Volume-3, Issue-9, September-2019: 58-64 P-1SSN: 2659-1561
International Journal of Recent Innovations in Academic Research E-ISSN: 2635-3040

Research Article

TNF-a Expression in Patients with Chronic Rhinosinusitis
without Polyps

Andika Zayani Tambunan?, Delfitri Munir!, Andrina Y.M. Rambe! and Taufik Ashar?

!Department of Otorhinolaryngology-Head and Neck Surgery, Faculty of Medicine,
Universitas Sumatera Utara/H. Adam Malik General Hospital, Medan, Indonesia
?Department of Environmental Health, Faculty of Public Health, Universitas Sumatera Utara,
Medan, Indonesia
Email: andikazayanitambunan@gmail.com

Received: Sep 13, 2019 Accepted: Sep 20, 2019 Published: Sep 24, 2019

Abstract: Background: Chronic rhinosinusitis is an inflammation of the nose and paranasal
sinuses for more than 12 weeks. The inflammatory mediator process which involved include
cytokines. Tumor Necrosis Factor Alpha (TNF-a) is one of the proinflammatory cytokines
that found to be increased in chronic rhinosinusitis. Objective: To determine the TNF-a
expression in patients with chronic rhinosinusitis without polyps. Methods: This research
was analytic, with cross sectional study design, performed on 24 cases of chronic
rhinosinusitis without polyp obtained by non-probability consecutive sampling.
Immunohistochemical examination was performed to assess TNF-o expression in chronic
rhinosinusitis without polyps. The data collected were statisically analyzed based on a
significance level of p-value <0.05. Results: From the 24 cases, there was 21 cases that we
found TNF-a overexpression (87.5%). From all the positive groups, the largest age group >
40 years (100%), with the main complaints of olfactory disorders and headache (100%),
TNF-o overexpression was found in the Lund-Mackay index of CT scan > 6 (95,5%), and
there is a correlation between TNF-a and Lund-Mackay index (p=0,004). Conclusion: TNF-
a overexpression was found in chronic rhinosinusitis without nasal polyp, which is found
mostly in age group > 40 years, with the main complaints olfactory disorders and headache,
and with the Lund-MacKay index of CT scan > 6.
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1. Introduction

Chronic rhinosinusitis is a disease that has a relatively high prevalence, often found in most
populations in the world, ranging from 7-30% (Wang et al., 2016). Apart from having an
impact on decreasing quality of life and socioeconomic aspects, chronic rhinosinusitis that is
not handled properly will cause several complications (Gianonni, 2015). Chronic
rhinosinusitis initially considered only as a bacterial infection. Biopsy results from sinus
tissue during surgery showed inflammatory cells and proinflammatory cytokines in active
disease, one of which is TNF-a. Cytokines are molecules of peptides or glycoproteins that are
released by cells and have specific effects of interaction and communication between cells
(O'Hollaren, 2003; Mfuna et al., 2011). TNF-a is produced by several types of cells, such as
T lymphocytes, or white blood cells known as macrophages and monocytes, which are
responsible for the body's immune response. TNF-a is involved in inflammation, infection
and malignancy. Inflammation plays an important role in persistent chronic rhinosinusitis.
TNF-a synergizes with Th1 or Th2 in inducing chronic inflammation (Bradley, 2008; Mfuna
etal., 2011).
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This study aims to determine the Tumor Necrosis Factor Alpha (TNF-a) expression in
chronic rhinosinusitis without nasal polyp.

2. Method

This research is analytic with cross-sectional study. The study samples are 24 patients with
chronic rhinosinusitis without polyps who had undergone functional endoscopic sinus surgery
in Department of Otorhinolaryngology-Head and Neck Surgery Haji Adam Malik General
Hospital, Medan.

The maxillary or etmoidalis sinus tissue is taken and examined by immunohistochemical
method in the Department of Anatomic Pathology of Faculty of Medicine, Universitas
Sumatera Utara. Data processing is performed by using the Statistical Package for Social
Sciences (SPSS), conducted a correlation test Spearman with a significant value limit of
p<0.05. This study was approved by the ethics committee of the Faculty of Medicine,
Universitas Sumatera Utara.

