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Abstract
The Coronavirus disease 2019 (COVID-19) outbreak turned out the greatest pandemic for decades. It challenged enormously 
the global health system, forcing it to adjust to the new realities. We aimed to analyze articles covering COVID-19 papers 
in the rheumatological field and outline emerging topics raising within this frame. We applied the bibliometric database 
Scopus for our literature search and conducted it on the 5th of June using the following keywords: “rheumatic” OR “rheu-
matology” OR “rheumatoid arthritis” OR “systemic lupus erythematosus” OR “myositis” OR “systemic sclerosis” OR 
“vasculitis” OR “arthritis” OR “ankylosing spondylitis” AND “COVID-19”. We analyzed all selected articles according to 
various aspects: type of document, authorship, journal, citations score, rheumatology field, country of origin, language, and 
keywords. With the help of the software tool VOSviewer version 1.6.15, we have built the visualizing network of authors 
and keywords co-occurrence. The measurement of the social impact of articles was made using Altmetric data. This study 
included 1430 retrieved articles with open access mostly. The top five journals in this field were Annals of the Rheumatic 
Diseases (n = 65), Rheumatology International (n = 51), Clinical Rheumatology (n = 50), Lancet Rheumatology (n = 50), 
and Frontiers In Immunology (n = 33). Most studies originate from countries with a high incidence of COVID-19 among 
the general population (the USA—387; Italy—268; UK—184; France—114; Germany—110; India—98 and Spain—96, 
China—94, Canada—73 Turkey—66). Original Articles (42.1%) were the most common articles’ type, following by Letters 
(24.4%), Reviews (21.7%), Notes (6%), Editorials (4.8%), Erratum (1%). According to the citations scores, articles dedicated 
to the clinical course of COVID-19 in patients with rheumatic diseases were of the highest importance for the scientific rheu-
matologic community. Rheumatoid arthritis (n = 527), systemic lupus erythematosus (n = 393), vasculitis (n = 267), myositis 
(n = 71), systemic sclerosis (n = 68), and psoriatic arthritis (n = 68) were the most widely discussed rheumatic diseases in 
the view of COVID-19. The analysis of Altmetric and citations scores revealed a moderate correlation between them. This 
article provides a comprehensive bibliometric and altmetric analysis of COVID-19 related articles in the rheumatology field 
and summarizes data about features of rheumatology service in the time of the pandemic.

Keywords  COVID-19 · Rheumatology · Bibliometric analysis · Altmetric · Scopus

Rheumatology
INTERNATIONAL 

 *	 Bohdana Doskaliuk 
	 Doskaliuk_Bo@ifnmu.edu.ua

	 Roman Yatsyshyn 
	 yatsyshyn25@gmail.com

	 Iryna Klishch 
	 ira181281@ukr.net

	 Olena Zimba 
	 zimbaolena@gmail.com

1	 Academician Ye. M. Neiko Department of Internal 
Medicine #1, Clinical Immunology and Allergology, Ivano-
Frankivsk National Medical University, Halytska str. 2, 
Ivano‑Frankivsk 76000, Ukraine

2	 Department of Pathophysiology, Ivano-Frankivsk National 
Medical University, Ivano‑Frankivsk, Ukraine

3	 Department of Internal Medicine #2, Danylo Halytsky Lviv 
National Medical University, Lviv, Ukraine

http://orcid.org/0000-0003-1650-8928
http://orcid.org/0000-0003-1262-5609
http://orcid.org/0000-0001-6616-1980
http://orcid.org/0000-0002-4188-8486
http://crossmark.crossref.org/dialog/?doi=10.1007/s00296-021-04987-0&domain=pdf


2092	 Rheumatology International (2021) 41:2091–2103

1 3

Introduction

The coronavirus pandemic has become an unprecedented chal-
lenge for modern society. The SARS-Cov-2 virus has caused 
extraordinary global changes in all spheres of human life [1]. 
The health care system was forced to adapt to the new realities 
and could not always meet the requirements of the time. Cer-
tainly, epidemics and pandemics are not unique to the twenty-
first century. They terrified and took millions of lives among 
past generations too. However, the coronavirus pandemic has 
radically changed the rules of the game.

One of the features of this pandemic was the rapid spread 
of large amounts of information, the quality of which did not 
always meet the standards [2]. In addition to their primary 
activity, medical workers and scientists constantly had to fight 
against fakes that quickly filled people's minds. Moreover, even 
the reputable research opinion had sometimes changed. What 
we seemed to know a year ago has changed, something has 
evolved, and something has remained unclear.

