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ABSTRACT

Objective: To compare the levels of human cystatin ¢ (novel biomarker) as well as the association of other parameters in
migraine patients without aura and healthy controls.

Study Design: Cross-sectional, comparative study.

Place and Duration of Study: The research was conducted at IMBB Physiology Department, University of Lahore, Lahore
Pakistan, from May 2021 to Jun 2022.

Methodology: After taking history, a detailed clinical examination was conducted of participants in both cases and controls of
the study. A proforma was filled and a non-probability convenience sampling technique was used. The blood samples were
drawn, centrifuged to isolate serum and analyzed concentration of serum cystatin C levels were measured by using enzyme
linked immunosorbent assay (ELISA). SPSS version 22 was used for statistical analysis. Mann-Whitney U test was used to
determine the median IQR values of both groups and p-value<0.05 was considered significant.

Results: Among cases 19(47.5%) were male and 21(52.5%) were female. Mean age of cases and controls was 25.57+5.93 and
26.15£7.19 years. The most frequent occupation among cases and controls was student, doctors, nurses and house wives.
Among cases only 3(7.5%) patients were currently smokers while among controls 3(7.5%) were currently smokers. Among
cases body mass index of 11(27.5%) patients were 30 and 4(10%) participants in controls had body mass index as 30. The most
frequent symptom was photophobia followed by nausea, phonophobia, vomiting and atypical features. All these features
were significantly higher. Mean cystatin C level was significantly higher among cases when compared with controls. i.e.,
Cases: 0.97 mg/1 vs. Controls: 0.60 mg/1, p-value= 0.003.

Conclusion: Study concluded that patients with migraine without aura have elevated levels of cystatin C in their blood when

compared with healthy controls.
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INTRODUCTION

Migraine headache is a complex cerebrovascular
disorder that impacts life significantly including
reduced productivity, family life, mental health, leisure
activities and the economy. The annual prevalence of
migraine in the general population is close to 15%.!
Migraine headache is the second most prevalent cause
of global impairment in all age groups ,irrespective of
gender and the first most common cause of global
disability in women aged 15-49, according to the most
recent GBD stud.? Symptoms of migraine mainly unila-
teral, throbbing headache that can last anywhere from
four to seventy-two hours and associated with neuro-
logical, gastrointestinal, and autonomic problems.3
Unbalanced and moderate to severe discomfort on one
side of the body is typical, and it is made worse by
specific triggers. Acute photophobia and phonophobia
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are also associated to it. One-third of migraine
sufferers encounter an aura phase, which includes
visual, sensory and cognitive difficulties as well as a
change in their mood. According to a study, migraines
without aura account for the vast majority of all cases.*
The particular pathophysiological mechanism behind
this debilitating disorder is yet unsolved, however,
genetic, epigenetic, and environmental factors all
contribute to migraine's multi-factorial nature.

Migraine attacks can also be triggered by a vari-
ety of external events. A number of risk factors, such as
fasting or skipping meals, dehydration, hypoxia, ina-
dequate sleep, and intense activity, have been shown
to be linked with increase in oxidative stress levels in
the body.> Chronic migraines are thought to be caused
by cytokines and neuropeptides that are released in
response to a local inflammatory reaction known as
neurogenic inflammation.® Signs of inflammation in
this illness include arterial vasodilation, increased vas-
cular permeability, and mast cell degranulation. A rise
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in arachidonic acid levels, caused by inflammatory
mediators and pro-inflammatory cytokines produced
by mast cells near primary nociceptive neurons is the
proposed etiology of migraine and its neurological
symptoms. IHS criteria have been used to diagnose
migraine, but this disorder remains a complex one that
is both under and over-recognized because of its
clinical heterogeneity. This evident clinical variance
has impeded the finding of effective treatments.” That
is why biomarkers have recently been the focus of
several research endeavors.?

Human cystatin C is a peptide that belongs to the
cystatin superfamily of proteinase inhibitors. It is
secreted into the bloodstream by practically all human
cells.? To reduce inflammatory response, extracellular
matrix disintegration, as well as phagocytic activities,
cysteine C inhibits lysosomal proteinase activity and
cysteine protease. Chronic inflammation and cell death
are linked to oxidative stress, and Cystatin C is a good
indicator of this. Inflammation and oxidative stress
have been implicated in migraine causation in many
studies.10

A 122 amino acid, single polypeptide chain, non-
glycosylated cysteine proteinase inhibitor known as
human Cystatin C. The "housekeeping type" Cystatin 3
(CST3) gene expresses it, and all nucleated cells relia-
bly produce it at a steady rate. This protein is freely
filtered in the renal glomeruli, where it is then reab-
sorbed and catabolized. All parts of the human body,
including the adenohypophysis, thyroid, pancreas,
adrenal medulla, and cortical neurons of the brain,
express Cystatin C.1!

