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Abstract

This study aimed to study the impact of the COVID-19 pandemic on patients living with systemic vasculitis in Kazakhstan.
A single-centre retrospective study of the medical histories of 82 patients was carried out based on the regional clinical
hospital of the city for all admissions with systemic vasculitis in the period from January 2019 to December 2021. The
following qualitative (gender, disability, concomitant diseases) and quantitative (age, disease experience, laboratory data,
etc.) variables were studied. To conduct the study, the criteria for the inclusion and exclusion of patients in the study were
determined. According to the results of the study, there is a decrease in the number of hospitalized patients with vasculitis
in the rheumatology department of the regional clinical hospital. Compared to 2019, in 2021, the number of hospitalized
patients decreased by almost half (Table 1). Out of 82 cases, the most common was Takayasu disease (nonspecific aortoarte-
ritis) (43.9%), IgA-vasculitis (Schenlein-Genoch disease) (31.71%), and they are typical mainly for females of rural origin,
who were admitted to the hospital in a comorbid state (p <0.001). 41.6% of patients have disabilities, and the majority of
patients have a II disability group. The average body mass index is 24.2; 27 patients out of the total number of patients suffer
from obesity. The most common clinical symptoms of patients with systemic vasculitis were injuries of the musculoskeletal
system (75.6%). A negative average correlation was found between the indicators of the level of ESR and haemoglobin, the
correlation coefficient is -0.535. The patients had concomitant diseases, such as diabetes mellitus, iron deficiency anaemia,
coronary heart disease, hypertension, gastrointestinal tract diseases and hepatitis. Women of reproductive age from rural
areas are often diagnosed with systemic vasculitis. A high rate of disability revealed among the patients can be explained by
two main factors, the first is that the patients consulted the doctors untimely and the second is that the medical community
are insufficiently informed about the management of autoimmune rheumatic diseases, in particular about systemic vasculitis,
which hinders timely diagnosis and treatment, respectively. Patients, included in this survey, were mostly suffering from
diseases of the musculoskeletal system, but depending on the type of vasculitis, other organs and systems may be affected.
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Introduction identify its main causes. A lot of cases are classified as idi-
opathic vasculitis as the disease could occur due to unknown
reasons. Arterial blood vessels could also suffer from vascu-
litis as well as venous blood vessels, thus affecting not only

separate organs but a system or even several systems as well.

Vasculitis is a group of diseases that can lead to various
complex disorders of different organs and systems [1]. Sys-
temic vasculitis has complicated, so it is problematic to
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Table 1 Frequency of patients with systemic vasculitis over 3 years

Year Frequency % p-value

2019 42 512 X2= 12.463%
2020 23 28.0 p=0.002
2021 17 20.7

Total 82 100.0

We could say that in the case of vasculitis, it is necessary to
study several different pathophysiological mechanisms and
a wide clinical spectrum.

But before studying this illness, it is better to consider
some classification issues. A lot of authors are talking about
the calibre of blood vessels, classifying them as small,
medium or large vessels. However, this classification does
not consider the diversity of neighbours of the same calibre,
and their specific role in several anatomical areas in response
to irritants, stress and recovery, which, in its turn, determine
the characteristics of diseases [2, 3]. Vasculitis can be clas-
sified based on various indicators, such as the size of the
affected vessels, causes, pathogenesis, and their types, as
well as clinical signs [4].

The prevalence of systemic vasculitis varies widely
depending on geographical areas and different population
groups [5]. These changes can be caused by various factors,
for example, genetic factors, which manifest themselves in
the form of gene polymorphism and changes in the envi-
ronment (various infections, chemical exposure, ultraviolet
radiation, as well as factors related to the seasons) [6-8].

The research on systemic vasculitis was carried out using
data banks of individual centres in some regions. However,
it is not enough to determine the epidemiology of such a
widespread group of diseases as vasculitis. High-quality
epidemiological studies require a long period, or they could
be conducted after analyzing much more cases, but such
approach will negatively affect the quality of research [9].

