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Abstract: In a prospective, non-blinded, uncontrolled, multicenter, post-marketing, observational
study (FRIENDS; NCT02043197), fluvoxamine (50-300 mg/day for 90 days) was effective for
the treatment of depression in 299 adult patients (age =18 years) with neurological disorders
at baseline. The therapeutic effect of fluvoxamine was measured by means of changes in the
Hospital Anxiety and Depression Scale depression and anxiety scores (HADS-D and HADS-A,
respectively), global severity of'illness, and clinical condition (measured using the Clinical Global
Improvement [CGI] scale). The mean HADS-D subscale score at baseline in the per-protocol
cohort (n=296) was 11.743.1 points and the corresponding mean HADS-A score was 12.613.2.
Significant (P<<0.0001) improvements in both scores were recorded during fluvoxamine treat-
ment and later follow-up. Most patients (>85%) recorded reductions versus baseline in both
indices. In the CGl-based assessment, most evaluated patients (>200) experienced moderate to
very substantial clinical improvement, with no or limited side effects. Significant improvements
were also recorded in the exploratory outcomes of sleep quality, assessed using the Insomnia
Severity Index, and cognitive function, assessed using the Montreal Cognitive Assessment
(P<0.0001 vs baseline for both). No death or serious adverse drug reactions were reported
during the study. The results of this observational study affirm that fluvoxamine is effective
and well tolerated for the treatment of depression in the context of neurological disorders. The
effects on the exploratory endpoints of this research merit evaluation in controlled trials.
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Introduction
Depression is frequently encountered in conjunction with neurological disorders
such as epilepsy, multiple sclerosis, stroke, Parkinson’s disease, consequences of
traumatic brain injury, and chronic pain syndromes.'? Exactly how, or even whether,
neurological disease per se predisposes patients to depression or whether depression is
either endogenous or a contextualized response to the effects of neurological disease
is unclear; for example, depressive states appear to be infrequent in amyotrophic
lateral sclerosis, which is arguably one of the worst neurological diagnoses. In many
other areas of neurology, however, depression is a recurring theme that warrants
medical attention.*®

The impact of treating depression in the setting of neurological disorders is
incompletely documented.® Hence, it is unclear whether the response of depression to
treatment in these patients is broadly consistent with responses in the general population
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or whether successful treatment of depression has an impact
on the trajectory of the concomitant neurological condition.
Depression is strongly implicated in outcomes among stroke
survivors’ and correlates with worse health-related quality
of life in patients with epilepsy,® Parkinson’s disease,’ and
multiple sclerosis,!® as well as in the general population

' and has been

of urban areas in the Russian Federation,
hypothesized to “amplify” pains associated with neurological
pathologies.!? Nevertheless, the impact of depression in
neurological patients appears to have been underappreciated,
contributing to unsatisfactory management.'? This situation
is reflected in the relative underdevelopment of online self-
management tools for patients with neurological disease and
concomitant depression.'*!s

This deficit of information may arise in part from
under-recognition and undertreatment of depression in the
neurological setting. Data from the Epidemiology of Cardio-
vascular Diseases and their Risk Factors in the Russian
Federation (ESSE-RF) study indicate that the prevalences of
depression and anxiety in the Russian Federation are 25.6%
and 46.3%, respectively,'® and other studies have shown that
the prevalence of current depressive disorder in the Russian
Federation is =20%.” These estimates may be compared
with data for high- and middle-income countries including
Belgium (14.1%), France (21%), Germany (9.9%), Mexico
(8.0%), the Netherlands (17.9%), New Zealand (17.8%),
Spain (10.6%), and USA (19.2%)."” Despite this, rates of
antidepressant prescription are low (=20%), even in special-
ized mental health services.'® Limitations of rating scales that
emphasize somatic symptoms may be a contributing factor
to this lack of recognition of depression.

We sought to raise awareness of the issue of depression in
the neurological setting by conducting an observational study
of the effects of the selective serotonin reuptake inhibitor
(SSRI) fluvoxamine on depression and anxiety, as well as on
indices of sleep quality and cognitive function, in neurology
outpatients diagnosed with depression.

