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IMPACT OF COMORBID PRIMARY HEADACHE
ON NEUROLOGICAL FUNCTION
OF PATIENTS WITH MULTIPLE SCLEROSIS

Moskovko G.S., Andriievska M.I.
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Multiple Sclerosis (MS) is a progressive disease affecting the working population. Due to
the demyelination process, patients have motor, sensory and cognitive impairments. Often pa-
tients with MS complain of headaches. Comorbid primary headache accompanies more than half
of patients with MS. The aim of our study was to reveal the relationship between the presence of
primary comorbid headache and the progression of MS. For this purpose, the Expanded Disability
Status Scale (EDSS), motor testing for 25-Foot Walk Test (25FWT), 9-Hole Peg Test (9HPT)
were used. International Classification of Headache - 3 (ICHD-3) scale was used for differential
diagnosis of headache types. The obtained data were compared among patients with different
types of MS: Relapsing-Remitting (RRMS); primary and secondary progressive, which was com-
bined into Progressive forms of MS (PMS). 130 patients with MS were studied, among whom
patients with RRMS prevailed (n=98), primary comorbid headache was found in 56.2% (n=73).
Among patients with MS, migraine prevailed (p=0.015), in particular, the most cases were found
in patients with RRMS. Among patients with PMS, tension headache prevailed (p<0.05). The
9HPT and 25FWT scores did not differ significantly between the groups with and without pri-
mary comorbid headache, however, according to the confidence intervals, the EDSS score ex-
ceeded the score in the group of patients with comorbid headache. It was found that patients with
comorbid migraine performed the motor test faster than patients with tension type headache.
Therefore, it can be concluded that comorbid primary headache may have an impact on motor
function indicators among MS patients and requires further investigation to determine the role of
comorbid headache in the patterns of initial MS symptoms.
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Introduction

Multiple sclerosis (MS) is a chronic
neuroinflammatory progressive disease
with an unknown etiology [1; 2]. At the
moment, it is known that a complex inter-
action of both environmental and genetic
factors is being considered [1]. Also, MS
includes an autoimmune process in the
central nervous system, characterized by
loss of myelin protein (demyelination)
and simultaneous loss of axons [3]. Symp-
toms of MS can be diverse in individuals
and quite unpredictable [4]. The signs of
the disease and its symptoms can also vary
greatly during the course of the disease.
The most frequent are disturbances of mo-
tor function, sensitivity and visual impair-
ment, less common and still important are
dysfunction of the urinary tract and intes-
tines, pain sensations, complaints of fa-
tigue, cognitive decline and mood changes
[3]. MS affects women more often than
men [4]. Disease is disabling and affects
young people, the average age of disease
manifestation is 40 years old. There is data
that the disease begins about five years
earlier in women than in men [4]. Over the
past ten years, several studies have shown
that comorbidities among patients with
MS are very common, particularly even at
the time of diagnosis or early onset of the
main disease, and that their prevalence
and manifestations increase with age [5].
Comorbidities affect people with MS and
affect the entire course of the disease,
from the onset of symptoms to the end of
life [6]. On the one hand, individually,
comorbidity can be associated with a
higher frequency of relapses, more pro-
nounced motor and mental disorders, re-
duced quality of life, which is related to
the state of health, as well as higher mor-
tality. On the other hand, at the level of the
healthcare system and society, comorbidity

is associated with increased demand and
seeking help in health care facilities,
higher costs, and reduced performance at
work [6]. Recent studies claim that MS af-
fects the prognosis of comorbidities [6].
Comorbidities are strongly associated with
reduced quality of life in MS [7]. In addi-
tion, some studies have suggested that
comorbidities may partially explain the
variability in clinical course among people
with MS [7].

