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Abstract
Severe acute respiratory syndrome coranovirus-2 (SARS-CoV-2) infection has become an important health-care issue world-
wide. The coronavirus disease 2019 (COVID-19) has also raised concerns among patients with inflammatory rheumatic 
conditions and their treating physicians. There are emerging data regarding the potential risks of SARS-CoV-2 for this 
particular patient group. However, less is known with regard to the course of COVID-19 among patients receiving IL-17 
inhibitors. The aim of the current article is to review the growing body of knowledge on the course/management of COVID-
19 in patients with inflammatory rheumatic diseases by presenting a SARS-CoV-2 infected case with ankylosing spondylitis 
under secukinumab therapy. A 61-year old patient with ankylosing spondylitis who was on secukinumab therapy for 5 months 
admitted with newly onset fever and gastrointestinal complaints. After being hospitalized, she developed respiratory mani-
festations with focal pulmonary ground-glass opacities and multiple nodular densities in both lungs. The patient was tested 
positive for SARS-CoV-2 infection. Substantial clinical improvement was obtained following a management plan, which 
included tocilizumab, hydroxychloroquine, prednisolone and enoxaparin sodium. PubMed/MEDLINE and Scopus databases 
were searched by using relevant keywords and their combinations. The literature search revealed four articles reporting the 
clinical course of COVID-19 in seven rheumatic patients on secukinumab. The clinical course of SARS-CoV-2 infection 
was mild in most of these patients, while one of them experienced severe COVID-19. Interleukin-17 has been related to the 
hyperinflammatory state in COVID-19 and IL-17 inhibitors were presented as promising targets for the prevention of aber-
rant inflammation and acute respiratory distress in COVID-19. However, this hypothesis still remains to be proved. Further 
studies are warranted in order to test the benefits and risks of IL-inhibitors in SARS-CoV-2 infected individuals.
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Introduction

Coronaviruses are a family of zoonotic viruses. Seven of 
them including the severe acute respiratory syndrome 
coranovirus-2 (SARS-CoV-2) are known to cause human 
disease [1]. SARS-CoV-2 related disease is named as the 
coronavirus disease 2019 (COVID-19). The main SARS-
CoV-2 proteins that play role in virus-human cell interaction 
are the spike, envelope, membrane and nucleocapsid pro-
teins [2]. The host cell-receptor of SARS-CoV-2 is the angi-
otensin-converting enzyme 2 (ACE2), which is expressed by 
several human cells such as the pulmonary epithelial cells, 
endothelial cells, enterocytes, kidney proximal tubular cells, 
and the liver cells [3–5]. Given this fact, SARS-CoV-2 infec-
tion may have a wide range of clinical manifestations, while 
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acute respiratory syndrome is the prominent feature of the 
disease [3].

Following the outbreak of SARS-CoV-2 infection, a con-
cern has arisen over its impact on immune compromised 
patients. The maintenance of biological disease modifying 
anti-rheumatic drugs (bDMARDs) during the pandemic has 
become a burden. A survey among rheumatology practition-
ers from India revealed that most of the respondents agreed 
about the need for a change in the management plans of 
patients with rheumatic diseases. Besides, the results showed 
that 47.5% of the participants reduced the use of bDMARDs 
[6]. Immunobiological agents have been associated with an 
increased risk of viral, bacterial, granulomatous and oppor-
tunistic infections. On the other hand, immune modulation 
through biological therapy may also prevent from the robust 
production of immune cytokines and contribute to a less 
aggressive response to viral infections [7, 8].

Our understanding about the immunological pathways 
in COVID-19 is improving rapidly. Interleukin (IL)-17 is 
one of the pro-inflammatory mediators secreted in coro-
navirus infection [9]. Knowledge on the course of SARS-
CoV-2 infection among patients receiving IL-17 inhibitors 
is increasing. The aims of the present article were (1) to 
present the management of COVID-19 in a patient with 
ankylosing spondylitis under secukinumab therapy and 

(2) to review the growing literature regarding the course/
management of COVID-19 in patients with inflammatory 
rheumatic diseases.

