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SUMMARY
The outbreak of coronavirus disease 2019 (COVID-19) has involved more than 159 countries and more than 5 
million people worldwide. A 40-year-old man with a history of rheumatoid arthritis treated with prednisolone, 
Disease-Modifying Anti-Rheumatic Drugs (DMARDs), and biologic agents was admitted with chief com-
plaints of fever, chills, malaise, myalgia, and dyspnea. Chest computed tomography showed bilateral subseg-
mental atelectasis and diffuse ground-glass opacities in both lungs inducing the suspicion of COVID-19 infec-
tion. The oro-nasopharynx swab sample for COVID-19 polymerase chain reaction was positive. In addition to 
supportive care, lopinavir/ritonavir 400/100 mg twice daily and oseltamivir (75 mg) twice daily were started in 
combination with a starting dose of hydroxychloroquine (400 mg). The methotrexate dose was decreased, and 
the dose of prednisolone was increased to 30 mg for 10 days. Azathioprine and adalimumab were continued at 
previous doses. The use of biologic agents and DMARDs in rheumatic patients is a serious challenge in the 
COVID-19 pandemic. In conclusion, during the COVID-19 pandemic, due to the key roles of cytokines in the 
promotion of the disease, the rheumatic patients may benefit from continuing their previous treatment, which 
may have protective effects. 

Key words: COVID-19 pandemic; biological therapy; rheumatologic disorders.

Reumatismo, 2020; 72 (3): 173-177

n	 INTRODUCTION

The coronavirus disease 2019 (COV-
ID-19) was declared to be a global 

pandemic on March 11th, 2020 due to its 
rapid global spread (1). Iran reported the 
first death officially on February 19th, 2020 
(2). As of April 8th, 2020, 62,589 confirmed 
cases and 3,872 deaths due to the severe 
acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) were reported in Iran (3).
One of the serious complications of COV-
ID-19 is SARS with 10% mortality (4). 
The severity of the disease depends on 
the overexpression of the inflammatory 
responses rather than the pathogenicity of 
the virus (5).
The CD4 and CD8 T cells are reduced 
in the peripheral blood in COVID-19 pa-

tients. Nevertheless, increased tissue CD4 
T cells with a high concentration of proin-
flammatory capacities (Th17) and CD8 T 
cells with a high concentration of cytotoxic 
granules can cause organ damage (6).
Both connective tissue disorders and the 
recommended immunosuppressive therapy 
attenuate the responses of the immune sys-
tem. Rheumatologists are currently facing 
the big challenge of the management of 
patients with rheumatologic disorders af-
fected by COVID-19.

n	 CASE REPORT

A 40-year-old man with a history of rheu-
matoid arthritis (RA) was referred to our 
hospital with chief complaints of fever, 
chills, malaise, myalgia, and dyspnea for 
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3-4 days, non-bloody diarrhea and transient 
dysuria without cough, nausea, and vomit-
ing. He was a clerk in the West Azerbai-
jan province, Iran, of Azeri ethnicity. His 
medical history showed that his RA started 
when he was 26 years old, and there was 
no previous history of lung disease. He was 
a non-smoker. During the physical exami-
nations, the patient was conscious, with no 
tachypnea (RR: 20 min). Some vesicular 
skin lesions in the left groin and the mid-
dle line of the lumbar region were detected. 
His body temperature was 38.5ºC, blood 
pressure was 110/90 mmHg, SpO2 was 
85%, and pulse rate was 110 beats/min. 
He had a history of chronic, severe RA 
for 14 years and was under treatment with 
adalimumab 40 mg biweekly, prednisolone 
15 mg daily, methotrexate 15 mg weekly, 
hydroxychloroquine 200 mg daily, azathio-
prine 50 mg daily, and folic acid 1 mg daily, 
acetazolamide (because of high intraocular 
pressure due to prolonged usage of gluco-
corticoids) 250 mg daily, and metoprolol 
(because of the history of tachycardia and 
hypertension), 50 mg daily. 
After admission on February, 29th with sus-
picion of COVID-19, an imaging investiga-
tion was planned. Although he had normal 
chest x-rays, bilateral subsegmental atelec-
tasis, and diffuse ground-glass opacities in 
both lungs (the main feature of COVID-19 
pneumonia) (7) were reported in chest 
computed tomography (CT). No pleural 
and parenchymal effusion was seen (Fig-
ure 1). Oro/nasopharynx swab sample for 
COVID-19 polymerase chain reaction was 
positive. Over the first two days of admis-
sion, oxygen was delivered by nasal can-
nula and gradually tapered until the third 
day, when the patient was weaned off the 
respirator. 
Supportive care was associated with lopina-
vir/ritonavir (400/100 mg) twice daily, and 
oseltamivir (75 mg) twice daily (according 
to the national guideline) (8), which were 
started in combination with only the start-
ing dose of hydroxychloroquine (400 mg). 
However, hydroxychloroquine was stopped 
due to a probable interaction with the other 
drugs, such as lopinavir/ritonavir and QT 
prolongation. 

