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Cephalalgia against the background of systemic mastocytosis: a clinical case
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ABSTRACT

The article presents a clinical case of comorbid pathology — development of migraine against the background
of systemic mastocytosis. The classification and clinical manifestations of systemic mastocytosis, a rare blood
disease, are given.

This clinical case illustrates an example of excessive mast cell degranulation (with the release of proinflammatory
and vasodilating agents as a result of mast cell pathology). In this regard, in addition to the pathogen-specific
therapy for systemic mastocytosis (including prevention of mast cell degranulation), it seems important to describe
the effectiveness and the possibility of prescribing preventive and emergency therapy for migraine against the
background of the underlying hematological disease — systemic mastocytosis.

Treatment of cephalalgia in patients with mastocytosis is a complex clinical task, in the solution of which it is
necessary to take into account serious limitations in prescription of acetylsalicylic acid and other non-steroidal
anti-inflammatory drugs.
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PE3IOME

HpI/IBe,IIeH KIUHAYECKUH cnyqaﬁ KOMOp6I/IﬂH0ﬁ NaTOJIOTUU — Pa3BUTHUA MUT'PEHHU Ha q)OHe CHCTCMHOI'O MacCTOIIu-
TO3a. HpHBOIIﬂTCSI Knaccn(pm(aum{, KIIMHUYICCKHUE MPOSABICHNUA CUCTEMHOTO MaCTOIIUTO3a — PEAKOI'O KIIOHAJIbHOT'O
3a00J1€BaHUs KpOBHU.

JlaHHBIH KITMHUYECKUH ClTydaii WIUTIOCTpUPYeT NpHMep H30BITOYHON JIerpaHy ISIUK TyYHBIX KIETOK (C BBIACICHH-
€M MPOBOCIIANIUTENBHBIX U Ba30AMIaTUPYIOIINX areHTOB B pe3yJIbTaTe MaTOJIOTHMH MacTOIUTOB). B cBsi3u ¢ aTnM,
MIOMHMO TTaTOr€HETHYECKON Teparii CHCTEMHOI'0 MacTOIMTO3a (BKIIOYAIOIIEH NMPOQHIAKTHKY eTpaHyISsIIH
TYYHBIX KJIETOK), HaM IIPEACTABISETCS TAKXKe BAKHBIM OTPa3UTh 3P(HEKTHBHOCTh ¥ BO3MOXKHOCTh HAa3HAYECHUS
Npo(UIIAKTHYECKOH W AKCTPEHHON TepallMy MHUTPEHH Ha ()OHE OCHOBHOI'O I'eéMaTOJOTHYECKOro 3a0oJeBaHMs —
CHCTEMHOTO0 MaCTOLINTO34.

Tepanust ro10BHON 00NN y MAIIMEHTOB ¢ MACTOLIUTO30M IPEACTABISIET COOOH CIOKHYIO KIMHUYECKYIO 331auy, B
pelIeHrH KOTOpOoi HEOOXOMMO YUHUTHIBATH CEPhE3HbIC OIPAHMYCHHS B HA3HAUCHUH al[CTHIICAIUIIMIOBOH KHUCIIO-
ThI U IPyTUX HECTEPOUAHBIX IPOTUBOBOCIATIUTENILHBIX IPEMapaToB.

KuioueBblie cjioBa: 1ieairuuecKuii CHHIAPOM, MUTPEHb, aypa, TYUYHbIC KJIETKH, CHCTEMHbIH MaCTOLIUTO3.

KoHpauKT nHTepecoB. ABTOPHI ACKIapUPYIOT OTCYTCTBHE SIBHBIX M MOTEHIMAIbHBIX KOH(IIUKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKanueil HacTOSIEeH CTaThU.

Hcrounuk ¢puHAHCHPOBaHUSA. ABTOPBI 3asBJIAIOT 00 OTCYTCTBMU (MHAHCHPOBAHMS IPH NPOBEACHUH MCCIIENIO-
BaHUSL.

CooTBeTcTBHE NPUHIIMNAM dTHKH. J[J1s TyOIUKAIMN TAHHOTO KIMHIHYECKOTO CITydasi ObUIO MOTYYEeHO ITHChMEH-
Hoe coruacue nanueHTa. MceiaenoBanme o100peHO JOKaIbHBIM 3THIECKAM KOMUTETOM (Tipotokon Ne 11-3/19 ot
20.11.2019).

