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Summary
Objectives. Pan-immune-inflammation value is an inflammation index calculated using the param-
eters in a complete blood count (CBC) and has gained popularity in recent years. In this study, we 
aimed to examine its role in Bell’s palsy.
Methods. The study was designed as a retrospective case-control study. The study group consisted 
of 79 patients with Bell’s palsy. There were 158 patients in the control group. Age, gender, grade, 
CBC parameters and pan-immune-inflammation value were compared statistically between the 
groups.
Results. Leukocyte, neutrophil, platelet and pan-immune-inflammation values were significantly 
higher in the Bell’s palsy group than in the control group (p values: < 0.001, < 0.001, 0.03, < 0.001, 
respectively). There was no correlation between grade of Bell’s palsy and any study parameters.
Conclusions. Our results support the theory that inflammation may be the main factor in patho-
genesis, as the pan-immune-inflammation value is higher in patients with Bell’s palsy. Our results 
suggest that the cell group that plays a major role in this inflammation is neutrophils.
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Cover figure. Pan-immune-inflammation value (PIV) formula and schematic drawing of Bell’s palsy.
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Introduction
Bell’s palsy is an idiopathic peripheral paralysis of the facial 
nerve. Diagnosis is made by excluding the possible aetiolo-
gies. It has been reported that 50% to 75% of peripheral 
facial palsy (PFP) are idiopathic. There is some evidence 
that herpes virus infections may play a role in the aetiology 
of Bell’s palsy. It is generally considered that inflammation 
is pivotal in its pathogenesis. The use of steroids and the 
response to this treatment also support the inflammation 
theory  1. Based on this situation, many studies have dis-
cussed the relationship between inflammation markers such 
as neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte 
ratio (PLR), systemic immune inflammation index (SII) 
and Bell’s palsy 2-5.
Pan-immune-inflammation value (PIV) is another indica-
tor of systemic inflammation. PIV (neutrophil x platelet 
x monocyte/lymphocyte) is calculated using neutrophil, 
platelet, monocyte and lymphocyte counts. PIV is also 
known as aggregate index of systemic inflammation (AI-
SI) 5. It is a relatively low-cost and easy-to-calculate index. 
It is evaluated both as a risk factor and as a prognostic factor 
in many pathologies such as colorectal cancer, breast can-
cer, malignant melanoma and vasculitis 6-9. In this study, we 
aimed to examine PIV in patients with Bell’s palsy.

Materials and methods
This retrospectively designed case-control type study was 
started by obtaining ethics committee permission number 
149 dated 22.06.2023 from Süleyman Demirel University 
Faculty of Medicine Clinical Research Ethics Committee. 
The data were obtained from the files of patients diagnosed 
with Bell’s palsy between 01.01.2018 and 01.05.2023 at 
Süleyman Demirel University Faculty of Medicine, Depart-
ment of Ear, Nose and Throat Diseases. Patients diagnosed 
with Bell’s palsy constituted the study group (each patient 
routinely underwent temporal bone contrast-enhanced 
magnetic resonance imaging and pure tone audiometry). A 
control group was created from patients who had septoplas-
ty and/or rhinoplasty surgery on the same dates. Inclusion 
criteria for study group: no pathology other than PFP was 
detected in routine ENT and head and neck examination. 
The patient with Bell’s palsy must have a complete blood 
count and routine biochemistry examinations on the day he 
or she applies to our clinic and must be over 18 years of 
age. Exclusion criteria for study group: presence of central 
neurological findings accompanying PFP, history of head 
trauma before the development of PFP, known ear pathol-
ogy, previous ear surgery, previous parotid surgery, history 

of malignancy, active infectious diseases, systemic inflam-
matory diseases, autoimmune disease history. 
In parallel with the age and gender of the patients included 
in the study group, two patients were included in the con-
trol group for each patient in the study group, based on the 
order of admission and the following criteria. Inclusion cri-
teria for the control group: no pathology was detected on 
the routine ENT and head and neck examination, no history 
of PFP, cranial base surgery performed before septoplasty 
and/or rhinoplasty operations. Exclusion criteria for the 
control group: history of previous PFP, history of malignan-
cy, diagnosis of obstructive sleep apnoea syndrome, history 
of sinonasal infectious disease, presence of an active infec-
tious disease, presence of a systemic inflammatory disease, 
presence of an autoimmune disease.