Methods

General
This was a prospective, non-blinded, uncontrolled, multi-
center, post-marketing observational study in patients for
whom fluvoxamine was prescribed for the treatment of
depression in accordance with the locally approved label/
prescribing information. The study was registered with www.
ClinicalTrials.gov (NCT02043197).

The primary purpose of the study was to identify neuro-

logical comorbidities associated with depression treated with

fluvoxamine. Secondary aims included documenting changes
in depression symptoms score (as measured by the Hospital
Anxiety and Depression Scale depression score [HADS-D]),
anxiety symptoms score (as measured by the Hospital
Anxiety and Depression Scale anxiety score [HADS-A]),
global severity of illness, and clinical condition (as mea-
sured by the Clinical Global Improvement [CGI] scale)
during treatment with fluvoxamine and during subsequent
follow-up. Exploratory assessments of sleep quality and
cognitive function were also undertaken using the Insomnia
Severity Index (ISI) and the Montreal Cognitive Assessment
(MoCA), respectively.

Patients

The study aimed to include patients with depression and
neurological disorders. Eligibility criteria comprised
age =18 years, mild or moderate symptoms of depression
with HADS-D and HADS-A scale scores both =8, outpa-
tients with neurological disorders, prescription of fluvox-
amine no earlier than 7 days before the baseline visit, and
written informed consent.

Exclusion criteria included labeled contraindications to
fluvoxamine; psychotic symptoms and/or suicidal ideation,
schizophrenia, bipolar disorder, schizoaffective disorder,
severe dementia, alcohol or drug abuse or psychiatric dis-
orders requiring hospitalization; acute or rapidly deteriorat-
ing neurological disorders; use of other medications for
depression/monoamine oxidase (MAQ) inhibitors; pregnancy,
anticipated pregnancy or breastfeeding; and participation
in another clinical trial within the previous 30 days.

Study design

Eligible patients were enrolled after 0—14 days of screening.
Activities during the screening period comprised acquisi-
tion of demographic data and neurological diagnosis and
conducting HADS assessment, MoCA assessment, and CGI
assessment; the quality of sleep scale was also administered.
Adverse events data were collected. Thereafter, patients were
prescribed oral fluvoxamine for =3 months. The daily dose
range was specified as 50-300 mg which could be varied at
the sole discretion of participating physicians according to
the needs and circumstances of individual patients. Doses of
50-100 mg/day were to be taken as a single dose but doses
of 150-300 mg/day were to be taken as two or three divided
doses. Responses to treatment were assessed =30 and 90 days
after the first dose of fluvoxamine. After completion of the
treatment phase, patients were followed up for a further
period of =3 months, during which safety and psychiatric
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status were assessed. The total duration of the study was
thus =6.5 months.

Patients received standard therapy according to the
primary diagnosis of the patient. Medications forbidden
during the study included any other medicaments for depres-
sion and MAO inhibitors. We did not investigate or monitor
the use of non-pharmaceutical interventions.

Statistical considerations

A comprehensive statistical analysis plan was prepared
and approved prior to performing the statistical analyses.
Statistical analyses were performed after all patients had
completed their participation in the study and the database
had been locked.

As the primary purpose of this study was exploratory
and no hypothesis was being tested, no formal sample
size calculation was performed. A recruitment target of
300 patients at 2030 sites was projected and was considered
sufficient to allow a scientifically relevant evaluation of the
results. Missing values for effectiveness or safety data were
not imputed.

Two patient sets were identified for analysis. The safety
set included those patients who attended the baseline visit and
consumed at least one dose of fluvoxamine. The effective-
ness set comprised those patients who completed =30 days
of fluvoxamine treatment. The safety set was used to examine
the safety findings; the effectiveness set was used to examine
changes in depression, anxiety, illness, sleep quality, and
cognitive function scores. Changes from baseline were
tested for statistical significance using the Wilcoxon signed-
rank test.

All statistical analyses were performed using SAS®,
version 9.2 (SAS Institute Inc, Cary, NC, USA) on a Microsoft
Windows platform.