The pathogenesis of systemic vasculitis is still completely
unclear, even though a lot of research is being conducted
in this area. At the present stage, there are no uniform tests
and specific diagnostic criteria for many types of systemic
vasculitis, so vasculitis is diagnosed only by the exclusion
approach when other cases are excluded. Nevertheless, fast
and reliable diagnosis is incredibly important in these condi-
tions, as it allows to start of timely treatment and avoids the
progression of insufficiency of various organs and systems
with irreversible damage, which often leads to disability [1].

Advances in the field of medical treatment of vasculi-
tis have led to the fact that patients began to live longer,
and they have also influenced positively the prognosis of
patients' lives [10]. Although in this field, healthcare system
has achieved success in the treatment of that nosology, its
treatment remains a difficult task, taking into account the
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delicate balance between the risks of relapse of the disease
and the negative consequences of immunosuppressive ther-
apy, primarily serious infections. As a result, the expansion
of the use of targeted therapy aimed at reducing dependence
on corticosteroids and other nonspecific immunosuppres-
sants has come to the fore [11].

Regretfully, relapses of the disorder occur quite often and
chronic circulatory complications are a source of consider-
able morbidity [12].

Since the beginning of the COVID-19 pandemic, vas-
culitis-like symptoms and full-blown vasculitis syndromes
have been mainly documented in children and adolescents
cases [13]. The risk of COVID-19 infection and related com-
plications increases for patients with pre-existing diseases.
Patients with chronic rheumatological diseases and vascu-
litis are at high risk of infection due to underlying immune
disorders and the effects of glucocorticosteroids, as well as
other immunosuppressive drugs [14]. COVID-19 is a syn-
drome of SARS-CoV-2, which has the character of a multi-
organ lesion and also leads to a violation of the circulatory
system. Inflammation of endothelial cells occurs in blood
vessels and contributes to some disorders, such as tissue
hypoperfusion, damage, thrombosis and vascular disorders
at different stages of the disease (acute, subacute and pos-
sibly chronic) [15].

Some features of the visualization of lung lesions of such
patients may imitate COVID-19. CT images of major back-
ground diseases may obscure or erase the signs of COVID-
19, especially in the early stages of infection. Therefore, it
will be difficult to differentiate superimposed SARS-CoV-2
infection from the main autoimmune lung disease, and inter-
pretation should be based on serological data and clinical
conditions.

Nowadays, it is vital to use the patient-oriented treatment
approach since it is important to involve patients in joint
decision-making to assess short- and long-term risks of
the disease, as well as treatment methods. This would help
to increase the overall efficiency of medical professionals’
work [11].

Materials and methods

A single-centre retrospective study of the medical histories
of 82 patients was carried out based on the data from the city
regional clinical hospital. Taking all admissions with sys-
temic vasculitis in the period from January 2019 to Decem-
ber 2021, there were 18 males (22%) and 64 females (78%),
p <0,001. The following qualitative (gender, disability, con-
comitant diseases) and quantitative (age, disease experience,
laboratory data, etc.) variables were considered during the
research.
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Table? Types gf V.ascu!itis Types of vasculitis %

in patients hospitalized in the

hospital Patients with granulomatosis with polyangiitis (Wegener's granulomatosis) 3.66
Patients with Takayasu disease (nonspecific aortoarteritis) 43.90
Patients with IgA-vasculitis (Schenlein-Henoch disease, hemorrhagic vasculitis) 31.71
Patients with eosinophilic granulomatosis with polyangiitis (Churg-Strauss syndrome) 1.22
Patients with Still's disease (systemic necrotizing vasculitis) 7.32
Patients with Behcet's disease 3.66
Patients with nodular polyarteritis 6.10
Patients with systemic variable vasculitis (Kogan’s syndrome) 2.44
Total 100

The following criteria were determined to include or
exclude the patients in the study:

Inclusion criteria: patients with systemic vasculitis over
the age of 18.

Exclusion criteria: patients under the age of 18, with
pregnancy, cancer, patients with neurological diseases,
mental disorders, intoxication with psychotropic drugs and
alcoholism.

The patients were divided into 2 groups, where the first
group was on steroid therapy (41 patients) at the time of
hospitalization, and the second group of patients did not take
steroid drugs (41 patients).

