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ABSTRACT Objective: To investigate the possible predictive role of
the effects of insulin resistance (IR), connecting peptide (C-peptide)
and glucose metabolism on paralysis in patients with nondiabetic Bell’s
palsy (BP). Material and Methods: The prospective-controlled study
included 40 patients (mean age 39.95+11.74 years) and 22 healthy vol-
unteers (average age 36.95+9.8 years). Clinical severity of BP was as-
sessed using the House-Brackmann Facial Nerve Grading System. In
addition to routine examinations, glucose, insulin, hemoglobin Alc
(HbAlc), HbAlc-Systéme International (HbA1c-SI), and C-peptide
levels were measured after at least 8 hours of fasting. IR was evaluated
using homeostatic model assessment for IR (HOMA-IR) at a cut-off
value of 2.7. Results: Fasting glucose, fasting insulin, fasting C-pep-
tide, HbAlc, HbAlc-SI, and HOMA-IR values were significantly
higher in the BP group (p<0.05 for all). Additionally, all blood param-
eters were positively correlated and mean fasting insulin, fasting C-
peptide, and HOMA-IR values were significantly correlated with each
other. Mean HOMA-IR value was significantly higher in the BP group
compared to the control group (4.2+2.39 vs. 2.61£1.13) (p=0.004).
Conclusion: The significant increase in HOMA-IR values in BP pa-
tients suggests that IR is a facilitative risk factor for BP. In addition, we
consider that there may be a strong relationship between BP and in-
creased all values. We also propose that these values can be highly use-
ful and indispensable parameters in the pathophysiology of BP,
administration of prophylactic precautions for prediabetes.
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OZET Amag: Nondiyabetik idiyopatik periferik fasiyal paralizi [Bell’s
palsy (BP)] gelisen hastalarda insiilin direnci [insulin resistance (IR)],
baglayici peptid [connecting peptide (C-peptid)] ve glukoz metaboliz-
masinin paralizi gelisimi iizerine olas1 etkilerinin arastirilmasi amag-
landi. Gere¢ ve Yontemler: Prospektif, kontrollii ¢calismaya non-
diyabetik 40 BP hastasi (ortalama yas 39,95+11,74) ve saglikli 22 go6-
niillii (ortalama yas 36,95+9,8) alind1. BP derecesi “House-Brackmann
Fasiyal Sinir Derecelendirme Sistemi” ile degerlendirildi. Hastalarin
rutin tetkikleri ile birlikte en az 8 saatlik aclik sonrasi glukoz, insiilin,
hemoglobin Alc (HbAlc), “HbAlc-Systéme International (HbAlc-
SI)” ve C-peptid seviyeleri 6lgiilerek degerlendirildi. IR’yi degerlen-
dirmek i¢in IR’nin homeostatik model degerlendirmesi [homeostatic
model assessment (HOMA-IR)] >2,7 cut-off degeri goz oniine almarak
hesaplandi. Bulgular: Kontrol grubu ile kiyaslandiginda aglk glukoz,
aclik insilin, aglik C-peptid, HbAlc, HbAlc-SI ve HOMA-IR deger-
lerinin hepsi BP grubunda daha yiiksek ve istatistiksel olarak daha an-
lamli saptandi (p<0,05). Kan parametreleri birbirleri ile pozitif
korelasyon gosterdi. Ortalama aglik insiilini, aglik C-peptidi ve HOMA-
IR degerleri birbirleriyle anlamli sekilde iliskiliydi. Ortalama HOMA-
IR degeri BP grubunda kontrol grubuna gére anlamli derecede yiiksekti
(swrastyla 4,242,39, 2,61+1,13) (p=0,004). Sonu¢: HOMA-IR degerle-
rinin BP hastalarinda 6nemli 6l¢iide artmasi IR ’nin BP i¢in kolaylasti-
ric1 bir risk faktorii oldugunu gosterdi. Ayrica artmis HOMA-IR,
HbA lc, HbAlc-SI, C-peptid, aglik glukoz ve aglik insiilin degerleri ile
BP arasinda giiglii bir patofizyolojik iliski olabilecegini ve yine bu de-
gerlerin prediyabet igin profilaktik dnlemlerin uygulanmasinda oldukg¢a
yararli ve vazgecilmez parametreler olabilecegini diistinityoruz.
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The facial nerve (FN) consists of both motor and
sensory components. Facial palsy (FP) is a neurolog-
ical condition arising from partial or complete loss of
the function of FN. FP can be idiopathic Bell’s palsy
(BP) or have a neurological, congenital, metabolic,
infective, traumatic, iatrogenic, or neoplasia-related
etiology. The incidence of FP varies between 17 and
35 per 100,000 population.' The incidence peaks be-
tween the ages of 15-45.2 BP affects men and women
equally and has been shown to have an increasing
prevalence in pregnant women.?

