Rheumatology International (2020) 40:1753-1762
https://doi.org/10.1007/500296-020-04698-y

Rheumatology

INTERNATIONAL

REVIEW q

Check for
updates

Coronavirus disease 2019 (COVID-19) during pregnancy in patients
with rheumatic diseases

Vladimira Vasileva Boyadzhieva' ® - Nikolay Rumenov Stoilov' ® - Rumen Malinov Stoilov’

Received: 10 May 2020 / Accepted: 31 August 2020 / Published online: 15 September 2020
© Springer-Verlag GmbH Germany, part of Springer Nature 2020

Abstract

The novel coronavirus outbreak induces many concerns about the management of pregnancy, as well as rheumatic and
musculoskeletal diseases. The very rapid spread of the infection throughout all inhabited continents leads to a fast-growing
number of infected with SARS-CoV-2 and requires answers and special recommendations to the most vulnerable group
of people: pregnant woman and patients on immunomodulatory or immunosuppressive treatment. A systematic literature
search was performed in Embase, MEDLINE, and Scopus database for studies describing COVID-19 infection in pregnant
women diagnosed with rheumatic and musculoskeletal diseases. From the 1,115 initially identified articles, we selected 29
publications in the English language, from which 18 were eligible according to the inclusion criteria. Limited number of cases
and further researches are required to evaluate the risk of transmission of SARS-CoV-2 from mother to her infant as well as
clinical features of infection in pregnant women. The conclusions of different authors, despite the small number of cases,
suggest that there is no vertical transmission in women diagnosed with COVID-19 pneumonia. Although the World Health
Organization recently reported that pregnant patients do not have a higher risk of infection than the rest of the population,
Royal College of Obstetricians & Gynecologists and The Royal College of Midwives for COVID-19 infection in pregnancy
published Guidelines for pregnant women with suspected SARS-CoV-2 infection.

Considerations about patients with rheumatic diseases on the immunosuppressive treatment required European League
Against Rheumatism, American College of Rheumatology, British Society for Rheumatology, and Australian Rheumatology
Association to publish recommendations for patients with rheumatic diseases and COVID-19. These algorithms are very
important to the medical society, but many concerns, absence of experience, and many questions are still unanswered and
need time to be resolved and proceed successfully in this global pandemic situation.
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Introduction

The global pandemic of the coronavirus disease 2019
(COVID-19) posed a challenge to many countries’ health
systems. In December 2019 a new public health threat, ini-
tially originated in Wuhan, China, was announced as severe
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acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
with clinical manifestation of severe viral pneumonia [1, 2].
By the 11th of April, it had gone global and some 1 610 909
people in 212 countries had been registered with having the
infection [3].

Due to the rapidly increasing number of cases and the
very real risk of spread, the importance of this worldwide
problem was quickly recognized and The Rheumatol-
ogy Society decided to create an online platform called
“COVID-19 Global Rheumatology Alliance™-The global
rheumatology community’s response to the worldwide
COVID-19 pandemic [4]. The registry was set up to be of
help in the international effort to collect information per-
tinent to COVID-19 infection in patients with rheumatic
diseases. The initiative is supported by the American Col-
lege of Rheumatology (ACR), European League Against
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Rheumatism (EULAR), and more than 270 other societies,
associations, foundations, and journals [4]. The recognition
of the initiative demonstrates the social commitment and
community support for patients with rheumatic disease and
proven COVID-19 infection.

The site aims to collect information for all cases of
COVID-19 in rheumatology patients, including those with
mild or no symptoms. The clinicians report not only data for
adult cases, but also pediatric patients with proven infection.
By the 10th of April, 360 cases are reported to the official
COVID-19 Global Rheumatology Alliance: 234 by Global/
University of California San Francisco Registry (UCSF) and
126 by European / EULAR Registry [5]. By the beginning
of August 2020, this number had rapidly increased to 4,293
patients with RMD, diagnosed with COVID-19. No case
has been reported yet of a pregnant patient with rheumatic
disease infected with the new virus, or at least according to
the data available to the authors of this review.

