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Objective: At present, millions of people have been infected and hundreds of thousands are falling dead because of Coronavirus disease-2019.
People with neuromyelitis optica spectrum disorder (NMOSD) are among patients who use immunosuppressive drugs.

Materials and Methods: Registered patients with NMOSD were contacted via phone during the three-months of pandemic.
Results: Information from 45 patients was gathered, and three (8.57%) of them stopped their treatment due to fear for immunosuppression. All

three were on rituximab treatment.

Conclusion: Infusion therapy was assumed to pose more fear in terms of immunosuppression on patients compared with noninfusion route of

treatment.
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Introduction

March 11, 2020 is a tragic date on which the Coronavirus
disease-2019 (COVID-19) pandemic was recognized by the
World Health Organization, stunning people globally (1). At
present, millions of people have been infected, and hundreds
of thousands are falling dead because of the virus (1). It is more
stressful as it strikes the most vulnerable elders, people with
chronic diseases, and those onimmunosuppressants in addition
to risk factors such as smoking and obesity (2-4). Demyelinating
diseases get more attention for being chronic, with the usage of
immunosuppressant treatments. Making definite conclusions is
hard about drug usage and how doctors and people with risk
factors should manage this issue due to a shortage of time
because of the spread of disease (5). Diverse thoughts were
presented regarding medicines used for treatment of multiple
sclerosis (MS) and neuromyelitis optica spectrum disorders
(NMOSD) as well as for the increased risk and protective effect
during the pandemic (5,6). All this information puts stress on
patients diagnosed with NMOSD (7,8). NMOSD is a condition

that affects the elderly population, with more severe attacks and
without an immunomodulator choice of treatment as in MS (9).
In addition, patients face the risk of being infected during their
visits to hospitals, whichis an issue during attacks or routine visits
(10). Considering all these factors against patients with NMOSD,
which could pose difficulties to physicians actively involved in
managing these patients (11), their condition was evaluated
from their point of view; what are the patients’ choices, how
they managed the stress when the entire world swirled in the
pandemic crisis, and how they deal with sedentary lifestyles
during a lockdown.

Materials and Methods

This is a cross-sectional descriptive study of patients with
NMOSD registered at a tertiary care center in Izmir, Turkey.
Approval was obtained from The Ministry of Health of the Turkish
Republic and the ethics committee of Dokuz Eylul University.
The requirement for written consent was waived. A total of 71
patients with NMOSD registered at our clinic were included.
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Participants were interviewed by phone during work hours.
Phone calls were made by the Multiple Sclerosis Study Group
team of Dokuz Eylul University, including a physiotherapist,
psychologist, nurse, and neurologist. The inclusion criterion
includes their willingness to participate. The exclusion criterion
was a severe cognitive decline, which will prevent verbal
communication and comprehension.

Verbal consent was obtained from all participants before the
interview. All participants were asked the same questions in
the same order. From March 2020 to June 1, 2020, the Turkish
Government applied lockdown on weekends, travel restrictions
in some areas, temporary closure of most workplaces,
recommendations to stay at home, social distancing, mask-
wearing, and other measures to decrease the risk of spreading
COVID-19. This study aimed to evaluate patients in this
timeframe. Out of 71 patients, a total of 45 were successfully
reached out to. Of the 26 patients not included in this study,
5 did not want to participate and 21 were out of reach or did
not answer the phone call; several attempts were made each
time. Data regarding gender, age, disease duration, marital
status, treatment, and information about the number of people
they live together were collected. Next, questions related to
COVID-19 pandemic were asked: their level of compliance
with a stay at home recommendations; have they been
tested positive for COVID-19; how the epidemic influenced
their worries about NMOSD; the effect of lockdown in their
routine controls, medical supply, and hospital visits for infusion
treatment; were they able to practice their normal controls as
scheduled; and what were their considerations about choices
of treatment. All participants are registered in the Dokuz Eylul
University database; thus, the latest expanded disability status
scale (EDSS) for each patient were acquired from our registry.
During the phone call, patients were asked about any changes
in their condition related to NMOSD.

Statistical Analyses

Descriptive analyses were performed using the International
Business Machines Statistical Package for the Social Sciences
26.0 software. Chi-square tests were used to compare categorical
data. The significance level was set at p<0.05.

Results

Of the 71 registered patients with NMOSD, a total of 45 patients
(37 female, 8 male) were successfully reached out to. The mean
EDSS score of study participants was 2.31+2.32 (range: 0-7.5)
(Table 1).

Six patients had got tested for COVID-19, and none were
positive. Four patients had stopped their treatment during the
restriction period (Table 2).

Five patients (11.1%) had decreased the time spent on physical
exercises, six (13.3%) spent more time on sportive activities
compared with before the pandemic, and 10 (22.2%) continued
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as usual. Before the lockdown, 10 patients did not use
medication for NMOSD (patient’s choice), 16 were on rituximab,
15 on azathioprine, and four on monthly methylprednisolone
infusion. During the lockdown, three patients missed their
routine control visits, two of them were on azathioprine, and
one was receiving monthly methylprednisolone infusions
(Table 3).

Out of 45 patients, only six (13.3%) were afraid of contracting
COVID-19 (Table 4).

Those on therapy were divided into two groups with infusion
(rituximab and monthly methylprednisolone) and non-infusion
therapies (azathioprine). Chi-square tests was performed to
compare delayed therapy between patients receiving infusion
versus noninfusion therapy, Fisher's Exact test p=0.233 (2-sided)
(Table 5).