Although BP, which causes cosmetic and func-
tional deformity, is the most common cause of FP, a
comprehensive assessment involving all differential
diagnoses is critical for optimum management of pa-
tients due to the fact that better results can be ob-
tained with prompt, accurate, and appropriate
diagnosis and treatment.! The incidence and exact
cause of BP are not fully understood and remain con-
troversial. However, there is some evidence suggest-
ing that latent herpes simplex virus Type 1 infection
plays a role in its etiology.* It is considered that re-
activation of this virus results in FN inflammation,
thereby leading to reversible neuropraxia and ulti-
mately to Wallerian degeneration.’ Besides viral in-
fection, vascular ischemia, autonomic dysregulation,
and inflammation have also been associated with
BP.’

In most patients with BP (85%), partial recov-
ery occurs within 3-4 weeks and full recovery occurs
within 6 months.! However, a small number of pa-
tients may have lifetime symptoms of BP and the dis-
ease may recur, though rarely.®’

Systemic steroids are commonly used in the
treatment of BP. However, corticosteroids have nu-
merous side effects, with the most important one
being hyperglycemia. Moreover, since there is no
substantial evidence to show coexistence of diabetes
mellitus (DM) or insulin or glucose metabolism dys-
function in BP patients, the use of steroids in BP pa-
tients remains controversial.® Nevertheless, we think
that steroids can be safely used after the evaluation
of patients for insulin resistance (IR), DM, and glu-
cose metabolism, which will reduce the complication
risk and will provide favorable outcomes by the use
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of effective treatment. Accordingly, the present study
aimed to investigate the possible predictive and fa-
cilitating role of the effects of IR, connecting peptide
(C-peptide) and glucose metabolism on the develop-
ment of BP in patients with nondiabetic BP and to
discuss the findings in line with the findings of rare
studies in the literature.

I MATERIAL AND METHODS

The prospective, observational and controlled clinical
study included 40 nondiabetic BP patients (aged 19-
68 years, mean age 39.95+11.74 years, 21 males and
19 females) and who presented to our ear, nose, and
throat outpatient clinic with a diagnosis of BP be-
tween July 2020 and April 2021, and 22 healthy vol-
unteers (aged 24-59 years, average age 36.95+9.8
years, 11 males and 11 females).

This study was accepted by Nevsehir Haci
Bektas Veli University Scientific Research Ethics
Committee (date: July 2, 2020; no: 2020.14.165) and
this study was planned and performed in accordance
with the Helsinki Declaration. Informed consent was
obtained from the participants.

Inclusion criteria for the patients were as fol-
lows: absence of DM, normal body mass index
(BMI), normal computed tomography (CT), physical
examination, and audiometry findings, and no history
of'usage of steroids or other drugs. The control group
included healthy individuals who had the same de-
mographic and ethnic background and had similar di-
etary habits and lifestyles.