Statistical analysis
IBM SPSS 29 was used for statistical analysis of the data. 
Data were checked for data entry and distribution errors. 
Independent samples t test was used to compare continuous 
variables, and chi-square test was used to compare categori-
cal variables. The correlation between grade parameter val-
ues and blood values was examined with Spearman’s rho 
correlation analysis. The results of categorical variables 
were presented as numbers and percentages, while the re-
sults of continuous variables were presented as mean and 
standard deviation. A value of p < 0.05 was considered sta-
tistically significant.

Results
There were 36 (45.6%) females and 43 (54.4%) males in the 
PFP group, and 72 (45.5%) females and 86 (54.4%) male 
in the control group. There were no significant differences 
between groups in terms of gender and age (p = 1.00 and 
p = 0.17 respectively). The mean age of the PFP group was 
47.3 (± 17.5) years and the mean age of the control group 
was 44.8 (± 20) years. The paralysis was on the left in 43 
patients and on the right in 36. Eleven (14%) of the patients 
had grade 2, 30 (38%) had grade 3, 25 (31.6%) had grade 
4, seven (9%) had grade 5, and six (7.5%) had grade 6 PFP. 
Statistical comparison of the two groups in terms of blood 
parameters and PIV value is presented in Table I.
No correlation was detected between PFP grade and age, 
white blood count, neutrophil, lymphocyte, monocyte, 
platelet and PIV values (correlation coefficient: 0.041, 
-0.116, -0.095, -0.124, -0.133, -0.040, -0.043, respectively; 
p values: 0.71, 0.30, 0.40, 0.27, 0.24, 0.72, 0.70, respec-
tively).
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Discussion
Inflammation indices calculated from CBC have gained 
popularity in recent years. Since they are obtained by cal-
culating more than one blood cell value, they are thought 
to be more meaningful than evaluating blood cells alone. 
In addition, their other advantages are that they are easy to 
calculate and have low costs. PIV is calculated using neu-
trophils, lymphocytes, platelets, and monocytes. For this 
reason, it is thought to represent inflammation more com-
prehensively than other indices 9. PIV is also called AISI in 
some studies 5. It has been addressed in various malignan-
cies and inflammatory diseases 6-9. There is only one study 
in the literature examining the relationship between Bell’s 
palsy and PIV 5.
Bell’s palsy is the most common cause of PFP. It is charac-
terised by idiopathic, acute, unilateral facial paralysis. Al-
though viral infections, especially herpes viruses, are often 
blamed for its aetiopathogenesis, this has not been proven. 
It is believed that the main cause is oedema in the facial 
nerve. This oedema causes compression of the facial nerve 
in the fallopian canal 1. Regardless of the cause, it is thought 
that this oedema is associated with inflammation, and there 
are many studies in the literature examining patients with 
Bell’s palsy in terms of inflammation indices  2-5. In the 
study of Tuncer et al. they examined the relationship be-
tween Bell’s palsy and PIV, NLR, PLR, monocyte lympho-
cyte ratio (MLR); SII and systemic inflammation response 
index (SIRI) were also examined, in addition to CBC pa-
rameters. Among the listed indices, except MLR, they were 
found to be significantly higher in Bell’s palsy patients than 
in the control group. Among blood cells, neutrophils are 
significantly higher in patients with Bell’s palsy, while lym-
phocytes are lower than normal 5. The common point of the 
four significant indices is that lymphocyte is in the denomi-
nator. In addition, in PIV, NLR, SII and SIRI, neutrophils 
are in the numerator as well as lymphocytes in the denomi-
nator. In our study, PIV and neutrophil values were signifi-
cantly higher in patients with Bell’s palsy, as in the study 
of Tuncer et al. Additionally, in our study, platelet levels 
were found to be higher in patients with Bell’s palsy. These 
results suggest that a mechanism related to the increase in 
neutrophils in peripheral blood may play a role in Bell’s 
palsy. In the study of Yılmaz et al., IL-6, IL-8 and TNF-α 
levels were found to be high in patients with Bell’s palsy 10. 
It is known that IL-6, IL8 and TNF-α play a role in acti-
vating neutrophils in the inflammatory response.11 In this 
respect, the results of Yılmaz et al. also support that neutro-
philic inflammation may play a role in its aetiology 10.
In their study, Bucak et al. found neutrophil values and NLR 