Several case-control studies have
found higher rates of headache in the MS
population compared to healthy individu-
als [3]. However, the potential association
between headache and multiple sclerosis
has been known for a long time, and was
first reported more than 50 years ago [3].
Several large-scale population-based stud-
ies, such as those in Sicily, have reported
the prevalence of headache among patients
with multiple sclerosis increased twice
compared to controls [8]. It was recently
shown that patients with MS had a three-
fold higher frequency of migraine compa-
red to healthy controls. Although this data
is controversial [3].

Another German study did not find
a higher prevalence of headache or mi-
graine in 491 MS patients compared to 447
controls [3]. However, this may have been
due to the very high prevalence of primary
headache in the local population [8]. As for
the explanations of such a connection, re-
cent studies of the pathology of MS have
shown that the meninges are involved in
the pathological process of MS with the
presence of "tertiary B-cell follicles" lo-
cated in the gyri [1]. Because of know-
ledge that irritation of the meningeal mem-
branes is known to cause headache, this
meningeal inflammatory process may be
a pathomorphological and important sub-
strate of headache in MS [1].
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The International Headache Society
distinguishes between primary, secondary
and other types of headaches [1]. In our
study, we focused on patients with pri-
mary headache, including migraine, ten-
sion headache, and cluster headache. Mi-
graine is a mostly unilateral throbbing
headache lasting from 4 to 72 hours with
a prevalence of 10% in the normal popu-
lation [1]. Etiology and pathogenesis are
still being investigated. The prevalence of
migraine among patients with MS ranges
widely from 43.3% to 71.8% [1].

Tension-type headache is character-
ized by constant pulling pain in the form
of a hoop with a lifetime prevalence of
30-70% [1]. As with migraine, the etiol-
ogy and pathogenesis are not yet fully un-
derstood [1], but central mechanisms are
evident. Similar to migraine, TSH in MS
patients ranges from 12.2% to 55.2% [1].
The presence of migraine-like headache in
different subtypes of MS suggests a com-
mon pain modulation pathway in both mi-
graineurs and MS patients. It has been
suggested that headaches may be associ-
ated with MS, especially among patients
with a relapsing-remitting course [1].

Although the literature supports the
idea of an association between MS and
migraine, the exact mechanism(s) for this
association is not well understood [3, 8].
There are few questions to ask about.
Firstly, is migraine definitely a comorbid
condition of MS? Secondly, could this be
a signal of the possible manifestation of
MS? Thirdly, do comorbid headaches
have an impact on the course of MS [3]?
These questions are important for the di-
agnosis and treatment of MS and need to
be addressed in future studies [3].

Several studies have examined mi-
graine frequency in relation to the clinical
course of MS and found that migraine fre-
guency is increased in patients with re-
lapsing-remitting (RR) MS, while ten-
sion-type headache is more common in
patients with progressive forms of MS [3].

This indicates that migraine can be
a significant symptom at the early onset of
the disease [3]. So, it is unclear whether
there is a link between headache and MS,
and specifically for migraine and MS. The
question of whether comorbid migraine in
a patient with MS affects the symptoma-
tology, comorbidity, and course of MS has
not been sufficiently studied, and the ob-
served relationship between the presence
of migraine and the relapsing course of MS
[8] has not been found in all studies. De-
spite the facts above, there is data that de-
scribes the tendency among patients with
multiple sclerosis (MS) that a history of
migraine may not be associated with worse-
ning disability or neurological function [9].

Purpose of the study — to show the
prevalence of primary comorbid headache
among patients with multiple sclerosis, to
investigate the influence of comorbid pri-
mary headache on motor function in pa-
tients with different courses of multiple
sclerosis.