After an eight-hour fasting period, patients were
evaluated for IR and glucose metabolism after a com-
plete physical examination of the ear, nose, and throat
prior to the initiation of the systemic steroid treatment
in order to obtain a more accurate prognostic factor
and IR.

In addition to routine examinations, glucose, in-
sulin, hemoglobin Alc (HbAlc), HbAlc-Systéme In-
ternational (HbA1c-SI), and C-peptide levels were
measured after at least 8 hours of fasting. Homeosta-
tic model assessment for IR (HOMA-IR) was calcu-
lated to evaluate IR using the following formula:
basal plasma glucose (mg/dL) x basal plasma insulin
(mU/LY405.° In a similar way to the study by Bosco
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et al., a HOMA-IR cut-off value of 2.7 was defined
and thus the HOMA-IR values above 2.7 were ac-
cepted as IR-positive.” Demographic and clinical
characteristics including age, gender, date of hospital
admission, and affected side were recorded for each
patient. Clinical severity of BP was evaluated using
the House-Brackmann (HB) Facial Nerve Grading
System.'? HB stages of BP patients were divided into
2 groups as Stage 2-3 and Stage 4-5-6 groups, and a
comparison was made between clinical parameters.
Pure tone audiogram, cranial and temporal bone CT,
and magnetic resonance imaging were performed to
rule out other conditions that could have similar
symptoms.

According to the World Health Organization, in-
dividuals with a BMI of >25 kg/m? are classified as
overweight and those with a BMI of >30 kg/m? are
classified as obese.!' In our study, patients with a
BMI of >25 kg/m? were excluded from the study. In
addition, patients with any known external, middle
and inner ear disease and history of surgery, periph-
eral FP secondary to surgery and trauma, herpes
zoster oticus, hypertensive intracranial hemorrhage,
DM, tumors of the cerebellopontine angle, a time
from symptom onset to hospital admission of more
than 10 days, uncontrolled systemic diseases, vascu-
lar ischemia, hyperlipidemia, malignancy, exposure
to cold, acute and chronic inflammatory diseases, his-
tory of head trauma, hereditary or acquired hearing
loss, congenital facial paralysis and a positive family
history, pregnancy, autoimmune diseases, alcohol
abuse, use of drugs that could affect glucose metab-
olism, and abnormal blood tests were excluded from
the study.

STATISTICAL ANALYSIS

Data were analyzed using SPSS for Windows version
23.0 (Armonk, NY: IBM Corp.). Descriptives were
stated as mean+standard deviation. Independent
groups were compared using chi-square test. Normal
distribution of continuous variables was assessed
using Shapiro-Wilk test and Q-Q plots. Continuous
variables with normal distribution were compared
using independent samples t-test and those with non-
normal distribution were compared using Mann-
Whitney U test. Correlations between continuous

variables were determined using Spearman’s (for
non-normally distributed variables) and Pearson’s
correlation (for normally distributed variables) analy-
sis. A p value of <0.05 was considered significant.

I RESULTS

In Table 1, the clinical and demographic data of the
patients/groups are expressed.

The participants in the control group had no
signs of BP, systemic disorders, DM, autoimmune
and infectious conditions, and peripheral neuropathy.
No significant difference was found between the 2
groups with regard to age, gender, and BMI values
(p=0.31, p=0.34, and p=0.78, respectively). Present
paralysis was the first attack of the patients. Most of
the patients presented with left-sided BP. According
to the HB Facial Nerve Grading System, the patients
were mostly classified as Grade 3 and least com-
monly as Grade 4 and Grade 5 (Figure 1).

Time from symptom onset to hospital admission
was 1 day in 15 (37.5%), 2 days in 15 (37.5%), 3 days
in 8 (20%), 4 daysin 1 (2.5%), and 7 days in 1 (2.5%)
patient (mean, 2 days). All blood parameters were
positively correlated with each other. Mean fasting
insulin, fasting C-peptide, and HOMA-IR values
were significantly correlated with each other.