However, the number of reports for pregnant women reg-
istered with COVID-19 infection was increasing worldwide
which provoked obstetricians, gynecologists, and special-
ists in infectious diseases to publish information for health-
care professionals as well as guidelines and algorithms for
management [6-9]. The rapid spread of the COVID-19
pandemic in 212 countries has raised questions about the
safety of pregnant women as well as many concerns about
fetal health. The pregnant patients with rheumatic diseases
have immunocompromised status, which in combination
with the need for specific treatment with corticosteroids,
non-steroidal anti-inflammatory drugs, conventional syn-
thetic or biological disease-modifying anti-rheumatic drugs
(DMARDS), could make them more susceptible to infection
with COVID-19 than the general population. Despite the
growing international experience and the increasing number
of pregnant women diagnosed with SARS-CoV-2, little is
still known about the impact of the novel coronavirus on
pregnancy, especially in patients with rheumatic and mus-
culoskeletal diseases (RMD) [10, 11].

One of the most important determinants of infectious
risk, which leads to many complications during RMD is the
presence of comorbidity [12, 13]. Misra et al. summarized
in “Rheumatologists’ perspective on coronavirus disease 19
and potential therapeutic targets” that environmental fac-
tors and comorbidity presumably increase the severity of
COVID-19 [13]. Moreover, cardiovascular manifestations,
as well as diabetes mellitus, interstitial lung disease, chronic
kidney diseases, and renal failure are a major risk factor for
clinical features and severity in viral infection [13-15]. A
recent study of Yao H et al. concludes that older males with
chronic concomitant diseases were more likely to develop
severe SARS-CoV-2 infection [16].

Recently, the World Health Organization (WHO and
Centers for Disease Control and Prevention (CDC) have
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announced that pregnant women have the same risk as to
the general population [17-19]. However, none of the state-
ments is clear on whether pregnant patients with rheumatic
diseases with or without comorbidities are at increased risk
of infection with COVID-19, possibly due to the lack of suf-
ficient data needed for analysis.

The purpose of this systematic review is to provide an
overview of the current data for COVID-19 in patients with
rheumatic diseases and pregnancy and answer the concerns
of medical professionals and in particular rheumatologists
in this difficult situation.

Search strategy

We searched in Embase, MEDLINE, and Scopus on 11. 04.
2020 for articles in English, describing COVID-19 infection
in pregnant women diagnosed with rheumatic and musculo-
skeletal diseases without restriction to publication date. We
used the following combination of keywords in the search
strategy: “pregnancy”’, “novel coronavirus”, “COVID-19”,
“SARS-CoV-2”, “rheumatic diseases”. The search was per-
formed by two independent authors who identified 1,115
results, but most of them were excluded due to the study
not including pregnancy, RMD, humans, or language other
than English.

After screening the records and paying particular atten-
tion to the keywords, a total of 794 publications were
excluded from the current systematic review. Our main
focus was studies with inclusion criteria reporting cases of
pregnant women with COVID-19, patients with rheumatic
diseases, and recommendations for these groups of patients
in the current pandemic situation.

Initially, we identified 29 publications in the English
language: reviews of the literature, case reports, guidelines,
original articles, and correspondence that were reviewed in
full text. After the selection of the publications for eligibil-
ity, based on the aforementioned criteria, 11 articles were
excluded (Fig. 1). We found the recommendations of the
Royal College of Obstetricians & Gynecologists (RCOG)
and The Royal College of Midwives for COVID-19 infection
in pregnancy, as well as Guidelines for pregnant women with
suspected SARS-CoV-2 infection which is included in the
summary of this review [6, 9, 20].

COVID-19 transmission and pregnancy

Recently, numerous concerns were raised in regards to the
health of pregnant women and the safety of their chil-
dren and have come to the fore after the rapid spread of
COVID-19 throughout the five continents. Despite there
being no reported patients with rheumatic disease infected
during pregnancy with COVID-19, there is still the real
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possibility of this happening as the numbers are increas-
ing each day and the possibility of avoiding contamination
seems impossible.