The field of rheumatology is not an exception to this com-
mon problem. The question was whether patients with autoim-
mune diseases were at risk for coronavirus infection, whether 
antirheumatic drugs would effectively combat coronavirus, 
how to build a rheumatology service in a pandemic, and 
what vaccination recommendations should be provided. For 
these almost two years of the pandemic, there were hundreds 
of articles emphasizing COVID-19 from a rheumatological 
perspective.

In turn, bibliometric analysis is a valuable tool for naviga-
tion in a broad field of scientific data. Its primary purpose 
is a quantitative and qualitative analysis of publications in a 
particular research area. With the help of bibliometric analysis, 
it is possible to outline the core articles and general publish-
ing patterns in a precise scientific topic. The last bibliometric 
publications in the rheumatological field confirm that this type 
of study is relevant and is used to analyze various nosologies 
[3–6]. Although, as far as we know, there was only one attempt 
to summarize data about COVID-19 in rheumatology [7], 
although the analysis was performed just within one journal 
and in the time frame from March 2020 to September 2020.

Herein, with this study, we aimed to summarize and analyze 
the available scientific data about the influence of COVID-19 
on rheumatological practice in general and the interrelation of 
COVID-19 and different rheumatic pathologies in particular.

Materials and methods

Search strategy

Three primary bibliometric databases are usually used 
in scientometric studies: Web of Science, Scopus, and 

Pubmed. Although each of the current databases has its 
pros and cons, we choose to retrieve the relevant literature 
data using Scopus bibliometric database. As coverage and 
accuracy are the main two aspects of scientometry, we 
have made our choice in favor of this database due to its 
broadest coverage of peer-reviewed journals (23,500+) 
[8]. Moreover, Scopus has a friendly interface with com-
prehensive analytical modalities and extensive operator 
functions [9]. The literature search was employed on the 
5th of June 2021, focusing mainly on English-language 
articles. For literature retrieval, we used the following 
MESH keywords: TITLE-ABS-KEY (“rheumatic” OR 
“rheumatology” OR “rheumatoid arthritis” OR “systemic 
lupus erythematosus” OR “myositis” OR “systemic scle-
rosis” OR “vasculitis” OR “arthritis” OR “ankylosing 
spondylitis” AND “COVID-19”). The inclusion criteria 
were subsequent:

1.	 Accessibility of the abstract;
2.	 A study performed as an original article, review, case 

report or case series, letter, editorial, note, erratum;
3.	 Paper reported patients diagnosed with COVID-19 and 

concomitant rheumatological pathology or explored 
other links between the rheumatology field and COVID-
19.

The book chapters and conference papers were excluded 
from the study. We analyzed all selected articles compre-
hensively given various aspects: type of document, author-
ship, journal, citations score, rheumatology field, country of 
origin, language, and keywords.

Building bibliometric networks

One of the main aspects of bibliometric analysis is exploring 
the existing networks patterns within the research topic. The 
best way to present such interactions for readers’ percep-
tion is to visualize the data. Using software tool VOSviewer 
version 1.6.15, we have built the visualizing authors and 
keywords network (Fig. 1a, b). The visualizing network con-
sists of circles (nodes), which represent the research items 
(keywords or authors) and lines (edges) indicating connec-
tions between the latter [10]. The size of nodes signifies the 
frequency of occurrence of a specific keyword or number of 
articles published by the author. The distance between two 
nodes and line width connecting them reflect the strength 
of the co-occurrence link between the keywords and the co-
authorship link between the authors. For instance, the closer 
two circles are situated, the thicker line connects them, so 
the more robust connection between them (keywords are 
used more frequently within one article/authors work more 
often in co-authorship). Moreover, with the help of differ-
ent colors, VOSviewer divides keywords and authors into 
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separate clusters, indicating smaller groups with strong 
links among the collected data. For building a visualizing 
network, we limited the number of keywords and authors 

and used the most high-powered/influential (the minimum 
threshold for keyword occurrence was set at 6 and for 
authors occurrence—at 5).