Ethics

The study protocol and the Russian Patient Authorization for
Use/Disclosure of Data form (PAF; dated October 4, 2013)
were reviewed and approved by the central ethics committee
(Interacademic Ethics Committee, Gagarinsky per, 37,
119002, Moscow, Russian Federation; www.cthicmke.ru)
prior to enrollment of any patients in the study. The investi-
gation itself was conducted in accordance with the principles
of the Declaration of Helsinki, the International Conference
on Harmonization (ICH) recommendation on Good Clinical
Practice (ICH/135/95; July 2002), and all applicable local
regulations. Patient enrollment started only after written
approval was issued by the ethics committee and the Russian

Ministry of Health and after each patient had provided
written informed consent.

Individual investigators were responsible for obtaining
the signed and dated PAF from every patient before any
study-specific procedures were performed. The PAF itself
was available in Russian and in a validated English trans-
lation. The patients were given adequate oral and written
information about the nature, purpose, and possible risks and
benefits of the study, were given an opportunity to ask ques-
tions prior to enrollment, and were assured that declining to
participate would not prejudice their later treatment.

Results

Three hundred patients were enrolled from 23 centers in the
Russian Federation between January 31, 2014 and November
20, 2015 (see Table S1 for investigator/center details). Of
those, 299 met the conditions for inclusion in the intention-
to-treat (ITT) population and 296 met the criteria for inclu-
sion in the per-protocol (PP) population. In both study
populations, =99% of patients attended all clinic visits during
the period of active treatment and the first follow-up visit.
Attendance at the last follow-up visit was =80%. Twenty-one
of the 23 sites recruited =10 patients.

Identification of concomitant therapy taken by patients
was limited to agents associated with adverse drug reactions
(ADRs). In that context, one patient was recorded as taking
amlodipine for blood pressure control and another was
recorded as taking enalapril, also for hypertension.

The mean age of patients in the PP cohort was 50.41+14.1
years (range 21-85 years). Most patients were female
(n=217). More than 99% of patients were classified as
Caucasian. Between 62% and 66% were married, employed,
and had university-level education. Data for the ITT contin-
gent were very similar.

In the PP cohort, the mean prescribed dose of fluvoxamine
was 73.01£24.89 mg/day and the average duration of treat-
ment was 97.2+15.81 days. Use of 50 mg/day fluvoxamine
was recorded in 251 patients (84.8%) and use of 100 mg/day
in 164 (55.4%), reflecting widespread dose adjustment by
physicians: >40% of patients were prescribed both 50 and
100 mg/day during the study. ITT data revealed a closely
comparable profile. Fifty-four patients (18.1%) in the ITT
cohort continued fluvoxamine therapy beyond the planned
3 months.

All classes of disorders for patients in the PP cohort
are summarized in Table 1. The most common neuro-
logic disorders relating to International Classification of
Diseases (ICD) class GO0-G99 include other disorders of
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Table | Summary of patients with different classes of disorders
associated with depression according to ICD code

ICD code ranges N (%)
GO00-G99 (diseases of the nervous system) 145 (49)
100199 (diseases of the circulatory system) 94 (31.8)
MO00-M99 (diseases of the musculoskeletal 60 (20.3)
system and connective tissue)

TO0-T99 (injury, poisoning, and certain 8(2.7)

other consequences of external causes)

Notes: Data derived from per-protocol cohort. See Table S2 for detailed tabulation
of these data.
Abbreviation: ICD, International Classification of Diseases.

the autonomic nervous system (n=28 [9.5%]), tension-type
headache (n=21 [7%]), unspecified encephalopathy (n=14
[4.7%]), and multiple sclerosis (n=12 [4.1%]). Class 100—199
comprises different disorders relating to chronic ischemia of
the brain. Class M00-M99 is characterized by diseases that
accompany dorsopathy. Class TO0-T99 includes sequelae
of intracranial injury.