Case report

A 61-year old female was admitted to the hospital for a 
1-day history of fever, vomiting and diarrhea. The anamne-
sis revealed that she has been complaining of intermittent 
nausea for almost 1 week. The patient also reported that 
her sister was diagnosed as COVID-19 the day before her 
admission. She had a history of ankylosing spondylitis dated 
back 11 years and over the past 5 months, she had been 
treated with secukinumab with a good clinical response. The 
patient has taken the last dose of secukinumab 5 days ago. 
On physical examination, the body temperature was 38.3 °C, 
lungs revealed bilateral rales at lower zones. Auscultation of 
the heart revealed rhythmic tachycardia with no extra heart 
sounds. The patient was hospitalized for further assess-
ment and management. Laboratory parameters are given in 
Table 1. After being hospitalized, the patient experienced 
respiratory manifestations. Computerized tomography scan 
of the thorax revealed focal pulmonary ground-glass opaci-
ties and multiple nodular densities in both lungs. On the first 

Table 1   Laboratory parameters 
during the course of coronavirus 
disease 2019 in the patient with 
ankylosing spondylitis

WBC white blood cell, Hct hematocrit, ESR erythrocyte sedimentation rate, AST aspartate aminotrans-
ferase, ALT alanine aminotransferase, LDH lactic dehydrogenase, CK creatinine kinase, PT prothrombin 
time, aPTT activated partial thromboplastin time
a 2 months before COVID-19
b 2 weeks after discharge

Pre-infectiona Hospitalization Follow-upb

WBC (µL) (4800–10,800) 8200 5400 4900
Neutrophil (µL) (1800–7700) 4000 3200 1500
Lymphocyte (µL) (1000–4800) 3400 1400 2500
Monocyte (µL) (300–800) 700 800 700
Hct (%) (36–46) 39.5 40 39.8
Platelets (µL) (130,000–400,000) 268,000 222,000 219,000
ESR (mm/h) (0–30) 23 34 ↑ –
CRP (mg/L) (0–8) 4.71 10.6 ↑ 1.15
ALT (U/L) (7–35) 16 22 46
AST (U/L) (15–41) 19 32 27
LDH (U/L) (115–248) – 258 ↑ –
BUN (mg/dL) (8–20) 11.9 11 10.3
CK (U/L) (38–234) – 53 –
Creatinine (mg/dL) (0.4–1.0) 0.58 0.54 0.56
PT (s) (11–15) – 11.6 10.7
aPTT (s) (20–35) – 21.4 21
Fibrinogen (mg/dL) (180–380) – 427.63 ↑ –
Ferritin (ng/mL) (11–307) – 43.1 –
D-dimer (mg/L) (0–0.55) – 0.4 –
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day of hospitalization, the patient was started on favipiravir 
(loading dose 1600 mg twice on the first day, maintenance 
dose 600 mg twice daily), oseltamivir (75 mg twice daily) 
and hydroxychloroquine (loading dose 400 mg twice on 
the first day, maintenance dose 200 mg twice daily). Sam-
ple was collected for SARS-CoV-2 reverse transcription-
polymerase chain reaction test (RT-PCR). On the second 
day of hospitalization, the patient still had fever. She was 
started on enoxaparin sodium 60 mg daily. On the third day, 
the patient still had fever, a positive RT-PCR test result for 
SARS-CoV-2 was obtained and oseltamivir treatment was 
stopped. Interleukin-6 inhibitor was planned. On the fourth 
day, the patient showed clinical and radiographical pro-
gression. She had constant fever. Intravenous prednisolone 
(40 mg) and ranitidine (50 mg) were administered. Repeated 
RT-PCR test for SARS-CoV-2 also resulted positive. IL-6 
level was high (13.0 pg/mL). The patient was given a sin-
gle dose of 400 mg tocilizumab via intravenous infusion. 
On the fifth day, favipiravir and hydroxychloroquine treat-
ments were stopped. The patient showed substantial clini-
cal improvement shortly after tocilizumab therapy. RT-PCR 
test for SARS-CoV-2 resulted negative. She was discharged 
from the hospital on the 8th day of admission. She continued 
daily enoxaparin sodium 60 mg for 2 weeks till follow-up 
visit. At the follow-up visit (2 weeks after discharge), she 
had no complaints and physical examination was normal. 
Rapid IgM-IgG Combined Antibody Test for COVID-19 