Statistical data processing was carried out using the IBM
SPSS Statistics statistical package, version 20. To describe
quantitative data, we used the mean (M) + standard devia-
tion (SD) if the normal distribution was subjected, as well as
median (Me) and interquartile range (IQR) were used if the
normal distribution was not subjected; nominal qualitative
data were described by absolute and relative frequencies (%).
The reliability of the differences in values of nominal quali-
tative data was performed using the Pearson X? test. The
Student t test was used when the data had two independent
groups with normal distributions. An analogue of the Stu-
dent's t test is the Mann—Whitney U Test (Me; IQR). Pearson
correlation was used to find the strength and direction of the
relationship between two quantitative variables. Regression
analysis was carried out to determine linear relationships
between two variables.

Results

According to the results of the study, there is a decrease
in the number of in-door patients with vasculitis in the
rheumatology department of the regional clinical hospital:
2019-42 patients (51.2%), 2020-23 (28%), 2021-17 (20.7%)
p=0.002 (Table 1).

Taking 82 cases, Takayasu disease (nonspecific aortoarte-
ritis) is common with patients—36 cases (43.9%), IgA-
vasculitis (Schenlein-Genoch disease)-26 cases (31.71%),

Table 3 Time from the onset of the disease to the diagnosis

Types of vasculitis Mean, months

M=16.31 (95% CI: 5.15-27.46)
M=28.96(95% CIL:— 4.02-21.94)
M=5.17 (95% CI:— 0.032-10.66)

Takayasu disease, n=36
IgA-vasculitis, n=26
Still's disease, n=6

Table 4 Portrait of a patient with vasculitis

Variables Frequency %

Place of living (y* = 9.561%; p=0.002)

Rural 55 67.1
Urban 27 329
Gender identity (y* = 25.805%; p <0.001)

Male 18 22.0
Female 64 78.0
Disability

Disabled people of group I 3 3.66
Disabled people of group II 21 25.61
Disabled people of group III 10 12.20
Without disability 48 58.54
Ability to move independently

Yes 82 100.0
Total 82 100.00

mainly for females of rural origin who were admitted to
hospital in a comorbid state (p <0.001) (Table 2).

The time from the onset of the disease to the diagno-
sis of Takayasu's disease (non-specific aorthoarteritis)
n=36 is M=16.31 (95% CI: 5.15-27.46); IgA-vasculi-
tis (Schenlein-Genoch disease) n=26—M =8.96 (95%
CI:— 4.02-21.94); Still's disease (systematic necrotic vas-
culitis) n=6—M=5.17 (95%CI:— 0.032-10.66) (Table 3).

Portrait of patients with vasculitis treated in the rheu-
matology department of the regional clinical hospital:
gender—18 male (22%), 64 female (78%) (p <0.001);
place of residence—rural area 55 (67.1%), city 27 (32.9%)
(p <0.001); disability—3 people disabled people, the first
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Table 5 Patient data by stages of obesity