Preparation after cutting tissue: the preparation were deparaffinated with Xylol [-11-111
respectively for 5 minutes, next do rehydration with multilevel alcohol (absolute alcohol,
96% alcohol, 80% alcohol, 70% alcohol, each for 4 minutes). Wash in running water for 5
minutes. Insert slides into PT Link Epitope Retrieval : set preheat 65°C, running duration
98°C for 15 minutes, then it is cooled for about 45 minutes. Limit tissue with Pap-Pen, wash
with Tris Buffered Saline (TBS) pH 7,4. Blocking with endogenous peroxidase (0.5% H202
in methanol) for 5-10 minutes. Wash with TBS pH 7,4. Blocking non-specific activity with
normal serum 3% for 15 minutes. Wash with TBS pH 7,4.

Incubate preparations with TNF-a antibody for 1 hour. Next wash with TBS pH 7,4/Tween
20 for 5 minutes. Then incubate with Santa Cruz Real Envision for 30 minutes. Wash with
TBS pH 7,4/Tween 20 for 5 minutes. Furthermore, the preparation was given chromogen to
be colored with DAB (Diamino Benzidine) for approximately 5 minutes. Wash with running
water. Counterstain with Hematoxylin. Wash with running water. Saturated Lithium
Carbonat (5% in aquadest for 2 minutes). Wash with running water. Next do dehydration
with multilevel alcohol (80% alcohol, 96% alcohol, absolute alcohol each for 5 minutes).

Clearing with xylol I, Il, 1l for 5 minutes each. Mounting with entellan and cover glass. The
slides can be read directly and examined by specialists in anatomic pathology. TNF-a
expression is an assessment of TNF-a protein from the results of brown color on the
cytoplasm and nucleus of the cells. The immunoreactive TNF-a score is obtained by times
the results of an intensity (staining) score with a broad score using a light microscope. No
TNF-o overexpression is indicated with an immunoreactive score of 0-3 and TNF-a
overexpression is indicated with an immunoreactive score of 4-9.

The rhinosinusitis computer tomography score according to Lund-Mackay is 0 to 24. The
computer tomography score used as the cutoff point for determining the extent of sinus
involvement is 6, according to the study of Ponte et al., (2005). Computer tomography scores
were divided into 2 groups: extensive sinus involvement (score >6), non-extensive sinus
involvement (score <6).

3. Result
There are 24 patients with chronic rhinosinusitis without polyps. TNF-a overexpression are
found in 21 patients (87.5%) and no overexpression in 3 patients (12,5%).
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The majority of the subjects were men, which comprises of 13 people (54,1%). The youngest
age is 18 years old and the oldest age is 51 years old. The most prevalent age group of
40-49 years old comprises of 12 people (50%).

Nasal congestion is the most major complaint in 7 patients (29,2%), followed by olfactory
disorders in 6 patients (25%). This is shown in table 1.

Table 1. Demographic characteristics of research subjects

Demographic characteristics n %
Sex
Men 13 94,1
Women 11 45,8
Age
<20 years old 2 8,3
20-29 years old 4 16,7
30-39 years old 4 16,7
40-49 years 12 50
> 50 years old 2 8,3
Chief complaints
Olfactory disorders 6 25
Nasal congestion 7 29,2
Facial pain 4 16,7
Headache 5 20,8
Nasal discharge 2 8,3
Total 24 100

Table 2. Proportion of patient's age based on TNF-a expression

Age Expression of TNF-a
Overexpression, n (%) No overexpression, n (%)
<40 years 7 (70) 3 (30)
> 40 years 14 (100) 0
Total 21 (87,5) 3(12,5)

Chronic rhinosinusitis patients aged over or equal to 40 years fully shows the results of TNF-
a overexpression (100%).

