axial spondyloarthritis, HLA-B27 — human leukocyte antigen-B27,
BMI — body mass index, eGFR — estimated glomerular filtration rate, NSAIDs — non-
steroidal anti-inflammatory drugs, DMARs — disease-modifying antirheumatic drugs,
bDMARDs — biological disease-modifying anti-rheumatic drugs. * — p <0,05
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To assess the rigidity of the vascular wall, the oscil-
lography method was used (TensioClinic arteriograph,
Tensiomed, Hungary) with the calculation of the
aortic augmentation index (Aix-ao), brachial artery
augmentation index corrected for heart rate (Aix-br)
and pulse wave velocity of the aorta (PWVao), as well
as the photoplethysmography method (AngioScan
device, AngioScan-Electronics, Russia) with determi-
nation of the stiffness index (SI) and reflection index
(RI). Intima-media complex thickness (IMCT) of the
right and left common carotid artery was assessed by
ultrasound examination in B-mode using an Acuson
128 XP/100 device according to the standard tech-
nique [14]. Average IMCT was calculated; an increase
in TCIM of 20.9 mm was regarded as a marker of sub-
clinical atherosclerosis.

Statistical analysis was performed using SPSS 26.0 soft-
ware (IBM SPSS Statistics, USA). Checking the distribu-
tion for compliance with the normal law was carried out
using the analysis of histograms and the Kolmogorov —
Smirnov test with Lilliefors correction; the distribution
was considered normal at p> 0.05. To describe normally
distributed quantitative parameters, the mean value and
mean standard deviation (M+SD) were used; to describe
the distribution of parameters different from the normal
distribution, the median, upper and lower quartiles were
defined (Me [Q1-Q3]). To assess the difference in quan-
titative parameters in two independent groups, Student’s
t-test was used with normal distribution of data; the
Mann — Whitney test was used for distribution other
than normal. The Kruskal-Wallis test was used to com-
pare three or more groups. To assess the differences in
categorical variables, the Pearson x* test or Fisher’s exact
test was used. The correlation of two normally distributed
quantitative parameters was studied using the Pearson
method; for distribution other than normal, Spearman’s

method was used. Differences were considered statisti-
cally significant at p <0.05.

This study was approved by the Ethics Committee of
the V.I. Razumovsky Saratov State Medical University of
the Ministry of Health of Russia.

Results

Decreased hemoglobin level in patients with anemia
corresponded to mild anemia in 49 (94%) cases, and to
moderate anemia in 3 (6%) cases. Anemia of chronic
disease (ACD) was revealed in 15 (29%) patients; 29
(56%) had a combination of ACD and iron deficiency
anemia (IDA); in 8 (15%) patients, isolated IDA was
observed. Laboratory and clinical activity of systemic
inflammation, according to the obtained values of
CRP, ESR, BASDAI and ASDAS-CRP indices, was sta-
tistically significantly higher in patients with anemia
(Tables 1, 2).

During the analysis of pulse wave properties, no sig-
nificant differences in vascular wall stiffness indices in
axSpA patients with and without anemia were found
(Table 3). PWVao values above 10 m/s were registered
in 3 (6%) patients without anemia and in 2 (4%) patients
with anemia (p=0.675). Mean SI values in patients with
normal and reduced hemoglobin exceeded the reference
range, while the percentage of patients with increased SI
>8 m/s among axSpA patients with and without anemia
was 56% and 60%, respectively (p=0.714) An increase
in IMCT?of 0.9 mm was observed in 8 (16%) patients
with axSpA without anemia and in 4 (8%) patients with
anemia (p=0.312).

According to the results of correlation analysis, sta-
tistically significant correlations were obtained between
Aix-a0, PWVao, SI, IMCT and the age of patients, between
Aix-ao, PWVao and BASDAI clinical activity index.

Table 2. The main hematological parameters and traditional markers of inflammation in patients with axSpA included

in the study

All patients with axSpA (n=102)

Parameter Without anemia With anemia P
(n=50) (n=52)
M=SD / Me [Q1-Q3] M=SD / Me [Q1-Q3]
Red blood cells, 10'?/L 4,7+0,3 4,2+0,5 <0,001*
Hemoglobin, g/L 138 [134-149] 116 [107-120] <0,001*
Hematocrit, % 42,0+3,6 34,9+2,5 <0,001*
Mean corpuscular volume (MCV), fL 89 [87-95] 84 [78-89] <0,001*
Mean cellular haemoglobin content (MCH), pg 30,5 [29,1-31,9] 27,5 [25,2-30,1] <0,001*
Red cell distribution width (RDW), % 13,5 [12,6-14,2] 15,1 [13,6-17,2] <0,001*
Platelets, 10°/L 249 [218-301] 297 [250-371] 0,001*
ESR, mm/h 10 [6-15] 17 [12-28] <0,001*
CRP, mg/L 9,5 [3,8-15,3] 16,9 [6,7-37,7] 0,003*