in patients with Bell’s palsy to be significantly higher than 
in the control group. NLR was associated with poor prog-
nosis in this study 2. In the study of Kınar et al., NLR and 
SII were found to be high in Bell’s palsy, and high SII was 
associated with poor prognosis 3. In the study of Eryılmaz 
et al., neutrophils and NLR were found to be high in pae-
diatric Bell’s palsy patients. In that study, it was concluded 
that there is no correlation between the House-Brackman 
Classification and NLR  4. Our study is the first to exam-
ine the correlation between the grade of Bell’s palsy and 
PIV. For this reason, although a direct comparison cannot 
be made, in our study it was determined that there was no 
correlation between PIV and Bell’s palsy grade. Since NLR 
and PIV are expected to give parallel results, our result can 
be considered compatible with the study of Eryılmaz et al 4.
In the 2023 update of the Japanese Clinical Practice Guide-
lines for Bell’s Palsy, the use of systemic standard-dose cor-
ticosteroids is strongly recommended for the treatment of 
Bell’s palsy, regardless of disease severity. In this update, a 
standard dose is exemplified by 60 mg of prednisolone, while 
a high dose (weak recommendation) is exemplified by 120 
mg of prednisolone. Other treatments are weakly recom-
mended due to insufficient evidence. The guideline suggests 
that treatment approaches be decided based on the severity 
of the disease. Adding antiviral therapy to systemic steroids 
is weakly recommended, regardless of disease severity. In-
tratympanic steroid therapy in addition to systemic steroids 
is not recommended for mild-to-moderate cases, while it is 
weakly recommended for severe cases 12. The stronger rec-
ommendation for systemic steroids over intratympanic ster-
oids and antiviral therapies in the updated guideline supports 
the role of systemic inflammation in the pathogenesis. In our 
study, PIV, an indicator of systemic inflammation, was found 
to be significantly higher in patients with Bell’s palsy. The 

Table I. Comparison of PFP and control groups in terms of blood pa-
rameters and PIV value.

Control group PFP group p

(n = 158) (n = 79)

Mean ± SD

WBC 7.09 (± 1.95) 10.71 (± 4.14) < 0.001

Neutrophils 4.17 (± 1.54) 7.77 (± 3.84) < 0.001

Lymphocytes 2.12 (± 0.57) 2.20 (± 1.31) 0.29

Monocytes 0.55 (± 0.18) 0.58 (± 0.30) 0.19

Platelets 247.85 (± 60.21) 267.56 (± 76.98) 0.03

PIV 311.85 (± 287.05) 728.42 (± 
1076.94)

< 0.001
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relationship between PIV and treatment response could be 
explored in more comprehensive studies.
The main limitations of our study are the limited number of 
patients and the lack of prognosis evaluation.

Conclusions 
The aetiopathogenesis of Bell’s palsy has not been deter-
mined. In recent years, studies examining Bell’s palsy pa-
tients in terms of inflammation indices have gained popular-
ity. In our study, we found that PIV, neutrophil and platelet 
values were higher in patients with Bell’s palsy. These re-
sults can be interpreted as neutrophilic inflammation may 
play a role in Bell’s palsy. Our results need to be confirmed 
by further studies.
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