Fig. 1   a The visualizing authors’ network. b The visualizing keywords network
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Analyzing of social attention to the articles

As mass media lively discussed the COVID-19 topic, we 
analyzed public interest in the selected literature items. 
The best tool in establishing social attention is the Altmet-
ric Attention Score (AAS). It includes social network vis-
ibility (like Twitter and Facebook), mentions on research 
blogs, bookmarks on reference managers such as Mendeley, 
appearance in the news, etc. AAS evaluates attention to the 
article and measures the dissemination of each publication. 
It could even be considered as an indicator of influence and 
impact. We aimed to analyze the 50 most cited articles from 
our list and compare the social impact with scientific atten-
tion expressed in the citation index.

Statistical analysis

We have performed our bibliometric and altmetric analyses 
using the Statistical Package for the Social Sciences version 
28.0 software (SPSS Inc., Chicago, IL, USA). Data were 
presented as numbers (n) and percentages (%). Correlations 
between AAS, Mendeley reader count, and articles' cita-
tion score were established using the Spearman's rho test. 
We have interpreted rho score < 0.25 as weak, 0.25–0.49 as 
moderate, 0.50–0.74 as strong, and > 0.75 as a robust cor-
relation. A value of p < 0.05 was regarded as the statistical 
significance.

Results of bibliographic macro analysis

We obtained a total of 1778 scholarly items. After analyzing 
the title, abstract, and keywords, we excluded 348 records 
as they did not emphasize the rheumatological perspec-
tive on COVID-19. Thus, they were inapplicable for this 
study. The 1430 retrieved articles were mostly open access 
publications. Annals Of the Rheumatic Diseases (n = 65), 
Rheumatology International (n = 51), Clinical Rheumatol-
ogy (n = 50), Lancet Rheumatology (n = 50), and Frontiers 
in Immunology (n = 33), Fig. 2 were the top five journals 
covering this topic. The origin of most studies was from 
those countries, which belong to the top ten according to 
the total cases of COVID-19 (the USA—387; Italy—268; 
UK—184; France—114 Germany—110 India—98 and 
Spain—96, China—94, Canada—73 Turkey—66), Fig. 3. 
Most items were written in English, although there were arti-
cles in German (n = 25), Spanish (n = 24), Russian (n = 17), 
French (n = 11), Chinese (n = 3), Portuguese (n = 2), Ital-
ian (n = 1), Korean (n = 1). Original Articles were the most 
common type of scholarly papers (42.1%), the other studies 
designed as Letters (24.4%), Reviews (21.7%), Notes (6%), 
Editorials (4.8%), Erratum (1%), Fig. 4A. According to the 
citations scores, the article that received the most attention 

was dedicated to the clinical course of COVID-19 in patients 
with autoimmune disorders [11] (279 Citations, 416 Altmet-
ric score, 417 Tweets, and 458 Mendeley reader count). The 
other highly cited studies were about the immune mecha-
nism of coagulopathy in COVID-19 [12] (245 Citations, 982 
Altmetric scores, 1378 Tweets, and 679 Mendeley reader 
count) and perspective usage of antirheumatic drugs for 
severe cases of COVID-19 [13] (118 Citations, 6 Altmet-
ric score, 8 Tweets, and 628 Mendeley reader count). Our 
analysis of keywords showed that the rheumatic disease of 
highest interest in the view of COVID-19 was rheumatoid 
arthritis (RA) (n = 527), followed by systemic lupus ery-
thematosus (SLE) (n = 393), vasculitis (n = 267), myositis 
(n = 71), systemic sclerosis (SSc) (n = 68), and psoriatic 
arthritis (PsA) (n = 68), Fig. 4B. The most widely discussed 
disease-modifying antirheumatic drugs in COVID-19 were 
hydroxychloroquine (n = 523), corticosteroids (n = 269), 
tocilizumab (n = 259), methotrexate (n = 168), baricitinib 
(100) and anakinra (n = 91), Fig. 4C. The list of authors with 
the most significant number of articles on discussed topic is 
shown in Fig. 4D.

Social attention and scientific recognition: do they 
correlate?

We established a correlation between citation and AAS, cita-
tion score and number of tweets, citation score and Men-
deley reader count. The strongest correlation was detected 
between Mendeley reader count and the number of cita-
tions (rho = 0.783, p = 0.001). AAS and number of tweets 
revealed a moderate correlation (rho = 0.364, p = 0.009 and 
rho = 0.364, p = 0.039, respectively). These results suggest 
that we cannot entirely rely on social media attention even 
in the current pandemic's emerging topics. The high impact 
on social media could not be equalized to scientific one and 
vice versa. However, active postpublication promotion and 
AAS increase may positively impact the active dissemina-
tion of data among the scientific community. In turn, this 

Fig. 2   The top five rheumatological journals according to the number 
of published COVID-19 related articles
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can positively affect the level of citation of articles. At the 
same time, Mendeley reader count proved to indicate the 
high probability of future article citation.

