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Abstract

The role of disease‐modifying therapies in patients with autoimmune disorders

during severe acute respiratory syndrome coronavirus 2 (SARS‐CoV2) infection is

controversial. Immunocompromised patients could have a more severe coronavirus

disease‐2019 (COVID‐19) due to the absence of an adequate immune response

against the SARS‐CoV‐2. However, therapies that act on immune response could

play a protective role by dampening the cytokine‐release syndrome. Fingolimod is a

drug used for immune therapy in patients with multiple sclerosis (MS) through the

sequestration of activated lymphocytes in the lymph nodes. We report the case of a

57‐year‐old man with relapsing‐remitting MS treated with fingolimod that showed a

reactivation of COVID‐19 with signs of hyperinflammation syndrome after fingoli-

mod withdrawal. Our case suggests that discontinuation of fingolimod during

COVID‐19 could imply a worsening of SARS‐CoV2 infection.
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1 | INTRODUCTION

Multiple sclerosis (MS) is an inflammatory autoimmune disease of the

central nervous system that causes demyelination and axonal damage.

MS etiology involves multiple factors, with environmental factors inter-

acting with a genetic predisposition. There is a notable interest in

knowing how severe acute respiratory syndrome coronavirus 2 (SARS‐
CoV2) infection can affect patients with MS, treated with disease‐
modifying therapies during the COVID‐19 pandemic, which is a con-

troversial issue.1 Management of MS patients during COVID‐19 pan-

demic is also relevant considering a possible role of white matter as a

virus reservoir, as observed with other coronaviruses.2,3 On one side,

immunocompromised patients may have a more severe COVID‐
19 disease due to the absence of an adequate immune response against

the SARS‐CoV‐2. But on the other, some therapies that act on immune

response could play a protective role by dampening the cytokine‐release
syndrome.4‐6 Fingolimod (FNG) is a drug used for immune therapy in

patients with MS and has been associated with a rebound effect of the

inflammatory activity of MS after withdrawal.7‐9 When the drug is

withdrawn, patients may suffer an exacerbation because of the lack of

therapeutic coverage, or due to clinical variability.10 The effect of the

withdrawal of this drug in patients infected with SARS‐CoV2 is not

known. On one hand, it could be helpful as it increases the number of

circulating lymphocytes, which should improve the defense against the

viral infection; but on the other, it could also be harmful as it increases

the risk of cytokine storm. We describe a case in which a significant

worsening of COVID‐19 was observed in temporal association with the

withdrawal of the drug.

2 | CASE REPORT

We report a 57‐year‐old man with a diagnosis of relapsing‐remitting

MS since 1996. He started disease‐modifying treatment with

http://orcid.org/0000-0001-9343-8439
http://orcid.org/0000-0003-3615-7678
http://orcid.org/0000-0001-5520-2708
mailto:jordimatiasguiu@hotmail.com


interferon β1‐a, which was switched by FNG in 2013 because of the

disease activity (ie, persistent clinical and magnetic resonance ima-

ging [MRI] inflammatory activity despite the previous treatment with

interferon β1‐a). The last Expanded Disability Status Scale was 6.0,

mainly due to left hemiparesis. His lymphocyte count in the previous

year ranged from 700 to 900/µL, and the last MRI in 2019 showed a

moderate disease burden, without any clinical and MRI sign of dis-

ease activity. The last test before admission showed 500 lympho-

cytes per µL.

He experienced a fall at home in the first week of March

2020. Since then, he started complaining of back pain at the

dorsal‐lumbar region that worsened with trunk movements. On

March 25, he developed fever and malaise. He was admitted to

the hospital, where a temperature of 38°C (100.4°F) was regis-

tered. Neurological examination showed no changes in compar-

ison to the last assessment in the MS clinic. Blood tests showed

elevated C‐reactive protein (12.83 mg/dL [normal range < 0.50])

and lymphopenia (500/µL). Chest X‐ray was unremarkable

(Figure 1A), but a fracture of the sixth thoracic vertebra was

confirmed. The real‐time polymerase chain reaction (PCR) for

SARS‐CoV‐2 from a nasopharyngeal swab was positive, and

the patient was started on hydroxychloroquine for 7 days. FNG

was maintained, and during the following 3 weeks, he persisted

with intermittent fever, but no respiratory complications (pO2 82

mm Hg, pCO2 35 mmHg) and normal chest radiographs

(Figure 1B,C).