Table 6 Damage to organs and systems

Variables Frequency % p-value Variables Frequency % p-value
Patients with pre-obesity Organs of vision
No 63 76.8 x> =78.049% No 78 95.1 x>=66.780;
Yes 19 232 p<0.001 Yes 4 4.9 p<0.001
Patients with class I obesity Nervous system
No 75 91.5 x>=56.390% No 75 91.5 x> =56.390%
Yes 7 8.5 p<0.001 Yes 7 8.5 p<0.001
Patients with class Il obesity Genitourinary system
No 81 98.8 x2=178.049% No 63 76.8 x>=23.610%
Yes 1 1.2 p<0.001 Yes 19 232 p<0.001
Patients with class IlI obesity Lungs
No 82 100.0 No 74 90.2 X2=53.1223;
Total 82 100.0 Yes 8 9.8 p<0.001
Cardiovascular system
No 56 68.3 x*>=10.976%
group (3.66%), 21 patients with the second disability ~ Yes 26 317 p=0.001
group (25.61%), 10 patients with the third group (12.2%),  FPeripheral vessels
48 patients have no disability (58.4%) and all 82 patients ~ No S1 622 X' =4.878"
can move independently (Table 4); obesity—the average Y¢S 31 378 p=0.027
body mass index is 24.2 (24;6), min= 17, max (37), 19  Gastrointestinal tract
patients with pre-obesity, 7 patients with the I classand 1~ No 35 42.7 x*=1756"
patient with the II class of obesity (Table 5). Their main ~ Yes 47 57.3 p=0.185
clinical symptoms were: musculoskeletal system damage ~ Musculoskeletal system
(75.6%), gastrointestinal tract damage (57.3%), skin dam- ~ No 20 24.4 x’=21.512%
age (48.8%), peripheral vascular damage (37.8%), car-  Yes 62 75.6 p<0.001
diovascular system damage (31.7%), arthralgia (50.6%), Skin and its appendages
myalgia (48.2%), lung damage (9.8%), nervous system  NO 42 512 X’ =.049%
damage (8.5%), ENT organ damage (7.3%), visual organ Y¢S 40 48.8 p=0.825
damage (4.9%) and endocrine system damage (2.4%)  Endocrine system
(Table 6). No 80 97.6 x>=74.195%
At the time of admission, 45 patients had elevated ESR Yes 2 24 p<0.001
(54,9%) p=0.3717, with leukocytosis—15 (18,3%) p <0,001, ~ ENT organs
with CRP more than 5 mg/1-38 (46.3%) p=0.508, patients ~ No 76 92.7 X’ =59.756"
with positive ANA (6 cases), ANCA (5), ASO (7), theu-  Yes 6 7.3 p<0.001
Total 82 100.0

matoid factor (1), anti-CCP (1), anti-ds DNA (11) and the
presence of LE cells (2) p<0,001.

The average age of patients at the onset of the disease
was 30 years, while the average age of patients at the time
of examination was 36 years. Therefore, the majority of
patients were of reproductive age.

41 patients were on steroid therapy. In the 1 group, the
average ESR level was 18.17 (15;20), in the 2 — 23.07
(20;26); the average level of CRP (C-reactive protein) group
1 -16.07 (5;18), group 2 - 17.76 (7;15); the average hae-
moglobin level group 1 - 119.54 (121;31), group 2 - 116.90
(23.624) (Table 7).

A negative average correlation was found between the
indicators of the level of ESR and haemoglobin, the correla-
tion coefficient is — 0.535 (Table 8).

Concomitant diseases have been reported, including
diabetes mellitus, iron deficiency anaemia, coronary heart
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Table 7 Results of laboratory data of patients undergoing steroid
therapy

Indicator Mean (Me; IQR) Min Max

ESR level indicator: (mm/hr), p=0.142

No (steroid therapy) 23.07 (20;26) 2 65
Yes (steroid therapy) 18.17 (15;20) 2 54
Indicator of the level of CRP (C-reactive protein) mg/ 1, p=0.148
No (steroid therapy) 17.76 (7;15) 0 241
Yes (steroid therapy) 16.07 (5;18) 0 239
Haemoglobin level index, p=0.633

No (steroid therapy) 116.90 (23.624) 67 160
Yes (steroid therapy) 119.54 (121;31) 72 157

Mann—Whitney U test
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Table 8 Correlation between
X and Y quantitative variables

Correlation between X and Y quantitative variables

Correlation; significance

(Pearson)

Correlation between ESR and hemoglobin levels

Correlation between level of CRP and ESR
Correlation between CRP and hemoglobin levels

r=0.123; p=0.270
r=-0.172; p=0.123
r=-0.535; p<0.001

disease, hypertension, gastrointestinal tract diseases, hepa-
titis, etc.

Discussion

Takayasu disease is an uncommon inflammatory state that
affects the largest blood vessels and involves mostly young
patients under the age of 40. The overall epidemiology of
the disease is still unidentified [16]. Non-specific systemic
symptoms, which are conjugated by no pulse and different
types of ischaemic symptoms, should be considered along
with deep diagnostic imaging. Timely correct diagnosis and
necessary therapy can prevent the patient from risky com-
plications [17].