The HB FN and grading system scores estab-
lished a negative correlation only with HbAlc,
HbA1c-SI, HOMA-IR and C-peptide values and this
correlation was not significant with all blood param-
eters.

TABLE 1: Demographic and clinical characteristics of
BP and control groups.
Variables BP group (n=40)  Control group (n=22)
Mean+SD Mean+SD
Age, year 39.95+11.74 36.95+£9.8
Male, n (%) 21(52.5%) 11(50%)
Female, n (%) 19{47.5%) 11(50%)
BMI, kg/m? 22.49+1.82 22.35+1.84
Mean application time, day 2.0+1.15
BP side, n (%) Right 18(45%)
Left 22(55%)

BP: Bell's palsy; SD: Standard deviation; BMI: Body mass index.
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FIGURE 1: Distribution of patients according to House-Brackmann facial nerve
grading system.

No more severe FN dysfunction was found in
patients with higher HOMA-IR values. However, a
positive correlation was found between age and all
blood parameters and a significant correlation

was found between age and fasting glucose values
(Table 2).

Fasting glucose, fasting insulin, fasting C-pep-
tide, HbAlc, HbAlc-SI, and HOMA-IR values were
significantly higher in the BP group compared to the
control group (p<0.05 for all) (Table 3) (Figure 2).

There was no significant difference between HB
stages and clinical parameters. A comparison was
made by dividing the HB stage into 2 groups as those
with Stage 2-3 and those with Stage 4-5-6 (Table 4).

The HOMA-IR value was >2.7 in 28 (70%) of
40 BP patients and in 9 (40.9%) of 22 control sub-
jects. The mean HOMA-IR value was significantly

higher in the BP group compared to the control group
(4.2+2.39 vs. 2.61£1.13) (p=0.004).

I DISCUSSION

BP is the most common diagnosis associated with
acute mononeuropathy as well as FN paralysis.’ BP is
a worrying health problem and has an extremely neg-
ative impact on both patients and their families. Early
diagnosis and the determination of the cause of BP is
highly important for developing and administering
targeted treatment approaches. To this end, the pres-
ent study reviewed the literature on the diagnosis of
BP and investigated the possible pathophysiology of
BP.

Due to its complex, osseous, and anatomical
course, FN is the most susceptible nerve to ischemic
and inflammatory events among all cranial nerves.'?
BP is considered to be associated with diabetic an-
giopathy and FN ischemia caused by the involvement
of the vasa nervorum in many cases. A microvascu-
lar deficit in the vasa nervorum disrupts the nerve me-
tabolism and leads to venous stasis, thereby resulting
in the accumulation of toxic metabolites, edema, and
ischemia.'”” Ischemia may be due to anatomical
changes in the arterial wall, physical factors such as
cold and pressure, vasoconstriction, and intravascular
thrombosis. As a matter of fact, BP may most proba-
bly be the first sign of diabetic mononeuropathy.
Therefore, glucose metabolism should be evaluated
in every patient presenting with neurological
deficits.'*'> Microangiopathy may be a compensatory
response to endoneurial ischemia/hypoxia caused by

TABLE 2: Correlations between age, gender and HB stages with clinic parameters.
Age Gender HB stage

Clinic parameters rho (p) p rho (p) p rho (p) p
Fasting insulin 0.05 0.699 0.295 0.02 0.012 0.941
Hemoglobin A1c (%) 0.226 0.078 -0.174 0.17 -0.66 0.684
Hemoglobin A1c Systéme International 0.226 0.078 -0.174 0177 -0.66 0.684
HOMA-IR 0.04 0.76 0.258 0.043* -0.002 0.993
Fasting connecting peptide 0.204 0.112 0.302 0.017* -0.024 0.882