Materials and Methods

We examined 130 patients with mul-
tiple sclerosis in the Department of Neu-
rology in National Pirogov Memorial Me-
dical University, Vinnytsya. Diagnosis mul-
tiple sclerosis was confirmed according to
the McDonald criteria 2017. The inclusion
criteria were the next: confirmed MS, re-
lapsing-remitting type, primary, secondary
progressive type with usage of McDon-
ald's criteria, in phase of clinical remission
(last clinical relapse at least 3 months ago),
any steroids, pulse-therapy or analgesics
for last 3 months before the study started,
absence of other autoimmune disorder or
comorbid disease except primary headache.
Type of primary headache was classified
according to the International Classifica-
tion of Headache Disorders - 3 (ICHD-3).
Secondary types of headaches were ex-
cluded from the study as well as brain tu-
mor or vascular disorders among patients.
Firstly, patients were divided into 2 clini-
cal groups according to the type of MS:
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with Relapsing-Remitting MS (RRMS)
and progressive MS (included Primary
Progressive MS (PPMS) and Secondary
Progressive MS (SPMS)). Secondly, among
these patients two groups were created:
patients with MS without primary comor-
bid headache — MS-NH (n=73); and pa-
tients with MS plus comorbid primary
headache — MS-H (n=57 patients). Ac-
cording to ICHD-3 we found patients with
comorbid migraine, tension type headache
and vegetative cephalgias. To achieve the
purpose of the study, a clinical method of
assessment and some questionnaires were
included. To assess the condition of pa-
tients with MS we used a neurological ex-
amination according to the Expanded Dis-
ability Status Scale (EDSS). This tool was
useful to compare progression of the dis-
ease in case of worsening of disability. To
be more precise in analysis of neurologi-
cal function we added 25-Foot-Walk-Test
(25FWT), 9-Hole-Peg-Test (9HPT) to eva-
luate motor function. The research was
carried out into account the principles of
the Helsinki Declaration of the World
Medical Association "Ethical Principles
of Medical Research with the participa-
tion of a person as an object of research".
Received data was analyzed by usage of
the SPSS statistics program, version 26.0.0
(USA), with descriptive statistical meth-
ods and determination of bivariate com-
parisons with Pearson correlation, assess-
ment of reliability according to the Stu-
dent’s criterion). The level of significance
was taken to be equal to 0.05.

Results and Discussion

Among 130 patients with MS pa-
tients with RRMS accounted for the ma-
jority of cases of MS (n=98 or 76%), pa-
tients with PMS accounted for 24% of in-
cluded cases (n=32). PPMS was confir-
med in 6% of respondents (n=8), SPMS —
18% (n=24). Gender description was the
following: 63.8% of females (n=83) and
36.2% of males (n=27) were observed.
This data is comparable to the information

that MS is a female predominant disease
with more frequent type of disease course
as RRMS with alterations between relap-
ses and remissions [10]. The prevalence of
primary headaches is a quite common com-
plaint among patients with MS [11] In our
research patients, suffered from primary
headache, accounted for 56.2% (Figure 1).

® MS-NH (n=57) @MS-H (n=73)

Fig. 1. Prevalence of comorbid primary
headache among patients
with multiple sclerosis.

Notes: MS-NH — multiple sclerosis without
comorbid primary headache;

MS-H — multiple sclerosis without
comorbid primary headache.

According to the sample data (Table
1), primary headache occurred frequently
among RRMS patients (56 patients with
RRMS, 57%), although RRMS is preva-
lent among the studied MS respondents
(p<0.001). Among progressive forms of
the course of MS (PPMS and SPMS),
comorbid primary headache is expanded
among 17 patients of 32 in general (53%)
that is still more than a half of respondents.

The mean age in the MS-NH group
was (35.28+10.0), in the MS-H group —
(36.81£9.99), which confirms that MS is
a disease of young people. It should be said
that primary headache occurred more fre-
quently in women respondents compared
to men (55 females [75.3%] and 18 males
[24.7%]).
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Table 1. Ratio of the number of patients with different types of multiple sclerosis course
and comorbid primary headache.

Presence Absence General quantity
Course of MS of primary headache | of primary headache of MS patients
n (%)
RRMS 56 (77) 42 (74) 98 (76)
PPMS 6 (8) 2(3) 8 (6)
SPMS 11 (15) 13 (23) 24 (18)
All 73 (100) 57 (100) 130 (100)

Notes: MS — multiple sclerosis; RRMS — relapsing-remitting multiple sclerosis;
PPMS — primary progressive multiple sclerosis;
SPMS — secondary progressive multiple sclerosis.