Table 3. Proportion of chief complaints based on TNF-a expression

Chief complaints _ Expression of TNF-a _
Overexpression, n (%) | No overexpression, n (%)

Olfactory disorders 6 (100) 0

Nasal congestion 6 (85,7) 1(14,3)

Facial pain 3 (75) 1 (25)

Headache 5 (100) 0

Nasal secretions 1 (50) 1 (50)

Total 21 (87,5) 3(12,5)

Patients with chief complaint of olfactory disorders and headaches, all of them show TNF-a
overexpression (100%). The main complaint of nasal congestion shows the results of
overexpression in 6 patients (85,7%). The main complaint of facial pain show a result of
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overexpression in 3 patients (75%), and the main complaint of nasal secretion shows the
result of TNF-a overexpression in 1 patient (50%).

Table 4. Proportion of TNF-a expression based on the Lund-MacKay index of CT scan

. Lund-Mackay Index
Expression of TNF-a 6.1 (%) > 6. n (%)
Overexpression 0 (0) 21 (95.5)
No overexpression 2 (100) 1(4.5)
Total 2 (8.3) 22 (91.7)

21 patients with Lund-Mackay index > 6 showed overexpression of TNF-a (95.5%).

Table 5. Correlation TNF-a with Lund-Mackay index of CT scan in patients with
chronic rhinosinusitis without polyps
Lund-Mackay Index
p r
TNF-a 0,004 0.562

Using the Spearman correlation test shows that there is a significant correlation between
TNF-a expression and the Lund-Mackay index (p = 0.004). The correlation value obtained is
a positive sign (0,562), meaning that there is a correlation that has a moderate strength
between TNF-a expression with Lund-Mackay index and is directly proportional, the
increase in TNF-a expression will be directly proportional to Lund-Mackay index.
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Figure 1. Scétterplot graph of TNF-a expression against the Lund-Mackay index

Discussion

In this study, table 1 shows the demographic characteristics of the study subjects, out of 24
patients, 13 people (54,1%) were men and 11 women (45,8%). Similar report published by
Kim et al., (2011) in Korea from 285 people studied from January to December 2008, the
incidence of chronic rhinosinusitis in men was higher than women with a percentage of
50,9% and 49,1%.

The most prevalent age group is 40-49 years of age (50%) in this study. Study done by Dewi
et al., (2018) also reported the highest age of patients with chronic rhinosinusitis in the range
of 46-60 years as many as 20 patients (37,7%) with an average age of 41.2 years.
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From table 1, nasal congestion is the most prevalent chief complaint in 7 patients (29,2%).
The research conducted by Sandhu et al., (2017) reported from 50 people studied, as much as
96% complained nasal congestion, post nasal drip (84%) and headache (72%).

Mucosal edema and retention of secretions due to blockage of the ostium of the paranasal
sinuses are key inflammatory response in chronic rhinosinusitis. Mucosal irritation of airway
epithelium triggers the production of various proinflammatory cytokines, which proved to be
important in the pathogenesis of chronic rhinosinusitis, such as TNF-o (Misron et al., 2017).
Previous research also showed a significant increase in TNF-a expression in the sinonasal
mucosa of patients with chronic rhinosinusitis. TNF-a is usually not detected, but increases in
serum and tissue levels are found in inflammatory and infectious conditions (Anand et al.,
2006; Bradley, 2008; Bruaene et al., 2011).

Based on table 2, patients aged over or equal to 40 years showed the results of TNF-a
overexpression (100%). Bruunsgaard et al., (2000) mentions that aging is associated with an
increase of several pro-inflammatory cytokines in the blood circulation, such as TNF-a, 1L-6,
cytokine antagonists, acute phase proteins and neopterin, and includes an increase in the level
of TNF-a as well as the dissolved TNF receptor in the blood circulation. The increase of
inflammatory activity in elderly has reflected an age-related pathological process.

From table 3, in this study we found the main complaint of patients namely olfactory
disorders and headache, all showed TNF-a overexpression (100%). Headache on
rhinosinusitis is closely connected with the process of edema or inflammation in the nasal
structure, the duct nasofrontal, concha, the sinus ostium (Silberstein and Marmura, 2014).
Robbins and Maides (2014) said that the cytokines involved in inflammation, in the
modulation of pain threshold and also sensitization of trigeminal nerve fibers. TNF-a is
involved in the activation of pain.