Takayasu disease was first described in Japan. Although
this disease is widespread throughout the world, it was
believed by scientists that this disease is more common
for people of Asian origin since their cases are mostly
reported by those countries. However, this report has not
yet been confirmed by high-quality epidemiological stud-
ies [16].

Based on data from the 1980s in Japan, the incidence rate
in Japan is equal to the incidence rate of the European popu-
lation, that is, 1-2 per million people per year [18]. Besides,
a study, conducted in Norway among representatives of dif-
ferent ethnic backgrounds, revealed a predominance of small
groups of people of African (108 per million) and Asian (71
per million) [19].

The best option for determining the origin is to deter-
mine the place of birth of all four grandparents of a person,
however, this determination is usually impossible, which, in
its turn, leads to dependence on the self-assessment of the
genealogy. The above-mentioned factors have significantly
affected the accuracy of epidemiological studies of systemic
vasculitis and must be taken into account when evaluating
epidemiological data on these diseases [1].

According to the study, the most common type of systemic
vasculitis diagnosed in patients is Takayasu arteritis (43.9%).

The treatment of many autoimmune diseases, in particu-
lar systemic vasculitis, is a polysyllabic process. Inform-
ing patients about the starting manifestations of this disease
and tracking possible side effects plays an important role,
since specialists, who follow such an approach, improve
the prognosis of the disease thus minimizing the risks of

disability and mortality. In the case of systemic vasculitis,
multiple organ damage needs a multidisciplinary approach
to the course of patients’ treatment [10]. The prognosis of
Takayasu disease is most likely getting better with lower
lethality rates registered in the last few years, perhaps due
to the use of more effective medical therapy in addition to
the use of endovascular interventions when required and
accessible [20].

There was a high percentage of disability among the
patients. Advances in the field of drug treatment of systemic
vasculitis have led to much longer life of patients. Never-
theless, a significant proportion of patients with vasculitis
continue to be disabled or less productive, secondary to their
diagnosis, while indicators of disability and loss of income
have barely changed over the past 35 years. Identifying the
factors associated with illness and work, which are consid-
ered the riskiest as they could lead to work restriction, can
help in the development of policies and programs to opti-
mize beneficial working conditions and improve support for
patients with vasculitis [10].

Systemic vasculitis is a multisystem disease, which often
affects vital organs. And this study proved that vasculitis is
a multisystem disease. Depending on the type of vasculitis,
various organs and systems were involved in the process.
Most often, one of the first manifestations of the disease
was a lesion of the musculoskeletal system. There was also
a lesion of the gastrointestinal tract, which has a possible
connection with the use of long-term Glucocorticosteroids
therapy. Depending on the specific type of vasculitis, there
were other manifestations of the disease.

The use of immunosuppressive drugs remains the basis
for the treatment of systemic vasculitis, although, as in
rheumatology in general, the role of genetically engineered
biological drugs is increasing in the treatment of systemic
vasculitis. More scientific research is necessary to better
understand the disease's pathomechanisms and implement
new medications and therapy regimens so that disease peri-
ods of remission are more prolonged, and treatments more
successful, resulting in better life quality for patients [17].

The treatment of autoimmune diseases, in particular sys-
temic vasculitis, is a complex process. By informing patients
about the early signs and symptoms of this disease, as well
as monitoring possible side effects, specialists increase the
likelihood of a favourable outcome, minimizing the risks of
disability and mortality. It is quite significant to consider
the fact that it is extremely important to start immediate
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treatment of patients with aggressive diseases. Damage of
several organs in the case of systemic vasculitis requires a
multidisciplinary approach to the treatment of patients.

According to the results of the study, there is a decrease
in the number of admitted patients with vasculitis in the
rheumatology department of the regional clinical hospital:
2019-42 patients (51.2%), 2020-23 (28%), 2021-17 (20.7%)
p=0.002. A possible reason for the decrease in the number
of patients is the COVID-19 pandemic, which could also
affect the quality of life of patients. A survey of a research
network focused on patients with vasculitis revealed a high
level of concern about COVID-19 in patients with vasculi-
tis. The use of immunosuppression, old age, female gender
and concomitant lung diseases affected the level of anxiety.
These concerns had a direct impact on avoiding visiting a
doctor and conducting laboratory and other tests. An alarm-
ing number of patients (10.5%) stopped immunosuppres-
sion without consulting their doctor. In addition, temporary
discontinuation of rituximab (7.5%) or refusal (13.3%) of
further rituximab administration was reported [24].