Notes: ESR — erythrocyte sedimentation rate, CRP — C-reactive protein. * — p <0,05

287



288

ORIGINAL ARTICLE

The Russian Archives of Internal Medicine ® Ne 4 e 2021

Table 3. The main indicators of arterial stiffness and IMT in patients with axSpA with and without anemic syndrome

All patients with axSpA (n=102)

Parameter Without anemia With anemia P
(n=50) (n=52)
M+SD M+SD
Oscillography
SBP, mm Hg 130,3£16,0 129,1+19,2 0,729
DBP, mm Hg 75,4+12,2 75,0+14,1 0,896
MAP mm Hg 93,7£13,0 93,1£15,4 0,837
PP, mm Hg 54,9+8,3 54,0+9,3 0,608
HR, beat/min 72,1£10,7 73,4+11,3 0,564
SBPao, mm Hg 122,8+19,9 119,9+20,5 0,471
17,3+10,6 19,1+13,7 0,455
Aix-br, % -40,2+20,9 -36,6+27,1 0,455
PWVao, m/sec 7,4+1,4 7,4%1,5 0,99
Photoplethysmography
ST, m/sec 8,8+2,0 8,2%1,7 0,183
RL % 60,6£15,0 54,3+16,7 0,069
Carotid ultrasound
IMT, cm 0,73+0,16 0,70+0,13 0,421

Notes: SBP — systolic blood pressure, DBP — diastolic blood pressure, MAP — mean arterial pressure, PP — pulse pressure; HR — heart rate, SBPao — central systolic blood pressure,
Aix-ao — aortic augmentation index, Aix-br — HR-corrected brachial augmentation index, PW Vao — aortic pulse wave velocity, SI — stiffness index, RI — reflection index, IMT —

intima-media thickness

Table 4. Relationships between Aix-ao, PWVao, SI, TCIM and traditional cardiovascular risk factors, axSpA activity

indices and laboratory parameters

Aix-ao PWVao SI IMT
Parameter

r | P r P r p r | P
Age 0,488 <0,001* 0,516 <0,001* 0,289 0,007* 0,461 <0,001*
axSpA duration 0,199 0,045* 0,156 0,116 0,336 0,002* 0,167 0,135
SBP 0,032 0,752 0,355 <0,001* 0,192 0,077 0,219 0,05
DBP 0,305 0,002* 0,434 <0,001* 0,318 0,003* 0,211 0,059
BASDAI 0,243 0,018* 0,253 0,013* 0,003 0,981 0,179 0,117
ASDAS-CRP 0,075 0,467 0,131 0,204 0,074 0,51 0,069 0,548
Hemoglobin -0,131 0,189 0,024 0,815 0,095 0,386 0,158 0,159
Hematocrit -0,083 0,437 0,17 0,111 0,125 0,289 0,125 0,3
ESR 0,034 0,736 0,129 0,197 0,026 0,811 -0,199 0,077
CRP -0,022 0,834 0,131 0,201 0,103 0,358 -0,106 0,36

Notes: Aix-ao — aortic augmentation index, PW Vao — aortic pulse wave velocity, SI — stiffness index, IMT — intima-media thickness, SBP — systolic blood pressure, DBP — diastolic

blood pressure, ESR — erythrocyte sedimentation rate, CRP — C-reactive protein. * — p <0,05

No correlations between the parameters of vascular wall
stiffness, IMCT and conventional laboratory markers of
inflammation, and hemoglobin level were established
(Table 4). Correlations were found between PWVao and
Aix-ao (r=0.442, p <0.001), SI (r=0.273, p=0.011) and
IMCT (r=0.236, p=0.034).

Discussion

As far as we know, this study is the first one to attempt
to assess the correlation between hemoglobin level and
vascular wall stiffness, subclinical atherosclerosis in

patients with axSpA. The determination of IMCT and
arterial stiffness parameters (their increased values are
associated with the subsequent development of adverse
cardiovascular events) is an important tool for stratifi-
cation of cardiovascular risk and selection of adequate
disease-modifying drugs in patients with axSpA. Data
accumulated to date clearly demonstrate the high inci-
dence of subclinical atherosclerosis among patients with
axSpA. According to the meta-analysis performed by
Yuan Y. et al. [15], IMCT in patients with ankylosing
spondylitis (AS) was statistically significantly higher
than in healthy controls (standardized mean difference
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[95% confidence interval (CI)] = 0.725 [0.443-1.008],
p <0.001). According to a systematic review and meta-
analysis performed by Bai R. et al.[11] with a total of
2,882 subjects (1,535 patients with AS and 1,347 healthy
individuals), a statistically significant increase in
PWVao was revealed in patients with AS compared to
the control group (weighted average difference [95%
CI] = 0.910 [0.464-1.356], p <0.001). IMCT values and
vascular wall stiffness parameters obtained during our
study in patients with axSpA are consistent with litera-
ture data.