Table 1. Patient characteristics

N (45) Mean SD
F:37
Se - -
X M: 8
Age - 43.82 12.42
EDSS - 2.31 2.32
Duration of disease - 7.87 8.04

N: Number, SD: Standard deviation, EDSS: Expanded disability status scale

Table 2. Delay in treatment

Issues with drug supply 1(25)
Fear of going out 2 (50)
Pregnancy 1(25)
Total 4(100)

Table 3. Delay in scheduled controls

Fear of going out 3(6.7)
Canceled but had a phone-visit 7(15.6)
Travel restrictions 2(44)
No delay 33(73.3)
Total 45 (100)

Table 4. How pandemic influenced your considerations
about NMOSD

More worried about contracting COVID-19 6(13.3)

NMO could get worse 15(33.4)
No change/NMO is under control 24 (53.3)
Total 45 (100)

COVID-19: Coronavirus disease-2019, NMO: Neuromyelitis optica, NMOSD:
Neuromyelitis optica spectrum disorder
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Patients who were worried about contracting COVID-19 and
those who were stressed about worsening the disease were
categorized as a group with “worries,” whereas others were
grouped as “nonworried,” and chi-square test was used to
compare those who were on treatment versus those who were
not. Continuity correction for chi-square came out as p=0.100,
2-sided (Table 6).

Table 5. Chi-square tests 2 cells (50.0%) have expected
count less than 5. The minimum expected count is 1.36
Treatment option
Non-infusion | Infusion | Total
Count 15 15 30
Nodelay | Expected
Treatment delay count 13.6 164 300
Count0 3 3
delay Expected
count 1.4 16 3.0
Count 15 18 33
Total Expected
count 18.0 18.0 330
Table 6. Chi-square tests 0 cells (0.0%) have expected count
less than 5. The minimum expected count is 5.13
Disease expectation
No worries Worried Total
Count 3 8 11
No
treatment | Expected 5.1 11.0
count 5.9 ’ ’
Treatment
Count 21 13 34
Treatment
Expected | 154 34,0
count 18.1
Count 24 21 45
Total Expected
count 24.0 21.0 45.0
Discussion

In this cross-sectional descriptive study, we tried to check if
patients had stopped their treatment, how their drug supply
was, how their scheduled hospital visits were managed, and how
had the pandemic influenced their life regarding their disease.
All registered patients diagnosed with NMOSD were contacted
via phone. Out of the 71 registered patients, 45 were successfully
reached out to. NMOSD has more severe attacks compared with
MS, and incomplete recovery is another devastating feature
that leads to accumulating disability with each exacerbation
(12).Thus, preventive treatment is strongly recommended for all
patients (13). Therefore, we expected that patients with NMOSD
will be stricter with their treatment plan. Of those on treatment,
only four (11.4%) had stopped their medicine, of which three
(8.57%) were due to fear of immunosuppression. Comparing
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these results to patients with MS who stopped their treatment
during the pandemic is necessary to see the actual influence
of disease characteristics on adherence to therapy. During
the three-month recommendation for not going out and
weekend lockdown, visits were organized remotely via phone
for patients who have scheduled controls on these days. A total
of 12 participants had scheduled control during the lockdown.
We managed to reach only seven of them. Two patients missed
their control visit because of travel restrictions in their district,
and the other three missed their scheduled control because of
fear of going out. Unfortunately, they were not phone-visited,
and two of them continued using azathioprine tablets. The
other patient was on monthly methylprednisolone and missed
it because of the fear of going out. Whether two patients on
azathioprine have continued their treatment if they were
on infusion therapy is unknown. Regardless, three patients
demonstrated to be more worried about contracting COVID-19,
and with a chance to stay out of contamination, they probably
continued the treatment of NMOSD. This brings to light an issue
of a safe environment for treatment and scheduled visits, and
may include safe traveling to the hospital; it is an idea derived
out of a small number of cases. Trials with more extensive
sample data are warranted. Much speculation was observed
about COVID-19 and immunosuppressant usage. Published
literature mainly consists of cases showing various patient
responses with use of immunosuppressant that contracted
COVID-19 (5,6). This situation may agitate patients with NMOSD
on treatment and force them to halt their ongoing treatment.
The future regarding COVID-19 is unknown, but we know for
sure that NMOSD would cause severe disability if left untreated.
In addition, the biological activity of treatment choices available
for NMOSD is delayed by 4-6 months after initiation (13).
Making any conclusions about continuation of the treatment
based on individual cases is unwise. Randomized clinical trials
are necessary to validate these assumptions.

Among the therapy choices of our patients, 15 were on
azathioprine, 16 on rituximab, 4 on methylprednisolone, and
10 without any maintenance treatment (patient’s choice). All
four patients who stopped their treatment were on rituximab
treatment, and one stopped the treatment due to pregnancy.
Patients could acknowledge infusion therapy as a more
definitive treatment option that decreases immunity as opposed
to tablets. The crosstabulation test showed no statistically
significant result (p=0.233) regarding the relationship between
those who stopped their treatment and therapy options. This
could be attributed to the small number of cases in the treatment
delayed groups (3) and the total number of participants. The
difference between those undergoing treatment and those
who did not undergo treatment due to worries about COVID-19
and NMOSD were also evaluated, wherein any statistically
significant result was not observed (p=0.100), which could be
attributed to the small number of participants. Limitations of
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our study include the small number of participants and the fact
that 26 (36.6%) patients were excluded. Thus, their influence on
our results is unknown.

Conclusion

Results revealed that only those who were on infusion therapy
stopped the treatment because they had no scheduled control
during the lockdown and phone-visit could not be completed,
which make us believe that people need more explanation
from their doctors and be protected from the influence of social
media or any information coming from sources other than their
health institution. We consider this as our future reference in
dealing with patients on infusion therapies, should any situation
like lockdown or second wave of spread occur.
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