Since the beginning of 2020, 12 articles have been pub-
lished presenting case reports, reviews, correspondences,
and guidelines for the management of SARS-CoV-2 infec-
tion in pregnancy [6-11, 17, 21-25].

In most of the reported cases, we find evidence prov-
ing that the transmission of SARS-CoV-2 infection is from
humans to humans [6, 22]. Usually through direct close
contact with infected persons’ respiratory secretions which
can enter the eyes, mouth, nose, and airways [6]. The dis-
tance required to avoid this contact is within 2 m. However,
recently published correspondence in The New England
Journal of Medicine by Meselson announced that aerosols
from infected persons can pose a risk of inhalation even over
greater than this distance and especially indoors if there is
poor ventilation [26]. The infectious risk increases with the
higher quantity of the novel coronavirus entering the body.
The SARS-CoV-2 can be isolated from respiratory secre-
tions, feces, and fomites [6, 7].

The second route of spreading the disease is via touching
contaminated surfaces, objects, or the hand of an infected
person and subsequent transmission to one’s eyes, mouth,
or nose [6].

In pregnant women, one of the widely discussed topics
is the vertical transmission of COVID-19 infection from
mother to her child antenatally or intrapartum. Chen et al.
report in a retrospective review of nine pregnant women
with laboratory-confirmed COVID-19 pneumonia absence
of evidence for vertical transmission. The amniotic fluid,
cord blood, and neonatal throat swab sample were tested,
as well as breastmilk samples after the first lactation — all
of the samples were negative for the virus. All nine patients
gave birth via caesarean section in their third trimester [11].
The conclusion of the author, despite this small number
of cases, suggests that there is no vertical transmission in
women diagnosed with COVID-19 pneumonia [11].

Nan Yu and colleagues report In The Lancet Infectious
Diseases, clinical features of seven pregnancies and obstetric
and neonatal outcomes in these patients infected with SARS-
CoV-2 in Wuhan [27]. All of the cases had similar symptoms
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to those of the other adults infected with COVID-19 and
were treated with antiviral therapy, oxygen supplementation,
and isolation. All of the babies were delivered by caesarean
sections without complications, and the children were born
in good condition [27]. Three of the newborns were tested
for SARS-CoV-2 and one was positive for the infection 36 h
after birth [27]. These findings are a prerequisite for hypo-
thetical vertical transmission, but insufficient data at this
stage does not allow general conclusions.

Another descriptive study by Zhu and colleagues, report
10 neonates (including two twins) born by 9 pregnant
women with COVID-19 [28]. Seven of the babies were
delivered by cesarean section and three by vaginal delivery
(one pair of twins and one single baby) [28]. Pharyngeal
swab specimens were collected from nine of the neonates
and all of them were negative, including those from babies
who were delivered “per vias naturales” [28]. Concerns
about the opportunity of higher infectious risk of COVID-
19 vertical transmission through vaginal delivery are still
reasonable due to different scientific reports (Table 1).
However, most of them describe negative results for SARS-
CoV-2 in neonates after the delivery.

Breslin et al. confirm the absence of vertical transmission
in 18 women who have delivered including 4 symptomatic
patients for COVID-19 and 14 initially asymptomatic. Fif-
teen neonates were negative for SARS-CoV-2, tested on the
same day of birth and two infants had unclear results on the
day of life 0, and subsequently tested and negative on day

1-2. “Indeterminant” test result was found in one baby, who
was clinically assessed as “healthy” and accepted for “pre-
sumptive negative” [29]. None of the neonates had positive
antibodies for IgM or IgG COVID-19 [29].

In contrast to these results, two studies have published
evidence of positive IgM SARS-CoV-2 in the serum of
newborn at birth (Table 1) [30, 31]. IgM does not cross the
placenta, so it is very likely to be related to the neonatal
immune response to in utero infection [6].