was positive. Blood samples were collected for laboratory 
analysis (Table 1). The patient was not given the mainte-
nance dose of secukinumab therapy. At the second follow 
up visit (7 weeks after discharge), the patient underwent 
a CT scan, which revealed significant improvement. Given 
the two negative RT-PCR test results for SARS-CoV-2 and 
complete clinical recovery, secukinumab infusion was per-
formed just after the second follow-up visit. The timeline of 
the disease course is depicted in Fig. 1. Written informed 
consent was obtained from the patient for the publication of 
her patient data.

Search strategy

The literature search was conducted through PubMed/
MEDLINE and Scopus by using the keywords “coro-
navirus disease 2019”, “SARS-CoV-2”, “inflammatory 
rheumatic diseases”, “ankylosing spondylitis”, “spondy-
loarthropathy”, “secukinumab”, “disease modifying anti-
rheumatic drugs”, and “biological drugs”. The inclusion 
criteria were as follows: (1) observational and/or inter-
ventional studies, (2) case series/case reports, (3) brief 
reports, (4) narrative reviews, systematic reviews, meta-
analyses, (5) letters/correspondences, and (6) articles writ-
ten in English language. Unpublished items and abstracts 
were excluded [10] (Fig. 2).

Fig. 1   Timeline of the disease course
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The risk of COVID‑19 in patients with inflammatory 
rheumatic diseases

Immunocompromised patients are at high risk of several 
infectious diseases including the viral infections. In this 
regard, SARS-CoV-2 infection emerged as a source of con-
cern for patients with inflammatory rheumatic conditions, 
particularly for those receiving immunosuppressants includ-
ing bDMARDs [5]. There are a number of reports examining 
the risk of COVID-19 in rheumatic conditions. Favalli et al. 
collected data from patients on bDMARDs [11]. Of the sam-
ple (n = 530), 10 reported contact with established COVID-
19 cases. However, none developed any symptoms of infec-
tion. Of the included patients, three (1 sarcoidosis, 1 axial 
SpA and 1 PsA) experienced mild COVID-19 with positive 
nasopharyngeal swab for SARS-CoV-2. All three patients 
were on bDMARDs (adalimumab, infliximab or secuki-
numab). Yet, there could be some factors interfered with 
the results. Firstly, almost 90% of the patients reported that 
they took preventive measures strictly against COVID-19. 

Another potential bias is that the survey was unable to iden-
tify asymptomatic SARS-CoV-2 infected patients. There-
fore, the researchers concluded that the real incidence of 
SARS-CoV-2 infection among patients with inflammatory 
rheumatic diseases might be higher [11]. Emmi et al. con-
ducted a survey among patients with systemic autoimmune 
diseases [8]. Of the 458 patients interviewed, 41% were on 
bDMARD therapy. Thirteen patients reported symptoms 
compatible with COVID-19. Seven patients undergone 
nasopharyngeal swab, one resulted as positive for SARS-
CoV-2 infection and developed severe COVID-19. Overall, 
the prevalence of SARS-CoV-2 infection among patients 
with systemic autoimmune diseases was reported as 0.22%, 
which was similar to that observed in the general population 
(0.20%) [8]. Monti et al. collected information on patients 
with chronic arthritis treated with bDMARDs or targeted 
synthetic DMARDs [12]. Of the patients, four reported 
symptoms compatible with SARS-CoV-2 infection, four 
had confirmed COVID-19 identified through rhinopharyn-
geal swabs [12]. A survey by Rosenbaum et al. revealed 
that IL-17 inhibitors are associated with a rate of 1.3% for 
COVID-19 infection [13]. Studies from other disciplines did 
not report any confirmed COVID-19 cases among secuki-
numab users [14, 15].

Patients at older age, with high rheumatic disease activ-
ity and/or systemic comorbidities (coronary heart disease, 
hypertension, diabetes) would be at higher risk of COVID-
19 [5, 16]. Biomarkers predictive of poorer clinical out-
comes are lymphopenia, increased C-reactive protein, lactic 
dehydrogenase, D-dimer and IL-6 levels. However, these 
risk factors for poorer outcome are not specific to inflam-
matory rheumatic conditions [17].