COVID‑19 and rheumatic diseases

Given the rapid spread of the SARS-CoV-2 virus, there 
was intense debate about the increased risk of develop-
ing COVID-19 among patients with autoimmune diseases 
on immunosuppressive therapy. At the first wave of the 

pandemic, the data showed that the incidence of COVID-
19 among patients with ARDs did not differ from the same 
in the general population [14–19]. These results tend to 
be explained by Hooijberg et al. Their study established 
the stricter isolation measurements taken by patients with 
ARDs compared to the general population [20]. However, 
due to more data, Wang et al. proved that the risk of devel-
oping COVID-19 in this cohort of patients is higher than 
among healthy people (OR = 1.53) [21].

Fig. 3   The top 10 countries of 
origin of scientific publications 
on COVID-19 from a rheumato-
logical perspective

Fig. 4   a Structure of publications by their type. b The 5 most represented rheumatologic disorders considering COVID-19 topic. c The most fre-
quently mentioned rheumatologic drugs in COVID-19 related articles. d The authors with the most significant contribution to the field
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This pandemic influenced management strategies across 
rheumatology services. In a survey study launched by 
Dejaco et al. [22], most respondents reported difficulties in 
starting the treatment with biological DMARDs. At the same 
time, survey participants admitted a shortage of hydroxy-
chloroquine (49%) and tocilizumab (14%) for their needs. 
Moreover, the number of face-to-face visits was decreased 
by 52%, while the number of remote consultations has been 
grown by 129% [23].

To date, data about the course of COVID-19 in patients 
with rheumatic diseases is full of controversy. On the report 
of Faye et al. [24], patients with autoimmune diseases or 
immunosuppressive therapy do not have any increased 
risks of being admitted to the ICU, getting intubated, or 
being deceased. The French RMD COVID-19 cohort data 
claim corticosteroid usage as a risk factor for severe dis-
ease regardless of the dose, whereas methotrexate, TNFα, 
and interleukin-6 (IL-6) inhibitors were safe to use [25]. In 
turn, another study stated that connective tissue disease was 
an independent risk factor for severe COVID-19 but not its 
treatment strategy [26]. Although, the authors present the 
risks for a severe course of infection among the rheumatic 
cohort and general population on the level of 31.6% and 
28.1%, respectively. As for the risk of death from COVID-
19, the undisputed risks were the activity of the underlying 
autoimmune disease and the use of rituximab and sulfasala-
zine [27].

COVID‑19 and systemic lupus erythematosus

SLE was the most widely discussed rheumatic disease in the 
focus of the SARS-CoV-2 pandemic. These two diseases 
share certain similarities in their pathogenesis [28], making 
SLE the possible base for developing COVID-19 pathoge-
netic therapy. However, this assumption played a bad joke, 
causing the mass hysteria around hydroxychloroquine as a 
possible panacea in the fight against COVID-19.

Although no significant features of the course of SARS-
CoV-2 infection among patients with SLE were reported 
[29], few articles were assuming the direct causative rela-
tionship between COVID-19 and SLE [30, 31]. Several case-
based reviews analyzed cases with deterioration of clinical 
course and new-onset SLE during this infective disease [30, 
31]. Such cases, however, remain rare, and an exact explana-
tion of their pathogenetic base is still missing. Although the 
hypothesis about molecular mimicry, viral persistence, and 
formation of neutrophil extracellular traps [32] are promiss-
able and require further research.

COVID‑19 and systemic sclerosis

The authors, across their articles, reasonably emphasized 
an overlap in lung damage between SSc and COVID-19. 

Mariano et al. [33] noted the importance of analyzing lung 
CT data in a dynamic allowing evaluating the pulmonary 
involvement more precisely. In turn, Ferry admits that the 
risk of severe SARS-CoV-2 infection is high in patients with 
SSc [34]. Moreover, SSc was the first rheumatic disease that 
received guidelines for COVID-19 management strategy 
from the World Scleroderma Foundation [35].