The mean age in the MS-NH group 50%
was (35.28+10.0), in the MS-H group — :
(36.81+£9.99), which confirms that MS is
a disease of young people. It should be
said that primary headache occurred more
frequently in women respondents com-
pared to men (55 females [75.3%] and 18
males [24.7%)]).

According to the obtained data, it
was found that among patients with MS,
the most common type of primary head-
ache is migraine (p=0.015), which occurs
mainly among women (n=38) compared
to men (n=2), (p<0.001). The prevalence
of tension type headache by gender is
equal (16 women and 14 men). Vegetative
cephalgias were presented only in three
observed patients. Among them were 2
patients with trigeminal neuralgia and 1
patient with cluster headache. Data on the
distribution of primary comorbid head-
ache are presented on Figure 2.

Evaluating the types of MS course,
the following regularities were found for
RRMS:

- migraine occurred most often and ac-
counted for 68% (n=38) among other types
of comorbid primary headache (p<0.018);

- the prevalence of tension type
headache was lower and accounted for
32% (n=18) as one of the types of comor-
bid primary headache (p<0.018).

® Migraine (n=40)
@ Tension type headache (n=30)
@ Vegetative cephalgia (n=3)

Fig. 2. Distribution of primary comorbid
headache among patients
with multiple sclerosis.

Among patients with progressive
forms of MS (PPMS and SPMS), the per-
centage of primary tension headache (70%,
n=12) exceeded that of migraine (30%,
n=5) in this group of respondents, p<0.018.

Average data that assessed motor
function between different courses of MS
was compared and shown on Table 2. Gene-
rally, the duration of motor test perfor-
mance is longer than is expected in a heal-
thy population. The EDSS score did not
differ significantly by gender ([4.05+1.3]
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Table 2. Comparison of average data of motor testing between different types
of multiple sclerosis course and headache comorbidity

Scale MS-H MS-NH RRMS PMS p

9HPT, sec 26.24+11.64 | 26.24+12.0 22.7546.92 36.93+17.12 | <0.005
25FWT, sec 12.25+£32.19 | 12.05+28.89 5.4542,49 32.26+53.81 | <0.005
EDSS, points 4.02+1.21 4.035+1.27 3.5+0.85 5.56+1.11 <0.005

Notes: MS — multiple sclerosis; RRMS — relapsing-remitting multiple sclerosis;
PMS — progressive multiple sclerosis;

MS-NH — multiple sclerosis without comorbid primary headache;
MS-H — multiple sclerosis without comorbid primary headache;

25FWT25 — 25-Foot-Walk-Test, 9HPT — 9-Hole-Peg-Test.

for males; and [4.02+1.21] for females).
When comparing scores among different
types of MS course, it becomes noticeable
that patients with RRMS perform motor
testing much faster than patients with
PMS. Particular attention should be paid
to the 25FWT test, which assesses walk-
ing speed. As is known, the function of the
lower extremities is one of the character-
istics that is affected and progresses the
fastest. In patients with PMS, the speed of
this test is much lower compared to pa-
tients with RRMS. This is also confirmed
by the average value of the EDSS score.
Among patients with RRMS, it is (3.5+
+0.85) points, which corresponds to a fully
ambulatory patient who walks >500 m
without rest. Among patients with PMS; it
is higher — (5.56+1.11) points —and shows
that patients walk >100 m and less than
200 m without support until the first stop
(this characteristic corresponds to a score
of 5.5 according to the EDSS scale). Com-
paring the average indicators between
groups of patients with MS without and
with comorbid primary headache, no clini-
cally significant difference was found (in-
dicators in the group of patients with co-
morbid primary headache: 9HPT — [26.24+
+11.64] sec; 25FWT — [12.25432.19] sec).