r p r p r p
Fasting glucose 0.393 0.007* -0.022 0.865 0.155 0.34

*p<0.05: Statistically significant; Spearman’s (for non-normally distributed variables) and Pearson’s correlation (for normally distributed variables) analysis were used; rho (p): Spear-
man correlation coefficient; r: Pearson’s correlation coefficient; HB: House-Brackmann HOMA: Homeostatic model assessment; IR: Insulin resistance.
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TABLE 3: Comparison of parameters of BP and control groups (Mann-Whitney U test,
independent samples t-test and chi-square test were applied between groups).
Parameters BP group (n=40) Mean+SD Control group (n=22) Mean*SD Reference values p value
Fasting glucose 96.67+11.58 89.59+7.38 70-100 mg/dL 0.012*
Fasting insulin 18.01£9.9 11.9145.37 2.6-24.9 mU/L 0.007*
Hemoglobin Afc (%) 5.9+0.61 5.26%0.21 4.5-6% 0.000*
Hemoglobin A1c Systéme International 37.5+3.67 3442.33 25.7-42.1 mmol/mol 0.000*
HOMA-IR 4.2+2.39 261113 >2.7 {cut-off valug) 0.004*
Fasting connecting peptide 3.61x24 2.3£0.72 1.1-4.4 ng/mL 0.004*

*p<0.05: Statistically significant; BP: Bell's palsy; SD: Standard deviation; HOMA: Homeostatic model assessment; IR: Insulin resistance.

ClinicValue

W BP Group

U S MY S S S Wy

! Control Group

Blood Parameters

FIGURE 2: Graphical comparison of blood parameters of BP and control groups.
BP: Bell's palsy; HbA1c: Hemoglobin A1c; HbA1c-SI: Hemoglobin A1c Systeme In-
ternational; HOMA: Homeostatic model assessment; IR: Insulin resistance.

chronic hyperinsulinemia.'® Moreover, various mech-
anisms such as hyperglycemia, increased oxidative
stress, advanced glycation end product accumulation,
axonal transport impairment, and impaired flow in
the polyol pathway directly cause nerve damage.!”

Individuals with BP often have a very good prog-
nosis, but DM-related microangiopathy may be a prog-

nostic and pathophysiological factor in BP.'® Subclini-
cal FN dysfunctions have been reported in 70% of pa-
tients with diabetic polyneuropathy. Early stages of
hyperglycemia can cause distal nerve damage.”” A
prospective study evaluated 187 patients with idio-
pathic neuropathy and detected glucose metabolism
dysfunction in 45% and detected undiagnosed DM in
15% of the patients. The authors also noted that the ma-
jority of BP patients had reduced glucose tolerance.?

There is no standard blood test to diagnose BP or
predict its prognosis. Our hypothesis in this study was
that IR or glucose metabolism dysfunction may play a
role in the development of BP. Therefore, we did not
include BP patients with abnormal fasting glucose lev-
els in the study. After the completion of laboratory ex-
aminations, a combined therapy involving systemic
steroids, gastroprotective agents, and ophtalmoprotec-
tive agents was administered in each patient. Never-
theless, no antiviral agents were used and no FN
decompression or any other operation was adminis-
tered in patients.

TABLE 4: Comparison of clinic parameters of Bell's palsy and HB stages (Mann-Whitney U test was used).
HB stage (Stage 2 and 3) (n=30) HB stage (Stage 4, 5 and 6) (n=10)
Parameters MeanSD MeanSD p value
Fasting glucose 95.83+£12.45 99.2+8.46 0.425
Fasting insulin 17.848.72 18.66+13.37 0.779
Hemoglobin A1c (%) 5.92+0.7 5.82+0.19 0.836
Hemoglobin A1c Systéme International 41.28+7.71 40.12+2.12 0.836
HOMA-IR 4.05+2 4.64+3.39 0.901
Fasting connecting peptide 3.39+1.75 4.26+3.81 0.779