Jns nurupoBanusi: Kysuenosa [1.1., Tanamsa M.M., Menuksu A.JI., Cybopresa U.H., Packypaxes A.A. Ile-
(anruyeckuii cuHApPOM Ha (POHE CHCTEMHOr0 MacToLuTo3a. Kinuuueckuii ciyqail. bromemens cubupckoii meou-
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INTRODUCTION

Cephalgic syndrome often accompanies the
course of various pathological processes. The al-
gorithm for examining a patient with headache (ac-
cording to regional and international clinical guide-
lines) consists of anamnesis, clinical presentation,
instrumental examination, and exclusion of secon-
dary causes of headache. It is especially important
to exclude these causes when alarming signs appear
— markers indicating the need for additional exam-
ination. Such alarming signs include the first onset of
headache after 50 years and thunder-like headache,
progressively worsening and atypical for the patient,
if accompanied by neurological symptoms and signs
of intracranial hypertension [1-3].

Cephalalgia is often associated with giant cell
arteritis, transient ischemic attacks, stroke, brain tu-
mors, venous sinus thrombosis, subarachnoid hemor-
rhage, epilepsy, mitochondrial encephalomyopathy,

lactic acidosis, and stroke-like episodes (MELAS),
cerebral autosomal dominant arteriopathy with sub-
cortical infarcts and leukoencephalopathy (CADA-
CIL), cervical artery dissection, cervicalgia, and oth-
er diseases [2].

This article presents our own experience in trea-
ting cephalalgia in a patient with a verified diag-
nosis of mastocytosis. Mastocytosis is a rare blood
disease that involves proliferation of mast cells
(MCs) [4]. MCs were first described in 1863 by
Frederick Recklinghausen (1833—-1910) [5]; they
play an important role not only in allergic reactions,
but also in the immune response. The prerequisite
for mastocytosis development is appearance of
clonal MCs with a D816V mutation in the c-KIT
gene. The product of this gene is transmembrane ty-
rosine kinase receptor CD117 for mast cell growth
factor, and disturbances of the receptor appara-
tus lead to tumor transformation and inhibition of
apoptosis.
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Clinical cases

The disease occurs among adults and children
and is characterized by growth, activation, and ac-
cumulation of MCs in various organs and tissues
of the body. With excessive accumulation of MCs
in the skin (the so-called cutaneous mastocytosis),
patients can be diagnosed with atopic dermatitis for
many years under the supervision of dermatologists
and allergists [6]. Another variant of the course is
accumulation of MCs in other areas (skeletal system,
gastrointestinal tract, liver, spleen, central nervous
system), which is typical of systemic mastocytosis.
According to the 2016 World Health Organization
(WHO) criteria, mastocytosis can be divided into
several subtypes: cutaneous mastocytosis, indo-
lent (sluggish) systemic mastocytosis, smoldering
systemic mastocytosis, systemic mastocytosis with
associated hematological non-mast cell disease, ag-
gressive systemic mastocytosis, mast cell leukemia,
and mast cell sarcoma.

The cutaneous form of mastocytosis in children in
80% of cases independently regresses after puberty
without any specific treatment. The aim of this article
was not to discuss in detail the criteria for establi-
shing the diagnosis of systemic mastocytosis. We
only note that there are major criteria (multifocal
dense infiltrates consisting of MCs (> 15 in the aggre-
gate) and determined in a biopsy sample of the bone
marrow and (or) other organs) and minor criteria (in
biopsies of the bone marrow or other organs, > 25%
of MCs located in the infiltrate are spindle-shaped or
have atypical morphology, or > 25% of all MCs ob-
tained from bone marrow aspirate smears are imma-
ture or atypical; D816V mutation of the c-KIT gene,
mast cells in the bone marrow or organs express CD2
and / or CD25, serum tryptase levels are higher than
20 pg / 1). The diagnosis is valid in the presence of
one major and one minor or three minor criteria [7].