Tissue on the nose of patients with chronic rhinosinusitis usually have edema following a
long stimulation of inflammatory cytokines. It is believed that the nasal mucosal edema and
congestion obstruct the olfactory sulcus, and makes it difficult for odorants molecule to
successfully achieve the olfactory mucosa, resulting in olfactory disorders. TNF-a is one of
the earliest and inflammatory mediators that trigger an inflammatory response critical, and
can have adverse effects on the respiratory mucosa, causing loss of ciliated cells, epithelial
metaplasia and subsequent accumulation of inflammatory cells in the subepithelial layer
(Wei, et al., 2018; Karosi et al., 2012). Correlation between TNF-o overexpression with
Lund-MacKay index of CT scan is still difficult to explain. Research by Szucs et al., (2002)
found a significant correlation between the Lund-MacKay index with the number of
inflammatory cells in sinonasal mucosa.

Positive and significant correlation between CT scan with mucosal inflammation, the
possibility that the inflammatory process due to chronic rhinosinusitis is still active and stable
during the study period. Inflammation of the tissues results in mucosal edema, increased
secretion and microbial colonization, and is associated with lymphocyte infiltration and
inflammatory cytokine expression.

Airway epithelium plays an important role in the etiology of respiratory diseases, known as a
regulator of inflammation because of its capacity to produce a variety of inflammatory
mediators. Infection will cause ongoing inflammation and worsen the chronic disease process
(Bhattacharyya, 2008; Schleimer et al., 2009; Lee dan Lane, 2011).
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Conclusion

This study shows that there is TNF-a overexpression in patients with chronic rhinosinusitis
without polyps and found a correlation between the expression of TNF-a with Lund-MacKay
index of CT scan. This research is expected to be used as the basis for further research for the
management of chronic rhinosinusitis.

Conflicts of interest
There is no conflict of interest of any kind.

References

1. Anand, V.K., Kacker, A., Orjuela, A.F., Huang, C., Manarey, C. and Xiang, J. 2006.
Inflammatory pathway gene expression in chronic rhinosinusitis. American Journal of
Rhinology, 20(4): 471-476.

2. Bhattacharyya, N. 2008. Relationship between mucosal inflammation, computed
tomography, and symptomatology in chronic rhinosinusitis without polyposis. Annals of
Otology, Rhinology and Laryngology, 117(7): 517-522.

3. Bradley, J.R. 2008. TNF- mediated inflammatory disease. The Journal of Pathology: A
Journal of the Pathological Society of Great Britain and Ireland, 214(2): 149-160.

4. Bruaene, N.V., Novo, C.P., Deroyck, N., Holtapels, G., Cauwenberge, P.V., Gevaert, P.
and Bachert, C. 2011. Inflammation and Remodeling Patterns in Early Stage Chronic
Rhinosinusitis. Clinical and Experimental Alergy, 1-8.

5. Bruunsgaard, H., Skinhgj, P., Pedersen, A.N., Schroll, M. and Pedersen, B.K. 2000.
Ageing, tumour necrosis factor- alpha (TNF- o) and atherosclerosis. Clinical and
Experimental Immunology, 121(2): 255-260.

6. Dewi, P.K\Y., Setiawan, E.P. and Sutanegara, S.W.D. 2018. Karakteristik Penderita
Rinosinusitis Kronis yang Rawat Jalan di Poli THT KL RSUP Sanglah Denpasar Tahun
2016. E-Jurnal Medika, 7: 12.

7. Gianonni, C.M. 2015. Complications in Rhinosinusitis. In: Jhonson, J.T., Rosen, C.A,,
(Eds.)., Bailey’s Head and Neck Surgery-Otolaryngology, 5 Edition, Philadelphia:
Lippincot Williams and Wilkins, 535-47 pp.

8. Karosi, T., Csomor, P. and Sziklai, I. 2012. Tumor Necrosis Factora Receptor Expression
Correlates with Mucosal Changes and Biofilm Presence in Chronic Rhinosinusitis with
Nasal polyposis. Laryngoscope, 122: 504-510.