HB: House-Brackmann; SD: Standard deviation; HOMA: Homeostatic model assessment; IR: Insulin resistance.
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In IR, body cells become resistant to the effects
of insulin in the bloodstream. IR is defined as an im-
paired biologic response to insulin stimulation of tar-
get tissues, predominantly the liver, muscle, and
adipose tissue. Therefore, the normal response to a
certain amount of insulin is reduced. IR also leads to
impaired glucose excretion, thereby producing a
compensatory increase in hyperinsulinemia.?** Clin-
ical outcomes of IR include microvascular disease,
retinopathy, nephropathy, peripheral neuropathy, hy-
perglycemia (Type 2 DM), hypertension, metabolic
syndrome, dyslipidemia, increased levels of visceral
adipose tissue, hyperuricemia, elevated inflammatory
markers, endothelial dysfunction, and tendency for
thrombosis.*

Since there is no generally accepted test for IR,
the clinical definition of IR remains unclear.>>?’ The
hyperinsulinemic-euglycemic glucose clamp tech-
nique is the gold standard for the measurement of IR,
which is a research technique with limited clinical ap-
plicability. In contrast, HOMA-IR and HOMA?2 are 2
IR measures that are based on fasting glucose and
fasting insulin levels and are commonly used in clin-
ical trials. Additionally, there are several clinically
useful surrogate measures of IR, including the quan-
titative insulin-sensitivity check index, serum triglyc-
eride, and the triglyceride/high-density lipoprotein
ratio.”

HOMA is a widely used clinical method to eval-
uate beta-cell function and IR based on fasting glu-
cose, insulin or C-peptide concentrations and can
provide valuable data when used appropriately.”® By
comparison, HOMA-IR is a non-invasive and effec-
tive alternative IR measurement technique used for
evaluating insulin sensitivity based on fasting glucose
and serum insulin levels. Morecover, HOMA-IR is ac-
cepted as a standard technique for IR measurement
in epidemiological studies.?’ For these reasons, we
used HOMA-IR to evaluate IR in our study.

To our knowledge, there are very few controlled
studies in the literature investigating the relationship
between BP and IR. Karag6z et al. reported that IR
was more common in nondiabetic BP patients.?’
However, as suggested by Karagoz et al., we also
consider that calculating the HOMA-IR value can
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provide additional information for the prediction of
the prognosis of BP.*° In the present study, 70% of
BP patients were accepted to have a higher HOMA-
IR level based on the HOMA-IR cutoff value of 2.7
and the mean HOMA-IR value was found to be 4.2 in
the BP group. These findings and the findings re-
ported by Karagoz et al. suggest that IR may be an
important risk factor and may have a key role in the
etiopathogenesis of BP. Ozer et al., in a similar way
to our study, found a higher incidence of hyper-
glycemia and IR positivity and increased insulin val-
ues in most of their BP patients compared to the
general population.®! On the contrary, Bosco et al. re-
ported that IR could not provide helpful information
about BP when compared to the oral glucose toler-
ance test (OGTT) and also noted that IR led to an in-
creased risk of BP in obese patients.’ In the same
study, a significant relationship was found between
BP and glucose metabolism dysfunction after 2-hour
OGTT in patients with normal fasting glycemia com-
pared to the control group and the authors suggested
that IR could be a risk factor for neuropathic damage
due to BMI. Akintoye et al. emphasized that diabetic
neuropathy is associated with increased IR. In our
study, we think that FN neuropathy in non-diabetic
patients may be related to IR.*