Skin eruptions were compatible with her-
pes zoster infection. Intravenous acyclovir 
(750 mg) every 8 h for 72 h and then vala-
cyclovir (1000 mg) three times a day for 10 
days were administered. The methotrexate 
dose was decreased to 10 mg/week, while 
prednisolone was increased to 30 mg/day 
for 10 days for the prevention of possible 
RA flare-ups. Azathioprine and adalimum-
ab were continued at previous doses. 
Laboratory findings were as follows: WBC 
=10.8×109/L (lymphocytes 16%), hemo-
globin (13.4g/L), platelet count =163×109/L, 

Figure 1 - Chest computed tomography image of 
our. Bilateral subsegmental atelectasis at the ba-
sis of the lungs (arrows) and diffuse ground glass 
opacities in both lungs were observed.
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erythrocyte sedimentation rate (ESR) =10 
mm/h, C-reactive protein (CRP) =97 mg/L. 
Other laboratory findings, including blood 
culture, serum electrolytes, and renal and 
liver function tests were within the normal 
range. Evaluation of Mycobacterium tu-
berculosis infection was performed yearly, 
considering the patient was receiving anti-
tumor necrosis factor (TNF), glucocorti-
coids, and immunosuppressive agents, and 
resulted always negative.
The patient was discharged from our hos-
pital 4 days later in good conditions. He 
was advised to take lopinavir/ritonavir and 
oseltamivir for 10 and 5 days, respective-
ly. Medications for his underlying disease 
(RA) were continued during his hospi-
talization and after discharge at previous 
doses. After 3 weeks, he was stable and 
symptom-free. 

n	 DISCUSSION  
AND CONCLUSIONS

The coronavirus penetrates into the cells 
through the angiotensin-converting enzyme 
2 (ACE2) receptor and causes tissue dam-
age. The loss of ACE2 function activates 
TNFα enzyme activators, and subsequent-
ly increases the expression of adhesion 
molecules and initiates the proinflamma-
tory pathway (9). Both SARS-CoV and 
SARS-CoV-2 have the same host cell re-
ceptor (ACE2), and a similar pathway with 
a higher affinity for SARS-CoV-2 (10). The 
effectiveness of S protein of SARS-CoV on 
the amount of TNFα cytokine production 
depends on the quantity of ACE2 receptors 
on the cell surfaces. Some organs, such as 
lungs, kidneys, and the small intestine have 
a higher level of ACE2 receptors and de-
velop more significant manifestations (10). 
Cytokines release syndrome (CRS) with an 
increased activity of T cells occurs in ma-
lignancies, transplantations, rheumatologic 
disorders, infections caused by influenza 
virus and coronavirus with a broad spec-
trum of manifestations from mild flu-like 
symptoms to severe systemic inflamma-
tion, which may be associated with de-
creased blood pressure, disseminated intra-
vascular coagulation (DIC), and multiple 

organ failure. Lungs are one of the most 
important organs, and pulmonary involve-
ment can range from mild manifestations, 
such as fever, cough, and tachypnea, to se-
vere presentations, such as SARS (11).
In infection, cell lysis and release of cy-
tokines, such as TNF, IL6, and INFy, acti-
vate the innate immune system to produce 
more and more cytokines, which mecha-
nism may even progress to macrophage 
activation syndrome (MAS), as a cytokines 
storm. The key cytokine in this process is 
IL6, which causes cardiomyopathy, vas-
cular leakage, DIC, and other severe com-
plications. Therefore, anti-IL6 and gluco-
corticoids (GC) are effective treatments. 
However, the suppression of the immune 
system (specially the innate system) that 
facilitate serious infections should be done 
cautiously (8, 12, 13).
Clinical studies to assess the role of the 
anti-IL6 agent tocilizumab in the man-
agement of COVID-19 are currently un-
derway (12). In addition, the role of INF 
suppression, as a promoter cytokine in 
the cytokine storm, was investigated (14). 
Cyclosporine is likely to suppress virus 
replication (15) and is one of the main 
treatments in MAS and cytokines storm, 

since it can inhibit the early phase of T 
cell activation and proliferation, and IL2 
production (16, 17). Glucocorticoids are 
another important treatment in MAS. 
They (glutamine synthetase) may increase 
the risk of contracting COVID-19 in rheu-
matic patients but should not be stopped 
(18, 19). However, there is some evidence 
that GC are useful in cytokine release syn-
drome, septic shock, and myocarditis in 
COVID (16, 17, 20, 21). Thus, the Endo-
crine Society recommended to double GC 
dose also for the prevention of secondary 
adrenal insufficiency (22). In our patient, 
because of varicella-zoster virus infection, 
methotrexate dose was decreased and GC 
dose doubled, also for the prevention of 
possible RA flare-ups (23, 24).
Nowadays, hydroxychloroquine (HCQ) is 
used as one of the main medications in the 
treatment of COVID-19 that may suppress 
virus replication. Indeed, it changes the 
pH of antigen-presenting cells, decreases 
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the activation of dendritic cells and of the 
inflammatory process by blocking the toll-
like receptors (25). In our patient, the dose 
of HCQ was doubled only in the first day 
and with caution, because its interaction 
with lopinavir/ritonavir may result in QT 
interval prolongation.
TNFα causes fever, myalgia, diarrhea, car-
diomyopathy, and SARS in CRS. TNFα, as 
an initiator of the cytokine cascade in the 
pulmonary tissue, causes more cytokine 
production by stimulation of the innate 
immune system, and consequently, tissue 
damage. The anti-TNFα agents inhibit the 
promotion of pulmonary manifestations, 
such as ARDS, in mice (26-30). Our patient 
was treated with anti-TNFα (adalimumab) 
biweekly. Although he was infected with 
SARS-CoV-2, the biologic agent doses and 
its frequency of administration were not 
changed.
On the other hand, in patients with rheu-
matic diseases under treatment with anti-
TNFα agents, the suspension of biologics 
may result in the flare-up of the background 
connective tissue disease. Nevertheless, the 
discontinuation or continuation of biolog-
ics and non-biologic medicines in patients 
with rheumatic diseases and COVID-19 in-
fection depends on patient’s characteristics 
and comorbidities. In conclusion, in the 
COVID-19 pandemic, because of the key 
roles of cytokines in the promotion of the 
disease, the rheumatic patients may benefit 
from continuing the previous treatment, 
which may exert protective effects. 
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