9. Kim, Y.S., Kim, N.H., Seong, S.Y., Kim, K.R., Lee, Gi-Bong, Kim, Kyung-Su. 2011.
Prevalence and Risk Factor of CRS in Korea. American Journal of Rhinology and
Allergy, 25: e117-e121.

10. Lee, S. and Lane, A.P. 2011. Chronic rhinosinusitis as a multifactorial inflammatory
disorder. Current Infectious Disease Reports, 13(2): 159-168.

11. Lennard, C.M., Mann, E.A., Sun, L.L., Chang, A.S. and Bolger, W.E. 2000. Interleukin-
1B, interleukin-5, interleukin-6, interleukin-8, and tumor necrosis factor-o in chronic
sinusitis: Response to systemic corticosteroids. American Journal of Rhinology, 14(6):
367-374.

12. Marmura, M.J. and Silberstein, S.D. 2014. Headaches caused by nasal and paranasal
sinus disease. Neurologic Clinics, 32(2): 507-523.

WWW.ijriar.com 63



Volume-3, Issue-9, September-2019: 58-64 P-1SSN: 2659-1561
International Journal of Recent Innovations in Academic Research E-ISSN: 2635-3040

13.

14.

15.

16.

17.

18.

19.

20.

21.

Mfuna-E.L., Zhang, Y. and Desrosiers, M.Y. 2011. Genetics of rhinosinusitis. Current
Allergy and Asthma Reports, 11(3): 236-246.

Misron, K., Hamid, S.S.A., Ahmad, A. and Ramli, R.R. 2017. A Study Of Single
Nucleotide Polymorphism of Tumor Necrosis Factor-a - in 1031 and Tumor Necrosis
Factor B + 252 in Chronic Rhinosinusitis. Clinical and Experimental
Otorhinolaryngology, 10(3): 241-247.

O'Hollaren, M.T. 2003. Resistant Sinusitis: Looking at an Old Problem in an Entirely
New Way. [online] available at : www.medscape.org accessed date on April 15" 2018.

Robbins, L. and Maides, J. 2014. The Immune System and Headache. [online] Practical
Pain Management. Available at:https://www.practicalpainmanagement.com
/pain/headache/immune-system-headache accessed date on March 2" 2019.

Sandhu, S., Gupta, V. and Matreja, P.S. 2017. Clinicotherapeutic Profile of Patients
Suffering from Sinusitis. Journal of Transmitted Diseases and Immunity, 1(1): 1-5.

Schleimer, R.P., Kato, A., Peters, A., Conley, D., Kim, J. and Liu, M.C. 2009.
Epithelium, Inflammation, and Immunity in the Upper Airways of Humans, Studies in
Chronic Rhinosinusitis. Proceedings of the American Thoracic Society, 6(3): 288-294.

Szucs, E., Ravandi, S., Goossens, A., Beel, M. and Clement, P.A. 2002. Eosinophilia in
the ethmoid mucosa and its relationship to the severity of inflammation in chronic
rhinosinusitis. American Journal of Rhinology, 16(3): 131-134.

Wang, X., Zhang, N., Mingyu, B., Holtappels, G., Zheng, M., Lou, H., Wang, H., Zhang,
L. and Bachert, C. 2016. Diversity of Th Cytokines Profiles in Patients with Chronic
Rhinosinusitis: A Multicenter Study in Europe, Asia and Oceania. Journal of Allergy and
Clinical Immunology, 138(5): 1344-53.

Wei, L., Zhang, Y. and Tan, H. 2018. Changes of TNF-a, PDGF and HA in Nasal
Secretions and Olfactory Function of Patients with Chronic Sinusitis Before and After
Endoscopic Sinus Surgery. Experimental Therapeutic And Medicine, 16(4): 3413-3418.

Citation: Andika Zayani Tambunan, Delfitri Munir, Andrina Y.M. Rambe and Taufik Ashar.
2019. TNF-a Expression in Patients with Chronic Rhinosinusitis without Polyps.
International Journal of Recent Innovations in Academic Research, 3(9): 58-64.

Copyright: ©2019 Andika Zayani Tambunan, et al. This is an open access article distributed
under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source
are credited.

WWW.ijriar.com 64