The discussion of whether vaginal delivery increases
the infectious risk exists before the current COVID-19
pandemic. Since 2005, Yudin and colleagues described
a 33-year old pregnant woman diagnosed with SARS at
31 weeks of gestation and clinical symptoms of fever, a dry
cough, and patchy infiltrates on chest X-ray. No further com-
plications were observed and no oxygen supplementation
was needed. A healthy female baby was delivered vaginally
with no evidence of infection [32].

All of the described reports and conclusions are based on
a small number of cases and further researches is required
to evaluate the infectious risk and algorithms to proceed in
this global pandemic situation.

Clinical features of COVID-19 in a pregnant woman
According to the Guidance for healthcare professionals on

coronavirus (COVID-19) infection in pregnancy, published
by the RCOG and Royal College of Midwives, pregnant

Table 1 Summary of reported cases, possible vertical transmission and patient’s treatment

Chen Hetal. Nan Yuetal. ZhuHetal. Breslin N Dong Letal. Zeng
(2020)!"! (2020)*7 (2020)%8 etal. (2020)  (2020)* H et al.
¥ (2020)*!

Number of infected women with COVID-19 9 (100%) 7 (100%) 9 18 1 6
Number of born neonates 9 (100%) 7 (100%) 10 18 1 6
Cesarean section delivery 9 (100%) 7 (100%) 7 9 1 6
Vaginal Delivery 0 0 3 9 NA NA
Number of tested neonates for COVID-19 PCR 9 3 10 18 1 6
Nasopharyngeal swab positive for COVID-19 neonates 0 1 0 0 0

COVID-19 IgG positive neonates 0 NA NA 0 5
COVID-19 IgM positive neonates 0 NA NA 0 1

Breastmilk samples positive for COVID—19 0 NA NA NA NA NA
Vertical transmission No Yes No No Yes Yes
Oxygen support 9 (100%) 7 (100%) - 1 (2%) 1 (100%) -
Antiviral therapy 6 (67%) 7 (100%) 5 (56%) - 1 (100%) -
Antibiotic therapy 9 (100%) 7 (100%) - 2 (5%) 1 (100%) -
Hydroxychloroquine - - - 2 (5%) - -
Corticosteroid treatment 0 5(71%) - - 1 (100%) -
Interferon 0 7 (100%) 1(11%) - - -
Chinese medicine 0 7 (100%) - - - -

*PCR polymerase chain reaction
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women do not appear to be more susceptible to coronavirus
infection than the rest of the population [6]. However, the
immune’s system response to viral infection during preg-
nancy makes these women vulnerable to COVID-19 and can
cause more severe symptoms [6, 33].

Most of the pregnant women experience flu-like symp-
toms with a cough, shortness of breath, fever, anosmia, head-
ache, and diarrhea [6, 23, 27]. In some cases, more severe
complications such as pneumonia and marked hypoxia can
occur.

Breslin and colleagues presented a series of 43 confirmed
cases of pregnant women with COVID-19 admitted in New
York City hospitals who showed a similar pattern of dis-
ease severity compared to the general population: 37 women
(86%) had mild disease symptoms, four (9.3%) experienced
severe disease symptoms and two (4.7%) was in critical con-
dition [29]. In comparison to the rest of the adult popula-
tion described by Wu et al. these values are similar: 80%
had mild, 15% severe and 5% critical presentation of the
disease [34]. Chen L. et al. confirms similar data to the data
presented by Wu and colleagues, according to which 109
(92%) of pregnant cases had mild disease, 9 (8%) had severe
symptoms and one patient received noninvasive mechanical
ventilation due to critical course of the disease [35]. Most of
the publications to date report predominantly mild infection
with COVID-19 in pregnant women; however, there have
been case reports for severe infection requiring ventilation
and extracorporeal membrane oxygenation [36].