Given the data so far, pre-emptively discontinuation of 
biological therapy is not recommended in patients with no 
signs of SARS-CoV-2 infection [16, 18, 19]. Following a 
survey study on 123 adult patients with connective tissue 
diseases, Favalli et al. concluded as patients should maintain 
ongoing anti-rheumatic treatments while adhering strictly to 
the norms of infection prevention [20]. It should be noted 
that any flare due to drug cessation would put these individu-
als at higher risk of infection [4].

Clinical course of COVID‑19 in patients 
with inflammatory rheumatic diseases

The clinical picture of COVID-19 varies from no symp-
toms to a severe respiratory tract infection with bilateral 
pneumonitis [21]. Initial data from the COVID-19 Global 
Rheumatology Alliance revealed that the most common 
COVID-19 symptoms at onset among patients with rheu-
matic diseases were fever and respiratory system mani-
festations [22]. However, SARS-CoV-2 infected patients 
may also present with other distinct symptoms including 

Fig. 2   Flowchart of the case-based review. COVID-19: coronavirus 
disease 2019, SARS-C0V-2: severe acute respiratory syndrome coro-
navirus-2, DMARD: disease modifying anti-rheumatic drug. * Initial 
search was done on May 9, 2020 by using the provided keywords. To 
retrieve more recent articles, a second search was performed on June 
12, 2020 by using the keywords “secukinumab”, “coronavirus disease 
2019”, and “SARS-CoV-2”. Relevant items were further included
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those related to the gastrointestinal tract. The mechanism 
underlying the digestive symptoms in SARS-CoV-2 infected 
patients is the expression of ACE2 receptors by the gastro-
intestinal epithelial cells [3]. The current case was admit-
ted with vomiting, diarrhea and fever. After being hospital-
ized, she also developed a rapidly progressive pneumonia. 
A multi-center study by Pan et al. revealed that 50.5% of 
204 patients with COVID-19 reported digestive symptoms 
[23]. Six of the patients had digestive symptoms with no 
accompanying respiratory tract manifestations. Patients with 
digestive manifestations revealed longer prothrombin time, 
higher liver enzymes and monocyte counts than those with-
out digestive symptoms [23]. Compatible with these find-
ings, the monocyte counts of our patient were at the upper 
limit of the normal range. The liver enzyme levels were in 
normal ranges at admission, but markedly increased when 
compared to pre-infection results. Further increase in ala-
nine aminotransferase, lactic dehydrogenase and aspartate 
aminotransferase was observed during the hospitalization 
period. On the other hand, the prothrombin time was normal.

There are a number of articles reporting the clinical 
course of COVID-19 among patients on secukinumab 
therapy (Table 2) [11, 24–26]. Favalli et al. reported that 
one patient receiving secukinumab for PsA was managed 
at home with no any respiratory complication related to 
COVID-19 [11]. Haberman et al. identified 86 patients with 

immune-mediated inflammatory disease who had either con-
firmed or highly suspected COVID-19 infection. As for the 
confirmed COVID-19 cases (n = 59), four were on secuki-
numab therapy. Of those patients, one required hospitali-
zation, however discharged at day 3 [26]. Another patient 
reported by Di Lernia et al. recovered with two negative 
RT-PCR results following a course of hydroxychloroquine 
therapy [24]. There are also reports regarding the favora-
ble outcomes of SARS-CoV-2 infected patients who were 
on guselcumab (IL-23 inhibitor) and ixekizumab (IL-17A 
inhibitor) [26–28]. Contrary with these reports on mild 
cases, Sharmeen et al. presented a severe case of COVID-
19 who was on secukinumab therapy for 16 months. The 
78-year old patient with multiple comorbidities remained 
intubated with mechanical ventilation [25].

Age is one of the main risk factors for developing severe 
COVID-19. Although the present case was 61 years old, she 
was responsive to treatment and did not require intensive 
care. Duret et al. reported the favorable outcome of a 60-year 
old COVID-19 case with spondylarthritis receiving etaner-
cept and methotrexate [29]. Similarly, Song et al. reported 
the full recovery from COVID-19 in a 61-year old patient 
on conventional synthetic DMARD therapy [30]. Reports on 
elderly patients treated with secukinumab revealed favora-
ble outcomes for SARS-CoV-2 infection. However, one case 
developed severe COVID-19 (Table 2).