Response-to-treatment endpoints

The mean HADS-D subscale score at baseline in the PP
cohort was 11.7+3.1 points and the corresponding mean
HADS-A score was 12.623.2 points. Significant reductions
in both scores, signifying improvement in depression or
anxiety status, were recorded during fluvoxamine treatment
and later follow-up (Figure 1).

Improvement in HADS-D score from baseline to day 30,
day 90, and end of follow-up was recorded in 261 (88.2%),
287 (97.6%), and 233 patients (97.5%), respectively. Corre-
sponding improvements in the HADS-A score were recorded
in 266 (89.9%), 285 (96.9%), and 237 patients (99.2%),
respectively.

14
12 [l HADS-D
[l HADS-A
o 10
1
3
4 8
[}
® 67
Q
0 44
2 -
0+ T T T
Baseline 30 days 90 days End of
follow-up

Figure | Changes from baseline to day 30, day 90, and end of follow-up in the
HADS-D and HADS-A scores.

Note: Data derived from per-protocol cohort.

Abbreviations: HADS-D, Hospital Anxiety and Depression Scale depression;
HADS-A, Hospital Anxiety and Depression Scale anxiety.

The HADS-D and HADS-A scores worsened in eight
(2.7%) and four patients (1.4%), respectively, between base-
line and days 30 and 90. At the end of the follow-up period,
five (2.1%) and two patients (0.8%) experienced worsening
of depression and anxiety symptoms, respectively.

No change from baseline to day 30, day 90, and end of
follow-up was observed for the HADS-D subscale score in
27 (9.1%), three (1%), and one patient (0.4%), respectively.

The mean baseline CGI-severity score was 2.711.08 in
the 291 patients assessed. At visit 3 (day 90), 293 patients
had a mean score of 1.6£0.75 (P<<0.0001). Median scores
at baseline and day 90 were 3 and 1, respectively. Figure 2
depicts the distribution of CGI scores at both time-points and
at the end of follow-up.

Examination of the CGI-efficacy index, which took into
account both therapeutic effects and side effects of fluvox-
amine therapy, revealed that >200 evaluated patients expe-
rienced moderate to very substantial clinical improvement
with no or limited side effects at days 30 and 90 (Table 2).

Exploratory endpoints

The mean MoCA test score at baseline for the 296 PP patients
evaluated was 25.2 (range 7-30). At visit 3 (day 90) and visit
5 (end of follow-up period), the mean score had increased to
27 (range 11-30) and 27.5 (13-30), respectively (P<<0.0001
for both comparisons vs baseline).

Data accrued using the ISI instrument indicated that,
during the phase of active therapy, >90% of patients in the
PP cohort reported an improved quality of sleep versus
baseline. Figure 3 illustrates the reduction in mean ISI
score — indicative of improved sleep quality — from 13.4
(range 0-28) at baseline to 6.6 (range 0-27) at day 90 and
4.5 (range 0-25) at the end of follow-up (P<<0.0001 for both
comparisons vs baseline).

Safety findings
No deaths or serious ADRs were reported during the study.
No laboratory safety evaluation was performed.

A total of 48 clinical ADRs were reported in 22 patients
(7.4%). ADRs affecting =1% of the ITT population com-
prised asthenia (n=5), nausea (n=4), dizziness (n=4), somno-
lence (n=4), anxiety (n=4), and headache (n=3).

The reported ADRs resolved in 21 patients (95.5%).
One case of hyperkinesia in a patient who took fluvox-
amine and sodium valproate was recorded as “resolved
with sequelae” as full resolution of hyperkinesia was
not achieved. In 14 patients, no action was taken for the
ADRs. Fluvoxamine was discontinued in four patients in
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Visit 5
Baseline Visit 3 (day 90) (end of follow-up period)
(N=296) (N=294) (N=239)
5 2

" P

O Not assessed @ Normal O Borderline ill @ Mildly il ® Moderately ill ® Markedly ill

Figure 2 Trends in the Clinical Global Impression-severity scale scores during the study.

Note: Data derived from per-protocol cohort.

the ITT population and the dosage was adjusted in three.
Of those patients who underwent dose adjustment, ADRs
were managed with nondrug medical intervention in
two and with medication in one.