According to clinical features of COVID-19 infection
in pregnant women, most of the studies reported good
outcomes, but all of the enrolled patients were in the third
trimester of the pregnancy and had predominantly mild
symptoms [37]. Although Chen L. et al. described in the
study population of 118 women, there were 3 spontaneous
abortions, 2 ectopic pregnancies and 4 induced abortions
(all due to the concerns of SARS-CoV-2 infection), a total
of 68 patients delivered during the study period and had 70
births [35].

The most recent report of the Intensive Care National
Audit and Research Centre (ICNARC) in the United King-
dom (UK) described 5578 patients who were admitted to
critical care settings, diagnosed with COVID-19. From
them, currently pregnant were 16 and recently pregnant
(within 6 weeks) were 21 [38]. Despite the described by
ICNARC pregnant woman in critical condition, Liu D and
colleagues reported cases of COVID-19 pneumonia in preg-
nancy which are milder and consequent good recovery [39].
There are currently no reported deaths in pregnant women
due to COVID-19 infection.

Historically, in a previous 2002-2003 coronavirus pan-
demic, Wong et al. describe pregnancy and perinatal out-
comes in twelve women infected with SARS-CoV [40].
More than 50% of them reported abortion within the first

trimester of the infection. In 40% of the pregnant patients
in the second trimester was observed intrauterine growth
restriction, and in 80%—preterm delivery. Furthermore, 25%
(3 women) died during the pregnancy [40]. In 2019, Alfaraj
et al. described 11 cases of pregnant patients diagnosed with
the Middle East respiratory syndrome (MERS-CoV). Peri-
natal death was reported in three of the women and 91% had
adverse outcomes [24, 41]. Additional information about
placental pathology was published in an article in Chinese
by Chen S. et al. The authors reported 3 cases of women
with COVID-19 who delivered by cesarean section [42]. The
authors reported various fibrin deposition inside and around
the villi with local syncytial nodule increases in all of the
women. In one of the cases placental infarctions were found
and in the other chorionic hemangioma was present like con-
comitant morphology [42]. All of the samples from the three
placentas were tested for the nucleic acid of COVID-19 and
the results appeared negative [42]. No clinical evidence of
villitis or chorioamnionitis was observed in these cases [42].

A limited number of authors report cases of MERS and
SARS-CoV infection during pregnancy. Most of them
revealed an increased risk during the last trimester. Mullins
et al. reported there was an increased risk of preterm birth
indicated for maternal medical reasons after 28 weeks’ ges-
tation [43]. The authors conclude that preterm delivery was
carried out in 47% of hospitalized pregnant women that were
infected with COVID-19 [43]. Although further clarification
and analyses are needed as to whether this was iatrogenic or
spontaneous. In cases of iatrogenic delivery, it was predomi-
nantly for maternal indications related to the viral infection,
but in some cases, there was evidence of fetal compromise
and prelabour, preterm rupture of the membranes [6, 11, 12].

Concerns about the possibility of hypercoagulation dur-
ing pregnancy are increasing because of data from hospi-
talized patients with proven SARS-CoV-2 infection, which
indicates changes in coagulation and a tendency to hyper-
coagulation [44]. Women during pregnancy after infec-
tion with SARS-CoV-2 likely have a higher risk of venous
thromboembolism(VT) [45]. Other factors like smoking,
movement limitations in consequence of isolation at home
also increase the risk of thromboembolism. In pregnant
patients with connective tissue diseases (like systemic lupus
erythematosus (SLE) and /or antiphospholipid syndrome)
the risk of hypercoagulation is even higher [46]. Therefore,
concerns for this group of patients about possible mater-
nal venous thromboembolism and additional infection with
COVID-19 necessitate a combined approach and observa-
tion by a multidisciplinary team of specialists, as well as the
prevention of hypercoagulation. The administration of low
molecular weight heparin is the recommended option for
the prevention of VT [6, 46]. No case of a pregnant woman
with a systemic connective tissue disease and infection with
SARS-CoV-2 has been registered to date, which suggests
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that algorithms for treatment of this group of patients are
yet to be developed.