Table 2   The characteristics of the patients with confirmed coronavirus disease 2019 who were on secukinumab therapy

PsA psoriatic arthritis, COVID-19 coronavirus disease 2019, RT-PCR reverse transcription-polymerase chain reaction test, AS ankylosing spon-
dylitis, NR not reported, BMI body mass index

Article Age/sex Disease Duration on 
secukinumab 
therapy

Medical history Presenting COVID-
19 symptoms

Treatment Outcome

Favalli [11] 68/female PsA NR NR NR Not hospitalized
Treatment details: 

NR

Managed at home 
with no any res-
piratory complica-
tion

Di Lernia [24] 73/female PsA 12–13 months Hypertension
Tachycardia
Osteoporosis
Fractures
Hyperuricemia

Fever
Sore throat
Mild cough

HQ regimen 
(800 mg/day for 
2 days, followed 
by 400 mg/day for 
5 days)

Recovered, 2 nega-
tive RT-PCR tests

Sharmeen [25] 78/male AS 16 months Medications:
 Amlodipine
 Hydrochlorothi-

azide
 Losartan
 Nortriptyline
 Levothyroxine
 Rosuvastatin
 Tamsulosin

Fever
Severe dry cough
Fatigue
Myalgia
Shortness of breath
Frontal headache
Lightheadedness

Hospitalized
HQ and azithromy-

cin (5 days)
Mechanical ventila-

tion

Remained intubated 
with mechanical 
ventilation

Haberman [26] 51/male PsA NR Hypertension
BMI > 35

Fever
Cough
Shortness of breath

Hospitalized
HQ and azithro-

mycin

Discharged at day 3

Other cases with confirmed COVID-19 (n = 3) did not require hospitalization
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Currently, there is no suggestion as treatment with bio-
logics may predispose to a more serious or lethal form of 
SARS-CoV-2 infection [12]. It is even possible that elevated 
type I interferon in autoimmune diseases and the use of cer-
tain conventional synthetic and/or bDMARDs have a poten-
tially protective effect [1]. On the other hand, rheumatic 
patients with systemic involvements (i.e. arterial hyperten-
sion, coronary heart disease, and lung involvement) are at 
higher risk for a severe disease course [31, 32]. The growing 
body of evidence will help to improve our understanding on 
the particular topic.

Management of COVID‑19 in patients 
with inflammatory rheumatic diseases

Several drugs used in rheumatology practice have been 
proposed as potential treatments for SARS-CoV-2 infected 
patients [33, 34]. Hydroxychloroquine can increase the 
endosomal pH, inhibit the toll-like receptor activity and 
interfere with the terminal glycosylation of ACE-2 [33]. For 
COVID-19, it was recommended to continue hydroxychloro-
quine 200 mg twice daily for 4 days following a loading dose 
of 400 mg twice daily [35]. Nevertheless, its potential risks 
are important and need to be further studied. Although being 
on steroid therapy is considered as a risk factor for SARS-
COV-2 infection, intravenous use of corticosteroids can be 
considered for SARS-COV-2 infected patients to manage 
excessive inflammation and to prevent ARDS development 
[36, 37]. World Health Organization does not recommend 
routine use of steroid therapy for viral infections [38]. If 
steroid therapy is indicated, a close monitoring of the patient 
in terms of hyperglycemia, hypernatremia, and hypokalemia 
is required [38]. In COVID-19, persistent viral load contrib-
utes to the development of T cell abnormalities and cytokine 
release syndrome. A significant increase in cytokines such as 
TNF-α, IL-1β, IL-6 and IL-10, as well as chemokines such 
as CXC-motif chemokine ligand 10 (CXCL10) and CXC-
motif chemokine ligand 2 (CXCL2) is observed in COVID-
19. Since IL-6 plays a critical role in cytokine-release syn-
drome, blocking IL-6 by tocilizumab has gained interest 
in COVID-treatment [5, 33]. Tocilizumab was shown to 
improve hypoxemia, symptoms and CT opacities shortly 
after administration [39]. Janus-kinase and IL-1 inhibitors 
may have the potential to manage cytokine overproduction in 
COVID-19 [33, 40]. However, further evidence is required 
in terms of their efficacy and safety [5]. The present case 
was started on hydroxychloroquine immediately after admis-
sion. As the lung involvement deteriorated, the patient was 
given a single dose of tocilizumab 400 mg. She was also 
administered a single dose of prednisolone 40 mg. A dra-
matic improvement in respiratory symptoms and signs was 
observed after the use of IL-6 inhibitor.