Discussion
The results of this observational study affirm that depression
is encountered in a wide range of neurological disorders and
that fluvoxamine is effective and well tolerated for the treat-
ment of depression in this context. Effects on exploratory
endpoints indicate that fluvoxamine may also have beneficial
effects on sleep and cognitive function but those data are in
need of substantiation in controlled prospective trials.
Even in the context of a neurological condition, it may
be argued that treatment of depression is a valid goal in its

Table 2 Numbers and proportions of patients assessed by
Clinical Global Impression-efficacy index at visit 3 and visit 5

Therapeutic effect  Side effects
None Not Significant Outweigh
significant therapeutic
effects
Visit 3 (day 90; N=294)
Marked 139 7 0 0
Moderate 15 4 0 0
Minimal 16 6 | 0
Unchanged or worse 4 0 | 0
Not assessed |
Visit 5 (end of follow-up period; N=239)
Marked 171 6 0 0
Moderate 41 3 0 0
Minimal 6 4 | 0
Unchanged or worse 5 2 0 0

Not assessed |

Note: Data derived from per-protocol cohort.

own right. Addressing depressive symptoms may also posi-
tively influence subjective perceptions of the neurological
condition. A similar benefit may attach to the relief of anxiety
symptoms. Our data set does not allow us to examine those
possibilities directly but the results of our research are, in
this context, compatible with the conclusions of Horii et al'
and the findings of Benedetti et al.?’

The lifetime prevalence of depression is estimated at
30%—-50% in patients with neurological diseases.'? The results
of'this study agreed with that estimate. Among the neurologi-
cal diseases associated with depression that were classified
according to the ICD, 10th revision, the prevalence of dis-
eases of the nervous system (G00-G99) was highest (=49%),
followed by diseases of the circulatory system (100-199)
characterized by chronic brain ischemia (31.8%). The demo-
graphic profile of this observational study was also compa-
rable to that of a study by Bobak et al,?! who reported that the
prevalence of depressive symptoms in the Russian Federation

16
14 5
12
2 104
9
» 81
B 6
4
2 -
0 T
Baseline Visit 3 Visit 5
(day 90) (end of follow-up
period)

Figure 3 Mean ISI score responses during the study.
Abbreviation: ISl, Insomnia Severity Index.
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was =23% in men and =44% in women. Most of our patients
had relatively well-characterized neurological diagnoses;
observations by Carson et al’ suggest that, in neurology
patients with symptoms substantially unexplained by organic
disease, an even higher proportion (=70%) may present with
symptoms of depression and/or anxiety. Despite these high
estimates of the prevalence of depression, nontreatment of
depression in patients with neurological conditions appears,
as noted earlier, to be widespread. Failure to identify con-
comitant depression may be one contributor to this state of
affairs, but other considerations may also exert an influence.
Medical priority may be given to the neurological condition,
with the express intention of deferring any decision on the
need for antidepressant interventions until the neurological
disease process is stable or controlled. Neurological disease
may lead to changes in mood and behavior and it may be
appropriate to mitigate such confounding factors before mak-
ing any decision about whether to take active, specific steps to
manage depression. In addition, it should be noted that some
neurology patients appear disinclined toward treatment for
“emotional disorders”.* Among a Russian patient population,
such views may be influenced by perceptions of depression
as an expression of personal weakness.??

Substantial improvements in both depression and anxiety
status were noted in this study population (Figures 1 and 2).
The scale of the effects on both conditions is consistent with
data from controlled trials of fluvoxamine.>* In response
to fluvoxamine treatment, the HADS score showed a steady
improvement in both depression and anxiety score symptoms
from moderate (score range 11-15) at baseline to mild (score
range 8—10) by day 30 and finally normal (score range 0-7)
by day 90. Improvements were registered by =97% of patients
by the end of 3 months of treatment. The proportion of
patients who showed improvement in depression and anxiety
symptoms continued to increase gradually after 30 days of
treatment and stabilized from 3 months of treatment to the end
of the follow-up period. Approximately 2.7% and 1.4% of
patients demonstrated worsening in HADS-D and HADS-A
scores, respectively, between baseline and day 90.