Typical symptoms of mastocytosis include urti-
caria, pruritus, rhinorrhea, nausea, dyspepsia, and
nonspecific manifestations in the pulmonary sys-
tem (wheezing, shortness of breath). In the nervous
system, the most frequent manifestation of systemic
mastocytosis is headache [8, 9]. Highly variable cli-
nical presentation is due to paroxysmal degranula-
tion of MCs in the tissue or in the systemic circula-
tion, resulting in rhinorrhea, itching, syncope, diar-
rhea, and cephalalgia.

There is a sufficient number of studies descri-
bing the relationship between development of mi-

graine in patients and pathology of MCs; hence,
correction of cephalalgia remains the most impor-
tant aspect in the treatment of patients with masto-
cytosis [10].

The role of MCs in the pathophysiology of mi-
graine is widely discussed [11]. Peptides, such
as calcitonin gene-related peptide, chemokine A,
neurotensin, pituitary adenylate cyclase-activating
peptide, and substance P, activate MCs, releasing
vasoactive and proinflammatory mediators, which
ultimately lead to the development of cephalalgia.
In response to the effect of corticotropin-releasing
hormone, MCs secrete proinflammatory and vaso-
dilator molecules (interleukin-6 (IL-6), vascular en-
dothelial growth factor (VEGF), nitric oxide (NO),
histamine). Such a pathological chain develops as
a result of stress factors, playing an important role
in the development of migraine attacks. It is known
that vasodilation of extracerebral vessels and cortical
spreading depression are also involved in the patho-
genesis of migraine, which explains some of the aura
symptoms [12].

The Mayo Clinic conducted a retrospective study
on the association between headache and MC acti-
vity. It included 64 patients with an established diag-
nosis of systemic mastocytosis (7), of which cepha-
lalgia was observed in 36 patients (56.2%). Of these,
21 patients were carriers of the D816V mutation in
the c-KIT gene (28 people were examined), hea-
dache was determined according to the Internation-
al Headache Criteria [13]. In patients suffering from
migraine and other types of headache in the clinical
presentation, the following symptoms were noted
(during the attack): redness, local fever, heaviness
in the chest, abdominal pain. This symptom complex
allowed the authors of the study to suggest an asso-
ciation between activation of mast cells and deve-
lopment of cephalalgia. In this work, the authors also
noted a five-fold increase in the prevalence of aura
symptoms in comparison with the general popula-
tion [14].

Treatment of patients with mastocytosis presents
certain difficulties, since a sufficiently large number
of drugs can be triggers of mast cell activation (in-
cluding development of anaphylactic shock); there-
fore, their use is limited in this cohort of patients.
These drugs include (among others) non-steroidal
anti-inflammatory drugs, antibiotics (vancomycin,
polymyxin), and vitamin B1 (thiamine).
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CLINICAL CASE

Patient R., 45 years old, had an appointment with
a neurologist at the Research Center of Neurology
with complaints of headache attacks, mainly in the
right side of the head, lasting from several hours to
2-3 days. Before the attack, the patient noted (not
always) zigzagging lines, sometimes bright flashes
before the eyes. Headache attacks were often trig-
gered by drinking wine. The frequency of attacks
varied from 1-2 times a month to 2-3 times a week,
depending on the season (more often, in winter). To
relieve these symptoms, the patient took metamizole
sodium and triptans (no effect). Upon additional
questioning, it turned out that triptans were taken
during a full-blown painful attack (which may ex-
plain their ineffectiveness).

From the anamnesis, it is known that since 1998,
the patient has been observed by dermatologists for
cutaneous mastocytosis. In 2013, she went to the Re-
search Center of Hematology, where an examination
was carried out. A skin biopsy was performed. In the
skin biopsy, the morphological pattern and immuno-
phenotype (in the upper layers of the dermis, elon-
gated cells expressed CD117, CD25, and Tryptase)
corresponded to the diagnosis of mastocytosis.