Recommendations for pregnant women diagnosed
with COVID-19

Ever since the novel coronavirus pandemic spread in over
212 countries and many authors reported an increasing num-
ber of pregnant women and neonates infected with SARS-
CoV-2, the evidence showed good outcomes in most of the
cases. However, the concerns about them necessitated the
development of recommendations and guidelines for the pre-
vention and treatment of suspected SARS-CoV-2 infected
pregnant patients. Favre et al. proposed a detailed algorithm
for health care providers [10].

In summary, these recommendations are divided into two
parts: guidance for management of pregnant women with
suspected COVID-19 and with confirmed SARS-CoV2
infection. The suggested algorithm in cases with suspected
viral infection includes two main points. Firstly, all pregnant
women, even asymptomatic, who have travelled abroad or
had close contact with a patient with confirmed viral infec-
tion should be tested for the nucleic acid amplification test
for SARS-CoV-2 [10]. Secondly, pregnant patients who
are asymptomatic, but have confirmed infection, should be
monitored at home for clinical symptoms for at least 14 days
[10].

The recommendations for management in cases with con-
firmed SARS-CoV-2 infection suggest that asymptomatic
and pregnant patients recovering from mild illness should be
monitored twice a month. Ultrasound and Doppler assess-
ments should be performed because of the potential risk for
intrauterine growth restriction [10]. Furthermore, in case
of complications like COVID-19 pneumonia, the patients
should be treated at a tertiary care center by a multidisci-
plinary team. When quick organ failure caused by sepsis is
demonstrated, patients should be transferred to an intensive
care unit [10]. In the case of fetal distress, prompt caesarean
delivery or termination (if it is legal before fetal viability)
should be performed. An individual approach to the choice
of delivery timing should be applied to each pregnant
woman according to the gestational week and the condition
of the mother and the fetus [10]. The authors recommend
vaginal delivery via induction of labor, whenever is possi-
ble, to avoid maternal exhaustion and surgical complications
in an already sick patient. Isolation for the neonates from
their mothers who are positive for SARS-CoV-2 for at least
14 days or until viral shedding clears is recommended [10].

Further guidance for health care professionals, mid-
wifery, and obstetric services caring for pregnant women
was published by the Royal College of Obstetricians &
Gynecologists and The Royal College of Midwives [6]. The
recommendations were made as a measure against disease.
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They are divided into sections: general recommendations,
advice-regarding social distancing and self-isolation, and
recommendations regarding appointments and urgent visits
to clinics and hospitals. The conclusion advises that all mid-
wifery and obstetric services caring for a pregnant woman to
maintain stringent social distancing [6]. Although visiting
maternity services may cause significant anxiety about the
possibility of infection with COVID-19, it is recommended
that pregnant women do attend antenatal and postnatal care
centers. Advice for many aspects of everyday life including
maternal mental well-being, smoking cessation, and sources
for self-help for anxiety and stress were published to support
and organize pregnancy periods in the COVID-19 pandemic
situation.

Breastfeeding is one of the topics that soon began to be
discussed. The main risk in breastfeeding is the close contact
between the mother and the child and the high potential of
transmission of COVID-19. The RCOG recommends the
infectious risk to be discussed with the parents and precau-
tions should be taken to limit the viral spread to the baby
[6]. Guidance and precautions for Infants’ feeding include
mothers’ personal hygiene like washing her hands before
touching the baby, breast pumps, or bottles. Secondly, the
mother should avoid coughing or sneezing on the baby while
feeding and wear a fluid-resistant surgical facemask while
caring for the baby. Whenever she is using a breast pump, it
is necessary to follow recommendations for pump cleaning
after each use. If the mother feels unwell, she should ask
someone who is not sick to feed the baby. For babies who are
bottle-fed with formula or expressed milk, strict adherence
to sterilization guidelines is recommended [6].