Another important issue in SARS-CoV-2 infected patients 
with inflammatory rheumatic conditions is the decision of 
biological therapy cessation. In the setting of confirmed/
presumptive COVID-19, as well as following known 
SARS-CoV-2 exposure, withholding the immunosuppres-
sant therapy should be considered [17, 19, 40]. In select 
circumstances, IL-6 inhibitors may be continued [17]. After 
recovering from COVID-19 and two negative test results 
for SARS-CoV-2, the course of bDMARD therapy can be 
planned. This important decision should be given jointly by 
the rheumatology and infectious diseases teams [1]. SARS-
CoV-2 infection might induce disease flares as well as other 
acquired viral infections in patients with inflammatory rheu-
matic diseases [6]. The present case did not experience a 
severe flare despite intercurrent viral stimulus. It could be 
related to the administration of secukinumab just before the 
development of COVID-19 related symptoms. Inhibition of 
IL-17 might also have prevented this case from excessive 
hyperinflammation during the disease course. This immature 
point of view will be further discussed below.

The potential role of IL‑17A in COVID‑19

The immunologic response to SARS-CoV-2 is characterized 
by vigorous production of inflammatory cytokines such as 
TNF-α, IL-6, IL-10, IFN-ɣ, and IL-1β [9]. Interleukin-17 
(formally IL-17A) is another potential cytokine which may 
have role in SARS-CoV-2 related severe lung inflamma-
tion [41–43]. IL-17 is strongly associated with lung injury 
Murray score in COVID-19 patients. Therefore, IL-17 is 
proposed as a predictor of disease severity [44]. Support-
ing this finding, increased number of CC-chemokine recep-
tor 6 + Th17 cells were detected in severe COVID-19 [36]. 
In response to any viral respiratory infection including the 
COVID-19, IL-17 is secreted mainly from the T helper 17 
(Th17) cells in the lung. Interleukin-17 activates the induc-
tion of cytokines (i.e. IL-1β, IL-6, TNF-α), chemokines (i.e. 
CXCL10, macrophage inflammatory protein 2-alpha), other 
inflammatory mediators (i.e. granulocyte-colony stimulating 
factor, monocyte chemoattractant protein-1), matrix metal-
loproteinases and growth factors [42, 43, 45]. IL-17 may 
also promote viral persistence by inhibiting the apoptosis of 
virus-infected cells [41, 46]. This Th17-associated cytokine 
release syndrome (cytokine storm) might result in systemic 
inflammation, fever, recruitment of immune infiltrates, neu-
trophil influx, coagulopathy, tissue damage and pulmonary 
edema [43] (Fig. 3).

Given the above-mentioned pathophysiology, inhibition 
of IL-17 has gained attention as a potential management 
option in COVID-19 [43, 47, 48]. Researchers suggested the 
use of fedratinib, which can decrease the expression of IL-17 
by murine TH17 cells [43]. In this regard, secukinumab 
might also have the potential to suppress Th17 related 
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cytokine storm. One could avoid cytokine inhibition which 
is regarded as the suppression of immune system during 
a viral pandemic. Nevertheless, targeting certain cytokines 
(TNF, IL-6, IL-17A, IL-23 or IL-4/IL-13) with antibodies 
may exert benefits in terms of inhibiting the hyper-inflamma-
tory state in COVID-19. It has been postulated that blocking 
IL-17 might not impair viral clearance [18]. Therefore, IL-
17A stands as a plausible promising target for the prevention 
of aberrant inflammation and acute respiratory distress in 
COVID-19 [48]. However, further studies are warranted in 
order to test this immature hypothesis.