Patients were also assessed using the CGl-efficacy index,
which evaluated both therapeutic efficacy and treatment-
related adverse events across a range from zero (indicating
marked improvement and no side effects) to four (indicating
unchanged or worse and with side effects outweighing any
therapeutic effect). According to those criteria, the majority
of patients had marked improvement with no side effects
(Figure 2). No patient recorded a score where the side effects
outweighed the therapeutic effect.

The patients in our study were previously treatment-
naive, in part perhaps because of the barriers to treatment
already identified, but may for those same reasons have been
depressed for some time before enrollment. In principle, a
longer duration of depression may be linked to a less satisfac-
tory response to therapy,?*?’ but no clear indication of such
an effect emerges from our data set.

Patients with multiple sclerosis were one of the larger
subsets in our population (n=12) and depression is a deter-
minant of quality of life in such patients.'® High-dose fluvox-
amine (200 mg/day) has been reported to offer benefits in
patients with mild to moderate sclerosis-attributed disability
and concomitant depression® and our own experience sug-
gests that similar gains may be achieved with lower doses
which may deliver an improved tolerability experience.?
Patients classified as having tension-type headache (n=7) also
benefited from fluvoxamine therapy in our data set. We have
no insights into whether fluvoxamine also benefited tension
headache per se and the findings of a recent Cochrane review
suggest that is unlikely.?” However, there was no indication
that the antidepressant effect of fluvoxamine was attenuated
in our tension headache patients.

Our investigations into the effects of fluvoxamine on
sleep and cognitive function were always intended to be
exploratory and should be considered in that light. Never-
theless, findings on both these endpoints are suggestive of
additional or ancillary effects from fluvoxamine therapy that
may warrant further scrutiny. In our study population, the
ISI score improved in 91.5% of patients, indicating enhance-
ment of sleep quality during fluvoxamine treatment. That
observation is compatible with earlier observations on sleep
quality.’*3! Treatment-related enhancement of melatonin
levels may underlie this effect of fluvoxamine® but direct
investigation of that possibility was beyond the scope of our
research. It may be noted in general, however, that any effect
of fluvoxamine in improving sleep quality might be expected
to contribute to the overall antidepressant effect® and that
such an effect may originate from normalization of melatonin
secretion and/or enhancement of melatonin levels.**3*

Interest in the possible utility of fluvoxamine in the pres-
ervation of cognitive function arises substantially from the
drug’s marked efficacy — not shared by others in the SSRI
class — as an agonist at sigma-1 receptors.’*¥” Fluvoxamine
has been reported to improve cognitive outcomes in a prelimi-
nary study in patients with depression.*® In our own patients,
the MoCA scale scores showed significant improvement from
baseline to day 90 and the end of follow-up. The results of
our study are thus supportive of the possibility of a favorable
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impact of fluvoxamine on cognition. However, the limited
nature and duration of our investigation mean that our data
should only be seen as making a case for further research in
this area rather than proving the existence of a pro-cognitive
effect of fluvoxamine. Further research in this field needs,
among other things, to examine possible long-term effects
on cognition and to ascertain whether any such effect is a
primary action of fluvoxamine or secondary to its antidepres-
sant actions.

In conclusion, this open-label observational study docu-
mented statistically significant improvements in depression
and anxiety status in response to 3 months of treatment with
fluvoxamine, administered mostly at intermediate dosages
(50-100 mg/day). Benefits of fluvoxamine therapy were also
demonstrated for exploratory endpoints focused on sleep
quality and cognitive function.
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Table S| Participating investigators and centers, all of which are in the Russian Federation

Site Investigator (center)

number

| Anastasia Valeryevna Fedotova (Medical and Rehabilitation Center “Belyaevo”, Moscow)

2 Olga Vladimirovna Lubshina (City Clinical Hospital No 81, Moscow Healthcare Department, Moscow)
4 Elena Nikolaevna Sergeeva (Tver State Medical Academy, Tver)