Recommendations for patients with rheumatic
diseases and COVID-19

Over the last five months, since novel coronavirus spread all
over the world, patients with rheumatic diseases face many
challenges. The uncertainty and absence of information, as
well as the characteristic of highly contagious viral illness
with a mortality rate of 2%, contributed to the increasing
concern of patients with RMD about the use of immu-
nomodulatory or immunosuppressive treatment.

During this time, 360 patients with RMD infected with
SARS-CoV-2 were reported to the COVID-19 Global
Rheumatology Alliance Registry of 7157 that were tested.
This number includes not only sick patients but also
asymptomatic who were positive for SARS-CoV-2. By
the beginning of august 2020, the number of patients with
RMD infected with SARS-CoV-2 had increased to 4293
(1783 by Global/(UCSF) and 2510 by European / EULAR
Registry). Thirty-nine percent (91) of patients were hos-
pitalized for SARS-CoV-2 infection and 7.63% (10) died
from complications [5]. The data from The COVID-19
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Global Rheumatology Alliance Registry reported detailed
information from Global / UCSF registry (1783 cases):
39% (694) from all patients are diagnosed with Rheuma-
toid arthritis (RA), 9% (165) with Psoriatic arthritis (PSA),
17% (306) have SLE, 6% (108) with Spondyloarthritis, 7%
(125) have vasculitis and 4% (70) have Sjogren’s syndrome
[5]. Most of the patients are female — 1331 (75%) and 451
(25%) are males [5].

No reports are available for a pregnant patient diagnosed
with rheumatic disease and infection with SASRS-CoV-2
to date [5].

According to the treatment regimen prior COVID-19
diagnosis—63% (1120) were on conventional synthetic dis-
ease-modifying anti-rheumatic drugs (csDMARDS), 26%
(471) on hydroxychloroquine, 31% (547) administered bio-
logic (lDMARDS), 5% (87) Janus kinase inhibitors (JAK),
22% (394) took non-steroidal anti-inflammatory drugs
(NSAIDs) and 33% (594) on glucocorticoids [5]. The risk of
infection reported by most of the randomized clinical trials is
higher in patients on bDMARDS than these on csDMARDS
[47, 48]. However, The COVID-19 Global Rheumatology
Alliance Registry described more cases in patients with
RMD infected with novel coronavirus while on treatment
with csDMARDS. A likely explanation for this is that more
patients are treated with conventional synthetic DMARDs in
the patient population than with biological agents.

Considerations about the immunosuppressive treatment
required EULAR, ACR, British Society for Rheumatology
(BSR), and Australian Rheumatology Association (ARA)
to publish recommendations for patients with rheumatic
diseases and COVID-19 [49-52]. The major points include
keeping strict personal hygiene (wearing a mask, washing
hands regularly, avoid touching face), and social distanc-
ing (avoidance of handshakes and hugs). Moreover, patients
with RMD should avoid public transport and large groups of
people. In case symptoms such as fever or persistent cough
appear, the patients should get tested for COVID-19. A rou-
tine rheumatology appointment can be postponed or can
be performed by telephone (if it is not essential). Accord-
ing to the treatment, patients should avoid discontinuation
of glucocorticoids, even in case of active infection. In the
case of administration of Immune suppressive drugs like
csDMARDS, bDMARDS, JAK inhibitors, glucocorticoids
should not be stopped or the dose reduced except in case of
infection [49-52].

In addition to the EULAR recommendations, The WHO
recently published a paper on preventive measures for peo-
ple in an area affected by an outbreak. Aide-memoire for
infection prevention and control in a healthcare facility rec-
ommends personal hygiene, personal protective equipment,
isolation precautions, aseptic techniques, cleaning and dis-
infection, sterilization and waste management, and antibiotic
use protocol [53].