C-peptide is a measure of insulin secretion and
can be used for demonstrating beta-cell function and
can be used in HOMA modeling of IR. C-peptide
provides a robust measure of insulin secretion but not
a measure of insulin action.?®* C-peptide connects
the alpha and beta chains of proinsulin and is mostly
used for the differential diagnosis of fasting hypo-
glycemia and hyperinsulinism and for the measure-
ment of insulin secretion reserve.** The normal
physiological C-peptide plasma concentration in the
fasting state is 0.9-1.8 ng/mL.* A high level of C-
peptide can indicate IR, insulinoma, or kidney dis-
ease. The C-peptide level is typically low in Type 1
patients who cannot produce sufficient insulin.** C-
peptide has also been shown to inhibit the formation
of reactive oxygen species in various cell types, to in-
hibit the inflammatory pathway (anti-inflammatory
effect), and to have cytoprotective and anti-apoptotic
effects.>**%37 Accordingly, the higher and significant
C-peptide levels in our BP group compared to the
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control group implicates that BP develops due to an
inflammatory process and also indicates the presence
of IR in BP patients.

HbA ¢, or glycated hemoglobin, measurements
are an indicator of time-averaged glucose levels.
HbA1c shows average blood glucose levels over the
last 2-3 months due to the long lifespan of erythro-
cytes (about 120 days) and is used as the best marker
of long-term DM control. The SI units are a true
measure of HbAlc, eliminating possible confusion
between HbA I ¢ and glucose values.**° For these rea-
sons, in the present study, a true HbA 1¢ measurement
was obtained by using HbA 1c-SI values. The Amer-
ican Diabetes Association defines prediabetes as
HbAlc between 5.7-6.4%.% In our study, the mean
HbA1c value was 5.9% in BP patients, which impli-
cates that BP patients are prone to prediabetes.

The correlation between DM and BP was ana-
lyzed using HbAlc levels, not using fasting plasma
glucose levels. A previous study found a significant
positive correlation between the severity of BP and
abnormal HbAlc values."> However, unlike that
study, in our study, a non-significant negative corre-
lation was found between HB grading and HbAlc
and HbA1c-SI values. Another study also investi-
gated HbA1c levels and found a significant relation-
ship between increased HbAlc and slowed motor
conduction velocity in large myelinated axons.*!

Glycemic control plays a key role in the pro-
gression of neuropathy.* Therefore, targeted treat-
ment of BP may involve the regulation of glucose
metabolism even in nondiabetic IR patients.

The strength of our study was its prospective and
controlled design. In addition, to our knowledge,
there has been no study in the literature demonstrat-
ing the relationship between BP and both HbA1c¢-SI
and C-peptide levels.

Nonetheless, this study was limited in several
ways. First, no OGTT was performed due to the fact
that it is a time-consuming, costly, and risky proce-
dure and that there were only a few patients that con-
sented to undergo OGTT. Second, the study had
relatively a small number of patients mainly due to
the low number of patients admitted to hospitals dur-
ing the coronavirus disease-2019 pandemic. Finally,
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the effect of IR on the treatment and course of BP
was not investigated.

Further large-scale studies comparing different
measurement techniques and investigating the effect
of etiologies of glucose metabolism dysfunction on
BP with regard to patients’ genders and genetic,
racial, and environmental characteristics are needed
to better elucidate the pathogenesis of IR and BP-re-
lated factors. We consider that once its mechanisms
are fully elucidated by molecular studies, IR may be
possible to prevent in the future with early diagnosis
and lifestyle changes including diet change, regular
exercise, and weight loss.

We think that the article deals with an important
and multidisciplinary subject. Thus, the subject may
be valuable. It concerns different professionals in-
cluding internal medicine specialists and neurologists
in academic environments.

I CONCLUSION

Blood glucose and insulin metabolism parameters
were higher in most patients with BP than in healthy
volunteers. The significant increase in HOMA-IR
values in BP patients suggests that IR is a facilitative
risk factor for BP. In addition, we consider that there
may be a strong relationship between BP and in-
creased HOMA-IR, HbA1c, HbAlc-SI, C-peptide,
fasting glucose, and fasting insulin values. We also
propose that these values can be highly useful and in-
dispensable parameters in the pathophysiology of BP,
in the administration of prophylactic precautions for
prediabetes
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