5 Alina Vladimirovna Lelukhina (Penza Region Clinical Hospital N N Burdenko, Penza)

6 Nikolay Sergeevich Makarov (Razumovsky VI Saratov State Medical University, Saratov)

7 Natalia Vladimirovna Yakovleva (City Hospital No |, N A Semashko, Rostov-on-Don)

8 Olga Borisovna Doronina (Urban Neurological Center “Sibneuromed”, Novosibirsk)

I Alexey Nikolaevich Doletskiy (Conservation Center of Nervous and Mental Health of Children and Adults, “Neuro”, Volgograd)
12 Maria Yurievna Kosyakina (Clinical Diagnostic Center, Nizhny Novgorod)

13 Galina Nikolaevna Belskaya (City Clinical Hospital No |, Chelyabinsk)

14 Tatiana Vitalievna Baidina (Perm State Medical Academy E A Vagner, Perm)

15 Stanislav Nikolaevich Yanishevskiy (Military Medical Academy S M Kirov, Saint Petersburg)
17 Tatiana Leonidovna Esina (Voronezh Regional Clinical Hospital No |, Voronezh)

19 Irina Alexandrovna Zolotovskaya (Samara City Clinic No 9, Samara)

20 Olga Alexandrovna Prokopenko (Regional Consultative Diagnostic Center, Rostov-on-Don)
21 Elena Vladimirovna Lapteva (Central City Hospital No 3, Ekaterinburg)

22 Irina Anatolievna Putievskaya (City Clinical Polyclinic No 5, Perm)

23 Maria Magomedovna Ibragimova (““Meridian of Health” Clinic, Spassk-Dalniy)

24 Tatiana Nesterovna Lebedeva (Polyclinic No 20, Volgograd)

25 Elena Alexandrovna Vyshinskaya (City Polyclinic, Stavropol)

26 Olga Leonidovna Snigireva (Hokuto Medical Corporation, Vladivostok)

28 Maxim Anatolievich Yamin (Regional Consultative and Diagnostic Centre, Rostov-on-Don)
29 Galina Petrovna Sergeeva (Polyclinic No |, Rostov-on-Don)

Table S2 Detailed summary of neurological disorders (by ICD code) in the per-protocol population (N=296)

ICD code n (%) 95% CI*
G1 1.0 Congenital nonprogressive ataxia 1 (0.3) 0-1.9
G1 1.2 Late-onset cerebellar ataxia 1 (0.3) 0-1.9
G20 Parkinson disease 3() 0.2-2.9
G24.9 Dystonia; unspecified 1 (0.3) 0-1.9
G30.0 Alzheimer disease with early onset 1 (0.3) 0-1.9
G35 Multiple sclerosis 12 (4.1) 2.1-7
G40.0 Localization-related (focal) (partial) idiopathic epilepsy and epileptic syndromes with 2 (0.7) 0.1-2.4
seizures of localized onset
G40.1 Localization-related (focal) (partial) symptomatic epilepsy and epileptic syndromes 1 (0.3) 0-1.9
with simple partial seizures
G40.3 Generalized idiopathic epilepsy and epileptic syndromes 1 (0.3) 0-1.9
G40.4 Other generalized epilepsy and epileptic syndromes 1 (0.3) 0-1.9
G40.9 Epilepsy; unspecified 1 (0.3) 0-1.9
G43.0 Migraine without aura (common migraine) 4 (1.4) 0.4-3.4
G43.1 Migraine with aura (classical migraine) 9@3) 1.4-5.7
G43.8 Other migraine 1 (0.3) 0-1.9
G44.0 Cluster headache syndrome 1 (0.3) 0-1.9
G44.2 Tension-type headache 21 (7.1) 4.5-10.6
G44.3 Chronic post-traumatic headache 1 (0.3) 0-1.9
G44.8 Other specified headache syndromes 1 (0.3) 0-1.9
G45.0 Vertebro-basilar artery syndrome 7 (2.4) 1-4.8
G50.0 Trigeminal neuralgia 3 () 0.2-2.9
G50.1 Atypical facial pain 1 (0.3) 0-1.9
G62.1 Alcoholic polyneuropathy 1 (0.3) 0-1.9
(Continued)
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Table S2 (Continued)