COVID‑19 and vasculitis

The vasculopathy features are one of the numerous mani-
festations of COVID-19 due to direct systemic endothelial 
tropism of SARS-CoV-2 [36]. The COVID-19 associated 
vascular involvement often mimics the typical manifesta-
tions of vasculitis, which makes it challenging for differen-
tial diagnosis in some cases.

Özdemir et al. [37] described and analyzed series of cases 
with a tentative differential diagnosis between eosinophilic 
granulomatosis with polyangiitis (EGPA) and COVID-19. 
Given the high vigilance about COVID-19, seven patients 
with EGPA were misdiagnosed even despite negative PCR 
tests. The main challenges for clinicians were the resem-
blance of clinical manifestation and instrumental findings 
between both pathologies. The COVID-19 lung involvement 
is not specific and shares similarities with various intersti-
tial lung diseases of rheumatic etiology. Another article 
described the granulomatosis with polyangiitis (GPA) case, 
diagnosed with delay due to COVID-19 suspicion [38]. It 
emphasizes a new struggle in the diagnosis of small blood 
vessel vasculitis caused by the SARS-CoV-2 pandemic.

Long COVID from an autoimmune perspective

Long COVID defines an appearance of post‐COVID‐19 
symptoms beyond the initial disease. Although this term 
has become entrenched in the medical community, there 
are still some contradictions in the definition of this con-
cept. Several terms are illustrating the long-term persistence 
of symptoms in the literature: long COVID or postacute 
COVID (symptoms for more than three weeks) and chronic 
post‐COVID syndrome (more than 12 weeks) [39]. By now, 
several hypotheses tend to explain the appearance of this 
phenomenon from the perspective of postviral fatigue syn-
drome [40], development of autoimmune reactions [41], 
and persistence of the SARS-Cov2 virus in the organism 
[42]. Wang et al. [43] proved the possibility of autoimmune 
pathology development as a long-term consequence of cor-
onavirus infection. Their results confirmed the molecular 
autoantigen transformation and post-translational modifica-
tions due to the influence of the SARS-CoV-2 virus on host 
cells. These findings support the reports about the appear-
ance of autoimmune diseases after COVID-19 [44–46] and 
confirm their nonrandomness. In all cases, the autoimmune 
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pathology occurred after the end of the clinical manifes-
tation of COVID-19. In the study of Toubiana et al. [45], 
the median interval between COVID-19 and Kawasaki-like 
pediatric multisystemic inflammatory syndrome onset was 
42 days (range 18–79 days), which fits into the long COVID 
framework. It proves the need for close monitoring of coro-
navirus convalescents for the appearance of rheumatic dis-
eases in this cohort.

Vaccination and rheumatic pathology

Vaccination is currently the most effective means of combat-
ing the spread of COVID-19. Thus, there should be care-
fully processed and disseminated information regarding 
regulations and recommendations allowing a community 
of patients with autoimmune rheumatic diseases (ARDs) to 
avoid unnecessary access restrictions to COVID-19 vaccines 
and letting them obtain the highest possible benefit from this 
prophylactic strategy. Despite the lack of persuasive stud-
ies involving this cohort of people, ACR published official 
guidelines suggesting recommendations and vaccination 
against COVID-19 strategies for people with ARDs [47]. 
Over time, local, national guidelines [48–50] and expert 
opinions [51] appeared. In addition, we identified articles 
devoted to the vaccination against COVID-19 in patients 
with ARDs, covering this topic from different perspectives.

It is noticeable that any available vaccine was not con-
traindicated for use in rheumatic patients by ACR or local 
recommendations. Although, due to the appearance of safety 
concerns among FDA and CDC, the ACR task force recom-
mended using mRNA-based instead of adenoviral vector 
vaccines. However, Tang et al. [52] raised concerns about a 
possible flare or developing the vaccine-associated enhanced 
respiratory disease due to mRNA vaccine use in patients 
with SLE.