Human cystatin C modulates and regulates infla-
mmatory responses, growth, neurodegeneration, and
repair.”? Numerous studies have revealed that it has
neuroprotective properties in the face of damage and
stress. The rationale of the study is to investigate the
link between migraine without aura and human
cystatin C (a novel biomarker).

METHODOLOGY

The study was conducted with the aim to com-
pare the levels of human cystatin ¢ (novel biomarker)
as well as the association of other parameters in
migraine patients without aura and healthy controls to
help understand its pathophysiology.

This study was designed as a cross sectional
compa-rative study. The research was conducted at
IMBB Physiology Department, University of Lahore,
Lahore Pakistan, from 21st May 2022 till 30t June 2022.

Sample size was calculated using the study of T.
AkdaG and A.Uca with the help of following formula:

glzl—ag+:1-8)
"n=

(ko = pf)2
The estimated sample size was 9 per group but

for the better power of study we took 40 samples per
group.’3
Inclusion Criteria: For subjects (n=40) are migraine
patients without aura, all ages and for controls (n=40)
are healthy controls without migraine and all ages
were included in the study.

Exclusion Criteria: Absence of all other acute and
chronic illness were excueded in the study.

Two groups were formed with a sum of 80
patients in this study with half of the patients having
migraine without aura and the other 40 with healthy
controls. According to International Headache criteria,
Migraine patients without aura were diagnosed on the
basis of history and clinical examination. Informed
consent was taken and performa was filled documen-
ting detailed demographic data, associated symptoms,
triggering factors and treatment. World health organi-
zation reported Body mass (BMI) were calculated and
considered as weight (Kg) divided by the square of
height. blood samples (10mL) were taken from each
patient to be transferred to biochemistry tubes. After
coagulation, samples was separated, centrifuged at
3000rpm for approximately 10 whole minutes and then
stored in deep freeze at -80C until assay. After the
initial procedure, serum levels of Cys C were measu-
red by enzyme linked immunosorbent assay (ELISA).
Concentration of serum Cys C levels were measured
by using a commercially available ELISA kit (Elabscie-
nce -E1104HU) for human cystatin as per manufacturer
s instructions.

The statistical analysis software utilized was SPSS
version 22. Data normality was checked using the
Shapiro-Wilk test. Means and percentages were used
to express continuous variables and numbers, respec-
tively. To compare the levels of serum cystatin C in
patients and controls, the Man Whitney U test had
been used. p-value greater than 0.05 was regarded as
significant.

RESULTS

Mean age of cases and controls was 25.57+5.93
and 26.15t£7.19 years. Minimum and maximum age
among cases was 18 and 38 years while among
controls minimum and maximum age was 18 and 43
years. Female patients were more prevalent, and the
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typical BMI ranged from 18-25. Marriage status and
smoking history had no effect on migraine frequency.
The detailed data is shown in Table-L

Table-I: Frequency distribution of demographic parameters

Demographic Categories | Cases n(%) | Controls n(%)
Gender
Male 19(47.5%) 19(47.5%)
Female 21(52.5%) 18(52.5%)
Marital Status
Yes 16(40%) 14(35%)
No 24(60%) 26(65%)
Bmi
<18 10(25%) 10(25%)
18-25 24(60%) 20(50%)
>25 6(15%) 10(25%)
Smoking Status
Yes 3(7.5%) 8(20%)
No 37(92%) 32(80%)
Use of Prophylactic Drugs
Yes 5(12.5%) 0(0%)
No 35(87.5%) 40(100%)

Each patient exhibited a different set of signs and
symptoms; 95% of the individuals we recruited, repor-
ted having photophobia, 75% had phonophobia, 72%
had nausea, 42.5 reported with vomiting and 25%
complained of unusual abdominal pain. As described
in Figure-1.
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Figure-1: Frequency distribution of signs and symptoms in
migraine patients

Mean cystatin C level was significantly higher
among cases when compared with controls. i.e., Cases:
0.97mg/1 and Controls: 0.60 mg/1, p-value=0.003 Mini-
mum and maximum value of cystatin C level among
cases was 0.06-2.99mg/]1 and among control it was
0.16-2.83mg/1 respectively. p-value is 0.003 Table-II.