We analyzed the indicators among
patients with comorbid primary headache
in Table 3. As can be seen in Table 3, pa-

tients with comorbid migraine and MS had
better indicators of motor scales than pa-
tients with comorbid tension type head-
ache and MS. This is due to the fact that
observed patients with RRMS mostly suf-
fered from comorbid migraine, and pa-
tients with PMS — from tension type head-
ache, so the indicators have a similar rela-
tionship between themselves, as when com-
paring the values of RRMS and PMS.
When evaluating the EDSS score, it can be
seen that patients with comorbid headache
have a slightly higher score than the gene-
ral score of patients with RRMS, but lower
than patients with PMS.

A positive correlation was found be-
tween comorbid primary headache dura-
tion and 25FWT score — (r=0.209, p=0.017),
see Figure 3. No statistically significant re-
lationship was found between comorbid
primary headache duration and 9HPT.

EDSS score was compared between
MS-H and MS-NH groups. Using confi-
dence intervals in assessment of correla-
tion between these variables, it was found
that the presence of comorbid primary
headache increased the EDSS score in pa-
tients with MS (see Table 4).

As it was observed in our study, head-
ache is a quite common comorbid problem
among patients with MS. Due to the path-
ophysiological process it could be explai-
ned why the high prevalence of primary co-
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Table 3. Comparison of average data of motor testing and duration of disease
between types of comorbid primary headache in patients with multiple sclerosis

Scale Migraine Tension type headache p
9HPT, sec 22.85+5.13 31.14£16.02 <0.005
25FWT, sec 5.77+£2.49 21.52+49.12 <0.005
EDSS, points 3.7+0.99 4.56+1.22 <0.005
MS duration, years 8.07+6.78 10.3+8.18 <0.005
Headache duration, years 9.86+6.82 7.1+£5.55 <0.005

Notes: MS — multiple sclerosis; 25FWT25 — 25-Foot-Walk-Test,
9HPT - 9-Hole-Peg-Test; EDSS — Expanded Disability Status Scale.

100
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Duration of comorbid primary headache, years

Fig. 3. Correlation between duration of comorbid primary headache (in years) (x)
and 25-Foot-Walk-Test (in seconds) (y).

Table 4. The value of confidence intervals (ClI) in the assessment of the relationship
between the presence of comorbid primary headache
among patients with MS and the EDSS score.

EDSS, points
Primary comorbid headache 0.025 0.095
Migraine 0.587 0.593
Tension type headache 0.595 0.604

Notes: EDSS — Expanded Disability Status Scale.

morbid headache, especially migrainous is indicated in our study as well. The pro-
type, is observed. Typically, migraine oc- cess of migraine is connected with menin-
curs more frequently among females that geal inflammation that activates the noci-
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ceptive system located in the trigeminal
nerve. Because of the active inflammatory
process in MS at the onset of the disease it
could be considered that headache may in
fact be an early symptom of MS as well as
other well-known neurological symptoms
of MS [11].

Conclusion

To conclude, comorbid primary head-
ache may have a slight impact on the pro-
gression of the disease, especially in pre-
cise testing of motor function. The evi-
dence was shown that comorbid primary
headache, type of headache and its dura-
tion may influence the results of such mo-
tor scales as 25FWT and 9HPT as well as
EDSS score. Females in the majority of
observed cases were established in both
MS population and MS with primary co-
morbid headache population. Among dif-
ferent types of primary headaches migrai-
ne was registered as the most common ty-
pe of headache. Higher prevalence of mi-
graine occurred among patients with RRMS
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BIIVIUB KOMOPBIJHOT'O HNEPBUHHOI'O TI'OJOBHOI'O BOJIIO HA
HEBPOJIOI'TYHY ®YHKIIIO TAIHIE€HTIB 3 MHOXKXUHHUM CKJIIEPO30M