Currently, these concerns remain hypothetical as reports 
about side effects are scarce. The multicenter study con-
ducted by Watad et al. documented only 3 cases of SLE 
flares. Two of them were mild course, and one included 
severe hemolysis, ulceration in oral and nasal cavities, 
arthralgia. The response to treatment (prednisolone 60 mg/
daily and rituximab) was slow. Interestingly, the ChAdOx1 
vaccine provoked the two flares (including severe ones), and 
BNT-162b2 caused only one mild flare. This study reported 
a total of 27 cases of immune-mediated disease concerning 
COVID-19 vaccination [53]. In 6 patients, it was the first 
onset of autoimmune disorder; the other cases were the flares 
of underlying pathologies. Most patients (Twenty-three 
(85.2%)) received the BNT-162b2, two (7.4%)—mRNA-
1273, and two (7.4%)—ChAdOx1 vaccines. Diseases that 
preceded vaccination were rheumatoid arthritis (4), Behçet’s 
disease (4), systemic lupus erythematosus(3), gout, der-
matomyositis, and polymyalgia rheumatica. The new-onset 

diseases were Henoch–Schönlein purpura, two cases of chil-
blain lesions, two arthritis, and one myasthenia gravis case.

In addition, Terracina K.A. reported another flare of RA 
after BNT-162b2 inoculation [54]. A case of reactive arthri-
tis as a response to the CoronaVac vaccine was described 
[55]. Flowers et al. [56] reported a case of anti-COVID-19 
vaccine-associated septic arthritis, which required six weeks 
of antibiotics and physical therapy for the patient’s recov-
ery. This case points at the utmost importance of the strict 
instructions of vaccine administration. It helps to avoid unin-
tentional penetration into the glenohumeral joint.

A feature of patients with rheumatic pathology is the 
use of drugs that modify the immune response and may 
affect the effectiveness of vaccination. Rituximab causes 
a marked reduction of a humoral immune response, and 
in combination with corticosteroids, the risk of hypogam-
maglobulinemia development is rising [57]. Thus, ACR 
recommendations suggest a specific vaccination schedule 
with a previously created window in RTX administration. 
Currently, we were able to find only one report about the 
influence of antirheumatic drugs on mRNA COVID-19 vac-
cine response [58]. The methotrexate intake can reduce the 
immunogenicity of BNT162b2 mRNA vaccination up to 
62%. [59]. Methotrexate may suppress activation of CD8 + T 
cell response, creating significant obstacles to effective 
immunity against SARS-CoV-2 infection. In turn, usage of 
anti-cytokine or nonmethotrexate oral drugs keeps immu-
nogenicity at the level of healthy control. The current ACR 
guideline recommends pausing the MTX intake one week 
after each mRNA vaccine dose or two weeks after a single 
inoculation. Only further studies can justify if this period is 
enough for avoiding the negative impact of MTX on vaccine 
immunogenicity.

Another important aspect is that it has not yet been pos-
sible to achieve mass enthusiasm of people to be vaccinated. 
According to the study from Turkey [60], only 29.2% of 
respondents with ARDs were ready to undergo vaccination 
while 19% were against it and 51.8% hesitated. These num-
bers were comparable with results in the general popula-
tion 34.6%, 23.3%, and 42.1%, respectively. We suggest that 
these data may not be consistent for all ARDs patients and 
may differ among countries with higher vaccination support. 
To sustain this deduction, we may refer to the VAXICOV 
international study, where 54.2% of interviewed were ready 
to get vaccinated against SARS-CoV-2 [61]. In turn 32.2% 
were uncertain and 13.6% were against vaccination. Accord-
ing to Felten et al., the main patients’ concerns were lack 
of information regarding mechanisms of action and conse-
quences of revolutionary new technics used in the develop-
ment of COVID-19 vaccines, the possible deterioration of 
disease course, and side effects development [61].

Influenza vaccination data were encouraging. As by Fra-
goulis et al. [62], the numbers of vaccinated individuals with 
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ARDs have risen in the season of 2020/2021 and reached 
83%. It could also be beneficial in the view of decrease of 
COVID-19 mortality [63].

Pregnancy, rheumatic diseases, and COVID‑19—a 
tense triangle

There is currently limited data on rheumatic pathology and 
COVID-19 comorbidity in pregnant women. We managed 
to retrieve only two clinical cases describing patients with 
SLE and concomitant COVID-19 infection [64]. The first 
woman developed COVID-19 symptoms at 38 + 1 weeks of 
gestation. Its course was mild, and labor was without any 
complication. This woman delivered a baby without any 
congenital malformations and the negative PCR for SARS-
CoV-2. During the whole pregnancy, her treatment [azathio-
prine (25 mg/day), hydroxychloroquine (200 mg/day), pred-
nisone (5 mg/day)] was extant. The second case describes 
pregnancy in an SLE patient with confirmed COVID-19 on 
the 19th week of gestation. After a diagnosis of COVID-19, 
azathioprine and etanercept were withdrawn. Although after 
the SLE symptoms worsened, treatment was resumed. The 
pregnancy ended with the birth of a healthy baby.