ICD code n (%) 95% CI*
G63.0 Polyneuropathy in infectious and parasitic diseases classified elsewhere 1 (0.3) 0-1.9
G63.2 Diabetic polyneuropathy 1 (0.3) 0-1.9
G64 Other disorders of peripheral nervous system 1 (0.3) 0-1.9
G90.0 Idiopathic peripheral autonomic neuropathy 1 (0.3) 0-1.9
G90.3 Multisystem degeneration 1 (0.3) 0-1.9
G90.8 Other disorders of autonomic nervous system 28 (9.5) 6.4-13.4
G90.9 Disorder of autonomic nervous system; unspecified 10 (3.4) 1.6-6.1
G92 Toxic encephalopathy 1 (0.3) 0-1.9
G93.4 Encephalopathy; unspecified 14 (4.7) 2.6-7.8
G95.0 Syringomyelia and syringobulbia 1 (0.3) 0-1.9
G99.0 Autonomic neuropathy in endocrine and metabolic diseases 3(1) 0.2-2.9
G99.1 Other disorders of autonomic nervous system in other diseases classified elsewhere 1 (0.3) 0-1.9
G99.8 Other specified disorders of nervous system in diseases classified elsewhere 7(24) 1-4.8
Subtotal by class G00-G99 145 (49) 43.2-54.8
165.2 Occlusion and stenosis of carotid artery 1 (0.3) 0-1.9
166.0 Occlusion and stenosis of middle cerebral artery 2(0.7) 0.1-24
166.9 Occlusion and stenosis of unspecified cerebral artery 1 (0.3) 0-1.9
167.2 Cerebral atherosclerosis I15(5.1) 2.9-82
167.4 Hypertensive encephalopathy 29 (9.8) 6.7-13.8
167.8 Other specified cerebrovascular diseases 20 (6.8) 4.2-10.2
167.9 Cerebrovascular disease; unspecified 19 (6.4) 3.9-98
169.3 Sequelae of cerebral infarction 4 (1.4) 0.4-3.4
169.4 Sequelae of stroke; not specified as hemorrhage or infarction 1 (0.3) 0-1.9
169.8 Sequelae of other and unspecified cerebrovascular diseases 2(0.7) 0.1-2.4
Subtotal by class 100-199 94 (31.8) 26.5-37.4
M42.1 Adult osteochondrosis of spine 27 (9.1) 6.1-13
M42.9 Spinal osteochondrosis; unspecified 1 (0.3) 0-1.9
M43.0 Spondylolysis 1 (0.3) 0-1.9
M43.6 Torticollis 1 (0.3) 0-1.9
M47.2 Other spondylosis with radiculopathy 1 (0.3) 0-1.9
M48.3 Traumatic spondylopathy 1 (0.3) 0-1.9
M50.1 Cervical disc disorder with radiculopathy 2 (0.7) 0.1-2.4
M51.1 Lumbar and other intervertebral disc disorders with radiculopathy I (3.7) 1.9-6.6
M51.2 Other specified intervertebral disc displacement 1 (0.3) 0-1.9
M53.1 Cervicobrachial syndrome 4(1.4) 0.4-3.4
M54.1 Radiculopathy 1 (0.3) 0-1.9
M54.2 Cervicalgia 2(0.7) 0.1-24
M54.4 Lumbago with sciatica 3(1) 0.2-2.9
M54.5 Low back pain 2(0.7) 0.1-2.4
M54.6 Pain in thoracic spine 1 (0.3) 0-1.9
M79.1 Myalgia 1 (0.3) 0-1.9
Subtotal by class M0O0-M99 60 (20.3) 15.8-25.3
T90.5 Sequelae of intracranial injury 8(2.7) 1.2-5.3
Subtotal by class TO0-T99 8(27) 1.2-5.3

Note: *Cl was calculated based on Clopper—Pearson (exact) binomial Cls.

Abbreviations: Cl, confidence interval; ICD, International Classification of Diseases.
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