Discussion

We reported the management of COVID-19 in a patient with 
ankylosing spondylitis treated with secukinumab. The case 
presented with gastrointestinal symptoms and developed res-
piratory manifestations following the admission. Substan-
tial improvement was achieved with hydroxychloroquine, 
prednisolone, tocilizumab and enoxaparin sodium. There 
are four articles, so far, reporting the outcomes of COVID-
19 in patients with inflammatory rheumatic conditions who 
were on secukinumab treatment. In general, the outcomes 
are favorable [11, 24–26]. However, there is one report 

regarding an elderly multi-comorbid patient who remained 
intubated with severe COVID-19 [25]. Age and systemic 
comorbidities can increase the risk of developing severe and/
or lethal form of COVID-19.

There is emerging knowledge about the risk and/or 
course of COVID-19 in patients with inflammatory rheu-
matic diseases treated with bDMARDs. The prevalence of 
SARS-CoV-2 infection was reported as 1.3% among patients 
receiving secukinumab therapy [13]. Secukinumab therapy 
may be continued unless confirmed/suspected COVID-19 
or any exposure to a SARS-CoV-2 is present. Otherwise, 
systemic inflammation and a flare-up due to drug cessa-
tion would bear much risk for those patients. On the other 
hand, in patients infected with SARS-CoV-2, maintenance 
of secukinumab following drug cessation can be considered 
after a complete clinical recovery and/or two consecutive 
negative results of RT-PCR for SARS-CoV-2.

Interleukin-17 is one of the pro-inflammatory media-
tors that has been related to the hyperinflammatory state 
in COVID-19 [41–43]. It may induce several cytokines/
chemokines, matrix metalloproteinases and growth factors, 
thereby can trigger cell recruitment, immune infiltration 
and systemic inflammation. Th-17 related hyperinflam-
mation may be considered as a target in COVID-19 treat-
ment [43, 47, 48]. In this regard, IL-17 inhibitors may serve 

Fig. 3   The potential contribution of IL-17A to the hyperinflammatory 
state in SARS-CoV-2 infection. SARS-C0V-2 severe acute respiratory 
syndrome coronavirus-2, APC antigen presenting cell, CD cluster of 
differentiation, Th17 T helper 17, IL interleukin, TNF-α tumor necro-

sis factor-alpha, CXCL10 CXC-motif  chemokine ligand 10, MIP-2α 
macrophage inflammatory protein 2-alpha, MMP matrix metallopro-
teinase, CCL2 CC-motif chemokine ligand 2, GM-CSF granulocyte 
monocyte colony stimulating factor
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as potential inhibitors of cytokine storm in SARS-CoV-2 
infection. Nevertheless, less is known about their potential 
benefits and risks for SARS-CoV-2 infected patients with 
inflammatory rheumatic conditions.

Limitations

As the literature lacks of data on the consequences of 
COVID-19 among patients receiving IL-17 inhibitors, we 
were unable to compare the outcomes of the current case 
with similar reports. Next, the review was based upon a sin-
gle case. Therefore, it would not be possible to generalize 
the findings and/or outcomes of the current case to the whole 
SARS-CoV-2 infected patients with inflammatory rheumatic 
diseases.

Concluding remarks

–	 Patients with inflammatory rheumatic diseases including 
those on bDMARD therapy should be advised to apply 
preventive measures (social isolation, wearing mask, 
washing hands, etc.).

–	 Biological DMARDs may be continued unless patients 
have confirmed/presumptive COVOD-19 or any known 
history of SARS-CoV-2 exposure.

–	 After the recovery from COVID-19, maintenance of 
bDMARD therapy should be decided jointly by the treat-
ing rheumatology and infectious disease physicians.

–	 IL-17 is related to the hyperinflammatory state in SARS-
CoV-2 infection. However, the potential role of IL-17 
inhibition in the clinical course of COVID-19 still needs 
to be further studied.

–	 The clinical course of COVID-19 among patients with 
inflammatory rheumatic conditions treated with secuki-
numab is mild, in general. However, the reported num-
ber of patients are limited and future larger studies are 
required to have a clear conclusion.
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