A molecular genetic study of peripheral blood re-
vealed a D816V mutation in the c-KIT gene. Serum
tryptase level was 16.9 pg / ml (reference value is
less than 11 pg / 1). During the histological exam-
ination of the trepanobioptate, no data for the dam-
age to the bone marrow were obtained. According
to the ultrasound data, the sizes of the liver, spleen,
and lymph nodes were within normal values. Com-
plete blood test parameters were within normal val-
ues (hemoglobin — 141 g/ 1; erythrocytes — 4.63 10"
/1; platelets — 235 x 10°/ 1; leukocytes — 8.63 x 10°
/'1). Coagulogram revealed normal coagulation (ac-
tivated partial thromboplastin time (APTT) — 25.3
sec; prothrombin index according to Quick — 92%j;
fibrinogen — 3.3 g / 1); platelet aggregation with ad-
enosine diphosphate (ADP) — 73%; with ristomycin
— 86%; with collagen — 84%. The patient received
symptomatic therapy: sodium cromoglycate, ketoti-
fen — in case of itching. During the observation pe-
riod, the patient noted the appearance of new macu-
lopapular rash of red and brown color on the skin of
the thighs, legs, hands, and neck. Darier’s sign was
positive. Headache was the predominant symptom in
the clinical presentation.

Due to the appearance of complaints of headaches
and the predominance of cephalalgia in the clinical
presentation, it was recommended to contact the Re-
search Center of Neurology. The general somatic
status included a reduced body mass index (17 kg /
m?), a tendency to arterial hypotension (BP of 100 /
60 mm Hg), and heart rate of 59 beats per minute).

In the neurological status: conscious, correctly
oriented in place, time and self. Emotional back-
ground: somewhat emotionally labile. There were
no meningeal symptoms. Cranial nerves were intact.
No paresis was detected, tendon and periosteal refle-
xes were lively and symmetric. There were no clear
sensitivity disorders. There were no pathological py-
ramidal signs. The finger-nose test was performed
with discoordination on both sides. Slight staggering
during the Romberg test was observed. Subjective
headache assessment on the Visual Analogue Scale
(VAS) — 7 points.

Findings of instrumental and laboratory research
methods. Magnetic resonance imaging (MRI) of the
brain: a single focal lesion of vascular origin in the
right frontal region was determined (migraine fo-
cus?); the rest of the departments were without pa-
thology. Electroencephalography (EEG) revealed
nonspecific signs of dysfunction of the brain bio-
electrical activity and dysfunction of diencephalon
structures. Duplex ultrasound of the main arteries of
the head revealed no pathology.

Complete blood count and biochemistry within
normal limits; the coagulogram showed normal co-
agulation. According to the data of platelet aggrega-
tion, an increase in their aggregation properties was
noted: with ADP — 50 (37-43)%; with adrenaline —
48 (40-46)%.

Taking into account the clinical manifestations
and the data of instrumental research methods, the
diagnosis of migraine with aura was established. It
was decided to prescribe tricyclic antidepressants in
therapeutic doses (amitriptyline, 50 mg/ day). As the
background therapy, we did not prescribe calcium
and beta-blockers (taking into account the tenden-
cy to hypotension and bradycardia), so we selected a
caffeine-containing combination drug which also has
antiplatelet properties.

Prescription of acetylsalicylic acid for mastocy-
tosis is unacceptable due high risk of anaphylaxis.
In addition, we recommended to take triptans to stop
seizures (with a need to take it in the first minutes of
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Clinical cases

an attack or during aura symptoms). After 3 weeks,
a positive trend was noted in the form of a decrease
in the frequency and intensity of attacks. During
the follow-up, a single attack was noted. A repeat-
ed blood test (after 3 weeks) of platelet aggregation
with adrenaline and ADP showed a significant de-
crease in the aggregation properties of the latter (34
and 38%, respectively), which indicates an import-
ant contribution of antiplatelet therapy to prevention
of cephalalgia.

CONCLUSION

An important aspect of neurological practice is
management of comorbid patients with cephalalgia.
One of the main aspects in treatment of headaches
(as well as the underlying disease) against the back-
ground of mastocytosis is preventing activation of
mast cells (degranulation of cytoplasmic compart-
ments with release of histamine, prostaglandins, in-
terleukins, etc.), which lead to variable clinical pre-
sentation, including the development of a migraine
attack. Patients should avoid overheating (baths,
saunas) and sun exposure and follow a strict diet
that excludes seafood (especially shrimps, lobsters,
crabs, caviar), alcohol, chocolate, tyramine-con-
taining foods (cheeses, nuts, cereals, legumes), and
canned food. Such restrictions are also effective in
preventing the frequency of migraine attacks [15].
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