Table-II: Comparison of Cystatin C levels between cases and
controls

Results Cases Controls
Total participants 40 40
Mean+SD 0.97+0.67 0.60+0.44
Median (IQR) 0.79 (0.95) 0.43(0.38)
Minimum value of cystatin C 0.06 0.16
Maximum value of Cystatin C 2.99 2.83
p-value* 0.003**

*using Mann Whitney U test,
** p-value less than 0.05 considered statistically significant

DISCUSSION

A common neurological condition known
as migraine affects 10-20% of people worldwide.
A person's quality of life is negatively impacted by
migraines. Although the precise etiology of migraines
is still unknown, it is thought that multiple factors
contribute to their pathophysiology. Thus, migraines
may develop because of vascular, neurogenic, or
metabolic processes.4

According to Xiao et al. common migraine
symptoms without aura include the following: Pain on
one side of the head, throbbing in nature, photophobia,
sensitivity to sound, phonophobia and pain or discom-
fort exacerbated by physical activity.’> In our study the
most frequent symptom was photophobia followed by
nausea, Phonophobia, vomiting and atypical features.
All these features were significantly higher.

The International Headache Society's (IHS) diag-
nostic guidelines were used to identify migraine as a
clinical illness. According to one study, migraine with-
out aura accounts for about 64% of headaches.1® There
are vascular, neurogenic, and biochemical theories for
the pathophysiology of migraine attacks. The funda-
mental causes of migraine pathophysiology are yet
unknown, though. For the early diagnosis, prognosis,
and treatment of migraine, specific and favorable
biomarkers are crucial.’”

Numerous inflammatory features of migraine
have been studied, and relationships between different
inflammatory biomarkers and migraine have been
found. C-reactive protein (CRP), an inflammatory
biomarker, has previously been suspected of contribu-
ting to coronary heart disease and stroke and has also
been discovered to be higher in migraine sufferers.8

Multiple research came to the conclusion that
Cystatin C plays a strong regulator function in the
inflammatory process and in the body's defense
against bacterial and viral infections. Cystatin C has
been proposed to serve a regulatory role in the inflam-
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matory process by modulating leukocyte chemotaxis
and phagocytosis in a prior study.’ Thus increased
cystatin C can have a protective role in migraine
patients, and our study also support this. Another
study also concluded that Cystatin C is a significant
factor in endogenous neuroprotection. It is also a
cutting-edge option for the treatment of stroke by
preserving the integrity of the lysosomal membrane.0

In our study mean cystatin C level was signi-
ficantly higher among cases when compared with
controls. Value of cyststin C was as, in Cases: 0.97
mg/l and in Controls: 0.60 mg/l, p-value was found
significant, p-value=0.003. Minimum and maximum
value of cystatin C level among cases was 0.06-2.99
mg/1 and among control it was 0.16-2.83 mg/1 respec-
tively. In a recent study, Akda et al. also found that the
patients with migraine showed greater serum levels of
cystatin C than healthy controls.’

Contrary to our study, a previous study conclu-
ded that inflammation and endothelial dysfunction are
linked to elevated cystatin C concentrations, which
play a role in the etiology of atherosclerosis. These
elements could be the cause of the connection between
poor vasodilation and microcirculation issues. Additio-
nally, a high concentration of cystatin C has been
linked to an increased metabolic rate and may indicate
the persistence and severity of other risk factors such
hypertension, other neurological conditions and precli-
nical renal failures.?!

Cystatin C must also be able to distinguish bet-
ween amyotrophic lateral sclerosis (ALS) patients and
people with neurologic conditions that closely resem-
ble ALS, or people with ALS "mimic diseases," in order
to be therapeutically effective as a diagnostic biomar-
ker. In the study of Nakane et al. cyststin C levels were
decreased and this was also contrary to our study.?

Given the diversity of migraine patients, it is
likely that a panel of many biomarkers rather than a
single protein biomarker will be necessary to distin-
guish migraine pathophysiology from other neuro-
logical conditions with sufficient diagnostic certainty.

The diagnosis of migraine and the assessment of
prognosis may be aided by the prediction of circu-
lating biomarkers. As far as we are aware, the study
we describe is the first to be conducted in Pakistan on
patients with migraine without aura to ascertain the
serum levels of Cystatin C. We do, however, accept
that our study has several drawbacks, with the small
sample size being the key one.
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