Although these recommendations are very important
to rheumatologic society, many concerns, the absence of
experience, and many questions are still unanswered. On
the other hand, a growing number of articles and informa-
tion about the pathogenesis of the viral infection as well
as preliminary results from clinical trials with medications
used for the treatment of rheumatoid arthritis give light
and a whole new perspective to the current pandemic situ-
ation [14]. Chloroquine and hydroxychloroquine have been
included in Chinese and French protocols for treating the
complications of SARS-CoV-2 infection [54, 55]. The Lan-
cet Infectious Disease published on the third of April a cor-
respondence regarding the potential use of Baricitnib for
treatment of COVID-19 [56]. Moreover, a pilot study on the
safety and clinical impact of Baricitinib therapy of COVID-
19 concludes that the use of this specific JAK inhibitor may
limit the cytokine “storm” associated with the viral infection
and may be useful for reduction of severity progression [57,
58]. Despite the promising results, the number of treated
patients is still small and numerous questions about safety
and clinical impact require careful consideration. Also, the
potential role of Tocilizumab (anti-interleukin-6) for manag-
ing the cytokine storm, associated with the complications
of infection with SARS-CoV-2, is still widely discussed
[59]. A randomized clinical trial in phase III with anakinra
demonstrated a significant survival benefit in patients with
sepsis and suggested the potential use of anti-interleukin-1
in hyperinflammatory conditions and potential treatment for
COVID-19 pneumonia [60]. Despite these promising data,
there are still insufficient results to summarize general rec-
ommendations apply to most of the cases with RMD and
COVID-19. One of the limitations of this review is the lack
of reported cases of pregnant patients with rheumatic dis-
eases. Another limitation is the lack of sufficient information
and consensus on the treatment of patients with RMD and
SARS-COV-2 infection. However, this review summarizes
in detail the information from recent studies and purpose-
fully informs about the initiatives of the rheumatological
communities in the fight against COVID-19. Combining the
recommendations of The Royal College of Obstetricians &
Gynecologists with those of EULAR, ACR, BSR, and ARA
to give a more in-depth overview and a new perspective for
the rheumatologist who decides how to treat his patients in
this epidemic situation. Furthermore, a limited number of
studies provide information on the various rheumatic dis-
eases, the presence of comorbidity, and the consequences
of SARS-COV-2 infection.

It is known, that PSA patients have higher cardiovas-
cular risk than the general population [61, 62], so it is
very likely that in combination with comorbidities like
arterial hypertension and diabetes put this group of
patients at higher risk of complications when infected with
SARS-CoV-2 [63]. Moreover, psoriatic arthritis (PSA) is

@ Springer



1760

Rheumatology International (2020) 40:1753-1762

considered for an independent cardiovascular risk factor
[64]. National Psoriasis Foundation (NPF) Medical Board
COVID-19 recommendations for patients with psoriatic
disease follow the global tendency and adhere to advice
published by EULAR and ACR [63]. At this time, the NPF
Medical Board does not recommend to patients with PSA
to stop biologic therapy. Every case should be discussed
with a rheumatologist and take an individual decision [63].

In contrast to algorithms recently published for inflam-
matory joint diseases, just a few recommendations are
available for patients with SLE. Mathian et al. recently
published in Annals of the Rheumatic disease observations
based on the clinical course of COVID-19 in a series of 17
patients with SLE treated with hydroxychloroquine (HCQ)
[65]. The authors conclude that therapy with HCQ does
not seem to prevent COVID-19 and its complications in
patients with SLE [65]. They can suffer from comorbidity
like chronic kidney disease and obesity and consequently
have more severe forms of COVID-19 [66, 67]. Recently,
the ACR advise patients with SLE to talk to their rheuma-
tologist and follow recommendations before the interrup-
tion of the therapy during SARS-CoV-2 infection [50, 68]
However, there are no current specific advice and thera-
peutic strategy for patients with SLE.

Conclusion

Many concerns and questions are being continually
addressed in an attempt to bring clarity and answers. Pro-
fessional organizations have developed algorithms and
recommendations to prevent morbidity and avoid com-
plications in immunocompromised patients. Despite the
amount of accumulated knowledge that has been collated
in regards to infectious diseases, autoimmune answer,
and different therapeutic strategies, which occur daily in
clinical practice, the results from ongoing research are still
being anticipated, as they would supplement the existing
algorithms.
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