However, the objective of this study was to assess
the possible correlation between hemoglobin level and
the presence of subclinical atherosclerosis in patients
with axSpA. At the moment, the role of anemia in the
processes of vascular wall remodeling remains a sub-
ject of discussion, and study results are sometimes
contradictory. On the one hand, it is known that IDA
and ACD are associated with the development of oxida-
tive stress [16], and persistent systemic inflammation
makes an independent contribution to the dysfunction
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of antioxidant systems with underlying overproduc-
tion of reactive oxygen species [17]. The combined
effect of these factors leads to impaired endothelial
function, which is a key pathological pattern underly-
ing the development of atherosclerosis [18]. In a study
performed by Schwarz C. et al,, a negative correla-
tion was demonstrated between hemoglobin level and
PWVao (r=-0.31, p=0.01) in patients on hemodialysis
[19]. At the same time, H. Hsu et al. [20] reported a
positive correlation between hemoglobin concentration
and arterial stiffness in dialysis patients, while hemo-
globin levels >109 g/l were significantly associated with
increased PWVao >10 m/s. A survey of 807 male sub-
jects with and without cardiovascular diseases by Kishi-
moto S. et al. [21] showed that both a decrease and an
increase in hemoglobin, hematocrit and the number of
RBC were associated with impaired endothelial func-
tion, increased brachial-ankle pulse wave velocity
(baPWV ) and IMCT of brachial artery. According to
Kishimoto S. et al., hematocrit 42.0-49.4%, hemoglo-
bin 147-168 g/l and RBC 4.82-5.24x10°/ul are optimal

p=0,672
15,00
12,50
77}
10,00
7.50
500
WHHE WHHEI ¢ ¥ | y 4 C
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6) Fpynnbi NauweHToB ¢ akcCnA | Groups of
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Figure 1. Comparison of arterial stiffness parameters and
IMT in patients with axSpA with and without anemia,
depending on gender

a) Comparison of PWVao in patient subgroups

6) Comparison of SI in patient subgroups

8) Comparison of IMT in patient subgroups

Notes: PW Vao — aortic pulse wave velocity (m/sec), SI — stiffness index (m/sec),
IMT — intima-media thickness (cm)
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target levels for adequate endothelial function and state
of vascular wall. A population-based Gutenberg Health
Study (GHS) [22] with a total of 13,724 subjects dem-
onstrated an independent association of higher hema-
tocrit values with increased SI in patients of both gen-
ders; in men, hematocrit was an independent predictor
of increased SI, even in the absence of cardiovascular
factors. A large Chinese study by Sun P. et al. dem-
onstrated similar results [23]: there was a significant
increase in baPWV and Aix-br with increased concen-
tration of hemoglobin and number of RBC. A group
of Japanese researchers [24] obtained data that indi-
cate the potentially protective role of a small decrease
in hemoglobin levels — in female patients with mild
anemia, baPWYV values were lower than in females with
normal and increased hemoglobin levels.

Interestingly, despite the significantly higher inflam-
matory activity of axSpA in patients with anemia
(Tables 1, 2), this study did not reveal significant dif-
ferences between the studied markers of vascular wall
remodeling in comparison with patients without anemia.
The negative effect of highly active systemic inflamma-
tion registered in patients with anemia was probably
partially offset by the relative improvement in blood
rheological properties due to decreased blood viscos-
ity, as well as increased nitric oxide production induced
by hypoxia [25]. Of course, further study of mark-
ers of endothelial dysfunction in patients with axSpA
and anemia is necessary to determine correlation with
parameters of arterial stiffness and subclinical athero-
sclerosis. It is also worth noting that the percentage of
female patients in our study among patients with anemia
was higher compared to patients without anemia, 50%
and 20%, respectively (p=0.002). However, during the
analysis of subgroups by gender, no significant differ-
ences between the parameters of arterial stiffness and
IMCT in men and women depending on the presence of
anemia were found (Fig. 1).

Conclusion

This study could not confirm a correlation between
anemia and vascular wall stiffness, IMCT in patients
with axSpA. It is possible that the decrease in hemoglo-
bin did not lead to a further increase in the rigidity of
the vascular wall due to the potential protective effect of
anemia via well-known pathophysiological patterns —
decreased blood viscosity and induction of nitric oxide
synthesis, which is an endogenous vasodilator and has
a strong antiatherogenic effect. Further study of the
correlation between hemoglobin levels and markers of
endothelial dysfunction in patients with inflammatory
diseases of the spine is required.
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