He underwent back surgery on 18 April due to the risk of

spinal instability, but without complications. Two days later, FNG

was discontinued due to low lymphocyte count (100/µL). After a

week (day 30 since symptom onset), lymphocytes increased (800/

µL), but the patient progressively developed fever (38.5°C) and

dyspnea, requiring oxygen via nasal cannula. A new chest X‐ray
was performed, showing new bilateral infiltrates (Figure 1D).

C‐reactive protein persist elevated (6.93 mg/dL). At this moment,

pO2 was 70 mmHg and pCO2 was 36 mm Hg, respectively. Other

infectious etiologies were ruled out, and the PCR for SARS‐CoV‐2
remained positive. A delayed clinical exacerbation of COVID‐19
was the main possibility, and thus, methylprednisolone (80 mg/

day) was prescribed for a week.11 The patient progressively im-

proved during the following week, he did not require oxygen

supplementation anymore but persisted with an abnormal chest

radiograph (Figure 1E) and a positive nasopharyngeal PCR. FNG

was restarted after lowering of methylprednisolone, without

further complications.

F IGURE 1 Radiological evolution of coronavirus disease‐2019 (COVID‐19) disease in the patient. Chest X‐ray on days 4 (A), 7 (B), and 14 (C)
from the onset of COVID‐19 symptoms, showing no abnormalities. After the suspension of fingolimod (day 25), a radiological worsening is noted

on the radiographs of day 30 (D) and day 42 (E)
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3 | DISCUSSION

The consequences of MS therapy on the immune response during

SARS‐CoV2 infection appear to be complex.12 The most relevant

mechanism of action of FNG is the sequestration of activated lym-

phocytes in the lymph nodes. In this regard, Giovannoni et al13 de-

fined the rebound as the MS exacerbation caused by lymphocyte

retrafficking, and there is experimental evidence supporting this

mechanism.14

In this study, we report a patient treated with FNG who devel-

oped a mild and long‐lasting course of COVID‐19 disease without

respiratory involvement. After discontinuation of FNG due to severe

lymphopenia, he progressed with respiratory insufficiency and bi-

lateral pneumonia with signs of hyperinflammation syndrome. Other

alternative diagnoses were ruled out, and PCR for SARS‐CoV‐2 re-

mained positive. Overall, this is consistent with a delayed clinical

exacerbation of COVID‐19 disease, 1 month after disease onset and

coinciding with FNG discontinuation. We hypothesize that FNG may

have played a protective role, leading to a milder course of the dis-

ease, but discontinuation of FNG could suppose that sequestered

infected lymphocytes are released into the bloodstream, and as the

circulating viral load increases, the disease reactivates, similar to

what happens with relapse rebound. Fortunately, the patient re-

sponded to corticosteroid therapy. Three previous cases have re-

cently been published of COVID‐19 in patients taking FNG.15‐17 In

the first report,14 the patient suffered the COVID‐19 under FNG

treatment. The drug was not withdrawn and the patient recovered

from COVID‐19. The authors suggest the potential beneficial effect

of FNG by enhancing lung endothelial cell integrity and reducing

cytokine storm. In the second patient, FNG was discontinued due to a

low number of lymphocytes, but did not show clinical changes.14 In

the third case, the patient worsened after fingolimod withdrawal, but

was controlled with an interleukin‐6 inhibitor drug.16 It is interesting

to compare the number of circulating lymphocytes at the time of

FNG withdrawal. It shows how the worsening occurs in those cases

where the number was lower, suggesting a greater influx of lym-

phocytes sequestered into the bloodstream. Hypothetically, it could

be explained as an increase in circulating viral load or a greater im-

mune activity (Table 1).

Since some immunosuppressive drugs have been suggested as a

potential treatment in COVID‐19 to prevent or treat cytokine

storm,18 our case may support the idea of maintaining FNG in pa-

tients with MS presenting mild forms of COVID‐19. In addition, our

case may suggest that FNG discontinuation during the active

infection may worsen COVID‐19. Our report suggests that FNG

withdrawal could trigger worsening of the clinical situation of

COVID‐19, which could be transient19 and probably suggests the

withdrawal of this drug should be done though gradual dose reduc-

tion (eg alternating days) while monitoring lymphocyte counts to

avoid a rapid increase. Additionally, this case seems to suggest a

potential beneficial effect of FNG through lymphocyte sequestration,

which may be of interest in other situations that affect COVID‐19.
However, further research is necessary to confirm these preliminary

findings and clarify the best management in patients with MS de-

veloping COVID‐19 infection.
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