Muoxunnui (po3cisiauii) ckiiepos (MC) € nporpecyoynm 3aXBOPIOBAHHSM, 1110 BPAXKae
mpaiie3iaTHe HacelneHHs. Yepes mpoiiec neMieniHi3alii namieHTH MaloTh MOTOPHI, Yy TJIMBI Ta
KOTHITUBHI nopyieHHs. Yacto namnientu 3 MC ckapxkatbcest Ha ronoBHuii 6116 (I'B). Komop0i-
nuuii nepBuHHUM I'b cynpoBomkye 6inbiie nogoBuHu nauieHTiB 3 MC. 3aBgaHHsSM HALIoro
JOCTIIPKEHHS OyJ10 BUSBUTH 3B'30K MIXK MPUCYTHICTIO IEPBUHHOTO KoMopoinHoro I'b Ta mpo-
rpecyBanHsM MC. [l nporo 0yiio BUKOpUCTaHO Po3imupeny mkany nopyuieHb KUTTEAisUTb-
HocTi Kypuke (Expanded Disability Status Scale, EDSS), MoTOopHEe TecTyBaHHSI Ha MPOXO[I-
xenns 25 dyntiB (25-Foot Walk Test, 25FWT) ta tect 3 9 otBopamu i kioukamu (9-Hole Peg
Test, OHPT). Ins nudepeHIiiHOl M1arHOCTUKA BUIB TOJOBHOTO 000 OyJI0 BUKOPHUCTAHO
mkany MikHapoHOT kimacugikariii roiopaoro 6oito (International Classification of Headache -
3, ICHD-3). OtpumaHi 1aHi MOPiBHIOBAIKCS Cepe]] MAIi€HTIB 3 pi3sHUMHU Tuniamu repediry MC:
peunauByoyo-peMityrounm (PPMC); nepBUHHO- Ta BTOPUHHO-NIPOTPEIIEHTHUM, 110 OyIIO
00’ eqnano B mporpecytodi popmu MC (ITMC). Byno nocmimkeno 130 narientis 3 MC, cepen
AkuxX nepeBaxanu nauieHTH 3 PPMC (n=98), nepBunnuii komop0iguuii I'b 6yB 3HalineHuit
y 56,2 % (n=73). Cepen namientiB 3 MC nepeBaxkana mirpens (p=0,015), 30kpema HaiibinbIIe
BUMAJKiB BusiBiieHO Yy naiieHTiB 3 PPMC. Cepen nartientiB 3 [IMC nepeBakaB roloBHHi 011k
nHarpyru (I'bH) (p<0,05). [Tokazuuku 9HPT ta 25FWT icTOTHO HE BIAPI3HAIUCS Cepell TPYII
3 Ta 6e3 nepBUHHOr0 KomopOigHoro I'b, mpote 3rinHo HoBipuux iHTEpBaiB mokasHuk EDSS
nepeBuIyBaB 0an y rpyii nmamieHTiB 3 komopoimaum I'B. Byro BusiBieHo, 1110 mamieHTH 3 Ko-
MOpPOITHOO MIrPEHHIO BUKOHYBAJIM MOTOPHE TeCTYBaHHS HIBH e, HiXk nauieHTH 3 ' BH. Tomy
MO’KHa IiJICyMyBaTH, 10 KOMOpOigHUI nepBuHHUi ['b Moke MaTu BIUIMB Ha MOKa3HUKU MO-
TopHO1 QyHKIIi cepen marieHTiB 3 MC Ta moTpelye moJanbIlioro TOCIiKeHHS B TUTaHI BU3HA-
4yeHHs poJii komopbigHoro I'b y marreprnax mouatkoBux cumntoMiB MC.

Knrouoegi cnosa: yenmpanvha Hepeosa cucmema, 0emicninizayis, MiepeHv, 20108HUlL Oilb
Hanpyau, MOMOPHA QYHKYIs, CYynymusa namono2is.
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