Given to scares data about the influence of COVID-19 on 
pregnant ARDs patients, there are no recommendations for 
this particular cohort. The experts recommend adhering to 
conventional guidelines for patients with rheumatic diseases 
during pregnancy [65, 66]. Although recommendations for 
pregnant women with reproductive failure were established 
based on the observational studies [67]. Kwak-Kim et al., 
recommend maintaining low dose prednisone, heparin, tac-
rolimus, Plaquenil, and IVIg treatment in pregnant women 
even with mild COVID-19. Although in the case of severe 
COVID-19, immunotherapy is not welcomed unless essen-
tial for COVID-19 treatment.

Of high importance is to preserve an effective screening 
for rheumatic diseases in early pregnancy. Ramoni and Bell-
ingeri reported their screening method consisting of a ques-
tionnaire and further following autoantibody testing [68]. 
According to their data, this screening method remained 
efficient and accurate even during the COVID-19 outbreak.

Telemedicine

As a result of the introduction of quarantine measures by 
most countries, the free travel opportunities of people were 
restricted. Patients with rheumatic pathology had signifi-
cantly complicated access to inpatient care and in-person 
consultation due to the high workload of medical institu-
tions. Thus, the optimal option to continue following up 
on ARDs patients was implementing telemedicine, which 
was successfully applied in different countries during the 
corona outbreak [69, 70]. Although the attitude of patients 

and rheumatologists to telemedicine as an alternative to 
full-fledged visits may differ due to technical knowledge 
and willingness to change established communication hab-
its. The study from Hong Kong have established that only 
40% of patients were strongly confident using telemedicine 
approach, 14.9% denied their confidence in this matter, 
while the others had neutral response [71]. Kernder et al. 
[72], instead, reported about 74% among patients and 76% 
among rheumatologists believing efficiency of digital health 
applications (DHAs) in rheumatology. 90% of patients and 
86% of rheumatologists described themselves as confident 
users of DHAs. However, most patients (81,3%) were ready 
to switch to virtual follow-up appointments in a stable 
disease course. It should be taken into account that stud-
ies investigating patients' responses to telemedicine were 
mainly based on the online surveys, which may influence its 
results. As people taking part in online surveys tend to be 
more familiar with digital technologies. The American study 
reported that 44% of ARDs patients participated in virtual 
rheumatology appointments, and 73% were satisfied [73].

Interestingly, in the USA, video conferences were more 
preferred by the patients. However, the main factor in 
patients' satisfaction with digital consultation is the activity 
status of their disease [74]. Chevallard et al., have analyzed 
the outcomes for patients with RA, PsA, and ankylosing 
spondylitis (AS) used digital medicine during the short 
period. No substantial differences were found [75]. Moreo-
ver, such an approach can also reduce costs spending com-
paring traditional follow-up [76], which in time of limited 
budget during a pandemic may facilitate its more efficient 
distribution.

However, the biggest concern is an inability to evaluate 
the disease activity, treatment efficacy, and safety using tel-
emedicine. The solution to this problem may be a broad 
implementation of patient self-sampling [77]. Morf et al. 
[78] reported that 44% of patients intended to use self-sam-
pling in the future, proving its efficacy.

COVID‑19 pandemic challenges the training 
of future rheumatologists

COVID-19 changed the regular rhythm of life not only for 
hospitals and practitioners. It significantly affected the edu-
cational sphere. Rheumatology trainees could not adhere 
fully to the traditional formal curriculum, being restricted 
in traditional face-to-face interactions with patients [79]. 
However, maintaining the quality of training in rheuma-
tology as a guarantee of supporting the provision of quali-
fied medical care is an essential need. Thus, to adapt to 
the strict COVID-19 restrictions, educational institutions 
have switched towards diverse online opportunities and 
hybrid learning programs [79, 80]. We have indicated a 
series of articles discussing the challenges and progress of 
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rheumatology training during COVID-19 pandemic. Remote 
learning allows trainees to acquire the necessary skills in 
working with telemedicine, use for training social networks, 
and a lot of visual material [79–81].