The incidence of metabolic syndrome (MetS) tends to
be increased among patients with rheumatic diseases, and
it ranges from 14 to 62.8%. [21] Metabolic syndrome is
described by a compound of several cardiovascular risk factors
(age, sex, smoking, arterial hypertension, and dyslipidemia)
that assume additional cardiovascular morbidity that is more
important than the sum of the risk factors related to each com-
ponent [22]. Scientific studies have presented that atheroscle-
rosis is accelerated in patients with rheumatic diseases, par-
ticularly in systemic vasculitis, while the causal reasons have
not yet been completely clarified [23].

According to our study, of 82 patients, 27 patients were
found to be obese in different forms (pre-obesity, obesity of 1
and 2 classes). There was observed a gain of weight, probably
as a side effect of medications such as Glucocorticosteroids.
Some studies have shown that patients with ANCA-associated
vasculitis often gain weight, especially during the first year
after diagnosis. In the cohort of patients included in the study
on Wegener's granulomatosis Etanercept (WGET), the authors
showed that 22.3% of the total number of patients with granu-
lomatosis with polyangiitis gained at least 10 kg during the
first year after diagnosis [25].

Early access of patients to the doctor and awareness of
doctors are key factors in verifying the diagnosis. As shown
by the results of an international survey that was devel-
oped to study the knowledge and perceptions of medical
professionals about the diagnosis and treatment of ANCA-
associated vasculitis, the perception of systemic vasculitis
differs in different countries. This study also revealed the
need to update knowledge and awareness of small vessel
vasculitis among the entire medical community since its
inception [26]. To increase the level of knowledge about
systemic vasculitis, which doctors of outpatient services and
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hospitals of various profiles may encounter in practice, it is
necessary to develop educational programs and resources
for continuing professional education for doctors with an
emphasis on rare autoimmune pathologies, and in particular
systemic vasculitis.

Limitations

The study has limitations as it was a retrospective study of
a small cohort in one centre, and therefore, our results can-
not be generalized without further investigation. However,
conducting prospective studies of this rare disease is a dif-
ficult task.

Conclusion

Thus, it can be concluded that systemic vasculitis is most
often found in women of reproductive age living in rural
areas. A high level of disability was observed among
patients, and this could be explained by two main factors,
the first is the late treatment of patients, and the second
is that the medical community is insufficiently informed
about the management of systemic vasculitis, which
prevents timely diagnosis and treatment, respectively.
Although, as a result of our study, the immunological
parameters of patients with vasculitis during the pandemic
did not differ from the pre-pandemic period, the COVID-
19 pandemic had a significant indirect effect on patients
with systemic vasculitis. According to our study, patients'
access to medical care has almost halved compared to the
pre-pandemic period.

The high frequency of systemic vasculitis among rural
patients may be due to the significant remoteness of large
areas from specialized medical institutions. To eliminate
this problem, a comprehensive approach is needed, which
includes increasing the level of education of rural resi-
dents and raising awareness of primary health care doctors
in rural areas about autoimmune rheumatic diseases, in
particular systemic vasculitis, telemedicine, etc. The most
common case in this study was diseases of the musculo-
skeletal system, but depending on the type of vasculitis,
other organs and systems may be affected, in this regard,
the diagnosis and treatment of systemic vasculitis should
be interdisciplinary.

High awareness of doctors about autoimmune diseases,
early and immediate diagnosis, referral to a rheumatolo-
gist and timely treatment are the key to good outcomes in
patients and a successful prognosis. Many clinical ques-
tions need to be solved in the future, but to answer them,
prospective multicenter studies are needed.

Timely detection and proper treatment of vasculitis
(newly diagnosed or recurrent disease) remain a priority,
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and the question of whether or not to change the treat-
ment protocols for systemic vasculitis during COVID-19
remains open.
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