Nonetheless, online learning is not free of challenges, in 
particular lack of mentor–mentee as well as trainee–patient 
emotional connection and the difficulty in assessing the 
acquired practical skills [81, 82]. There is a growing risk of 
emotional failure between future rheumatologists and their 
patients. During their training, doctors learn to understand 
the needs and build effective emotional interaction with 
ARDs patients. The trainees themselves tend to experience 
anxiety, hopelessness, and helplessness during COVID-19 
pandemics [83], which can increase by lacking personal con-
tacts and remote learning. Moreover, rheumatology train-
ing programs differ across countries, and not everywhere 
there were predesigned curricula that provide at least partial 
online training, which may complicate such a transition in a 
short time [84]. Nevertheless, the online mode in rheumatol-
ogy training could be successful by following essential needs 
established by the EULAR Working Group on Training [85].

At present, we can assume what impact has made a 
COVID-19 outbreak on rheumatology training only hypo-
thetically. No articles indicate the quality of future rheu-
matologists' training and the attitude of the trainees to this 
format of training at the time. Further investigations in this 
area are needed.

COVID‑19 from the ARDs patient’s standpoint

Numerous studies have established the status of patients with 
rheumatic diseases during the current pandemic [86]. Facing 
challenges of self-isolation, drug shortage, and controversial 
press releases, patients with ARDs deserve careful analysis 
of their needs and fears.

The data about treatment adherence are from rheuma-
tological centers in Greece, Iran, Mexico, and the USA 
[86–89]. Despite geographical differences, the results of 
these studies were comparable except for data from Iran, 
where the treatment adherence was at a higher level. Involv-
ing into the study 500, 858, 345, and 530 patients in the 
forementioned centers, scientists obtained the following per-
cent of self-imposed drug cessation 14.6%, 6.5%, 15%, and 
14%, respectively. The most frequent causes of treatment 
discontinuation were fear of immunosuppression and getting 
COVID-19 and a shortage of drugs supply. Fragoulis et al., 
reported no flares associated with treatment discontinua-
tion. Contrariwise, Khabbazi et al., indicated exacerbation 
in 9.6% of nonadherent patients. The same study revealed 
seronegative spondyloarthritis as the most common disease 
among patients with low treatment adherence. Khabbazi 
et al. assumed that it was due to the frequent use of bio-
logics in this category of patients. These data highlight the 

significance of building trust between patients and doctors, 
ensuring good adherence to treatment, and maintaining a 
stable disease course. Moreover, reporting the information 
that DMARDs therapy does not affect the risk of developing 
COVID-19 is essential. It may help to reduce the nonadher-
ent patients' rates and avoid abrupt exacerbations.

The psychosocial wellbeing of ARDs patients was ana-
lyzed by Bhatia et al., and Durcan et al., Durcan et al., 
revealed that children with rheumatic diseases in the age 
group > 13 years and their parents have higher anxiety and 
depression levels as compared to the control group [90]. 
That study also established a straight correlation between 
parents' and children's anxiety and depression scores. Bhatia 
et al. [91] draw attention to the vicious circle uniting physi-
cal and mental wellbeing. Based on the systemic review 
data, patients with RA may suffer from aggravation of pain 
and disease activity in case of depression [92]. To prevent 
such outcomes, the authors suggested paying more careful 
attention to mental wellbeing and improve screening for 
mental health problems in the cohort of rheumatological 
patients.

Conclusion

The COVID-19 pandemic has brought about changes that 
make the world “before” and “after.” It will be possible to 
learn about consequences later, and some phenomena are 
already an apparent reality. Conduction of bibliometric stud-
ies remains crucial for summarizing and analyzing avail-
able data in this emerging field. Our study was not devoid 
of certain limitations. We used the single database Scopus 
for our analysis. However, this database is one of the most 
significant leading sources of reliable scientific data, being 
the consistent option for conducting bibliometric analyses. 
The other limitation was higher adherence to articles written 
in English, although we were also able to analyze articles in 
German and Russian. Despite these abovementioned short-
comings, we managed to conduct the analyses of COVID-19 
related studies in the field of rheumatology. We emphasized 
the patients' perspective as well as the struggles of rheuma-
tologists and trainees. Our study discussed the vaccination 
issue for patients with ARDs and summarized data about 
long COVID within its possible connection to rheumatol-
ogy. Moreover, along with bibliometric analysis was per-
formed an analysis of Altmetric data as well. The correlation 
between AAS and citation score appeared to be not entirely 
coherent, making social media attention analytics secondary 
for the scientific impact.
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