
(TNF-α, IL-17 and IL-23) to see the detrimental effect in 
psoriasis disease severity. 

Methodology:

This cross-sectional study was carried out in the depart-
ment of Microbiology and Immunology, Bangabandhu 
Sheikh Mujib Medical University (BSMMU), Dhaka, 
Bangladesh from March 2019 to February 2020. This 
study was approved by institutional review board (IRB) of 
BSMMU (BSMMU/2019/6913) and all study subjects 
provided informed consent. A total 35 psoriatic patients 
and 35 healthy controls were enrolled according to the 
Declaration of Helsinki. Psoriasis patients were diagnosed 
by an expert dermatologist. Psoriasis patient with diabetes, 
infection, pre-existing thyroid disease, hypertension, 
malignancies and undergoing systemic therapy in the last 
three months and topical treatment for 1 month were 
excluded. Individuals, without any skin and infectious 
diseases and without a family history of autoimmune 
diseases, were recruited as healthy controls.  The clinical 
characteristics including disease severity (assessed by 
psoriasis area and severity index, PASI scoring).10 Three 
milliliter of peripheral venous blood was collected from 
each study subject and taken in tube without anticoagulant, 
then centrifuged at 4000 rpm for 5 minutes. Separated 
serum was stored at -20°C till analysis of cytokines. 
Frozen serum was thawed and the level of TNF-α, IL-17 
and IL-23 were measured by ELISA kit (Ray-Biotech, 
USA; Catalog #: ELH-TNFa, Catalog #: ELH-IL17 and 
Catalog #: ELH-IL23) as per standard protocol following 
manufacturer’s instruction. The values were recorded at a 
wavelength of 450 nm. Standard curve was generated for 
each cytokine by plotting the average absorbance of each 
standard on vertical axis versus the corresponding cytokine 
standard concentration on the horizontal axis. Cytokines in 
each sample were determined by extrapolating OD values 
against cytokine standard concentration using the standard 
curve. Data expressed as mean ± SD/SE and comparison of 
serum cytokines between groups were done by 
Mann-Whitney U test. For all test a P value <0.05 was 
considered as statistically significant. Statistical analyses 
were performed using SPSS software package version-22 
(Strata Corporation, College station, Texas).

Results:

A significant difference was observed between psoriatic 
and healthy controls, for serum level of IL-17 (150 ± 21.67 
Vs 84.10 ± 15.35, P=0.002), IL-23 (231.70 ± 128.22 Vs 

disease, different topical and systemic therapy may 
require. Whether mild or severe, the need for treatment is 
usually lifelong and is aimed at remission.11 Biologics have 
emerged as highly potent treatment options in psoriatic 
patients as its modification in clinical outcome with limited 
side effects. That’s why current therapeutic options are 
focused on the newly developed IL-23/Th17 axis.8 But 
data focusing on this aspect in psoriatic patient of Bangla-
desh is yet not available. This cross-sectional study was 
designed to see the relationship of serum level of cytokines 
(IL-17, IL-23 and TNF- α) with disease severity in psoriat-
ic patients. 

The psoriasis area and severity index (PASI) is a quantita-
tive rating score for measuring the severity of psoriatic 
lesions based on area coverage and plaque appearance. As 
diagnosis of psoriasis mainly done clinically, reliable and 
appropriate documentation of the severity is important in 
clinical practice and essential for clinical trial research. 
PASI score was used in this study to correlate different 
parameters that has been observed. In this study, the mean 
PASI score was 13.68 ± 6.60, ranging from 3.70 – 27.2. 
Among 35 psoriasis patients 23 (56.7%) psoriatics had 
moderate to severe psoriasis, while 12 (34.3%) had mild 
psoriasis. PASI ≤10 considered as mild disease and 
PASI>10 as moderate to severe disease.  A study done at 
UK, showed mean PASI score was 12 ± 6 12(Benham et 
al., 2013). Similar findings (mean PASI score15±5.2) was 
also found in a study done in India. 9 In another study 
carried out by Oliveira et al. (2015) found mean PASI score 
was 16.4 ranging from 7- 41. So, most of the study showed 
that mean PASI corresponds to moderate to severe group 
(PASI>10). This result indicates most of the psoriatic 
patients of our country, who need medical attention are 
suffering from moderate to severe disease. Lack of knowl-
edge or awareness about psoriasis may be responsible for 
that.

For decades Th1 cytokines are thought to be major initiator 
of inflammatory cascade. The discovery IL-23/Th17 
immune axis have drastically changed the paradigm of the 
pathogenesis of T cell mediated inflammatory diseases like 
psoriasis. 13 In present study, we evaluated serum level of 
cytokines (TNF- α, IL-17 and IL-23) that might reflect the 
activity of the cells usually present in the psoriatic lesions, 
in the active stage of the disease, during and after the 
treatment. In response to different stimulatory event in 
genetically susceptible person, TNF-α is released by 
epidermal plasmacytoid dendritic cells (pDCs), which in 
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ABSTRACT:

BACKGROUND: Adenoid hypertrophy producing obstructive airway symptoms is the most 
commonly encountered pediatric ENT problem. Clinical symptoms in combination with lateral 
nasopharyngeal x ray is a reliable technique for selection of children requiring surgical 
intervention. 

METHODOLOGY: The current cross sectional prospective study was conducted among 250 
children aged 3-12 years with clinical symptoms and radiological evidence suggestive of 
enlarged adenoids, at Pediatric outpatient department of a tertiary care center, Dhaka, during 
1-year period. 

RESULT: In our current study, majority children (74%) with adenoid hypertrophy were 3-6 
years old followed by 26% between 7-12 years. 66% children were male and 34% were female 
with a male to female ratio of 1.9:1. 44% children were from lower class family and history of 
atopy was present among 54% children. Clinical grading of adenoid hypertrophy was done on 
the basis of presenting symptoms (mouth breathing, snoring, sleep disturbances and adenoid 
facies) and radiological grading was done from calculating adenoid nasopharyngeal ratio. 
Correlation between clinical scoring and radiological grading of adenoid hypertrophy among 
study population was observed. Clinical score of 0-4, 5-8, 9-12 and 13-16 was graded clinically 
into Grade I, II, III and IV respectively. Highly significant p value (.000) was observed in Grade 
II clinical and radiological grade of enlarged adenoid. The remaining clinical and radiological 
grade of enlarged adenoids showed significant p value .031, .024 and .019 among grade I, III 
and IV respectively.

CONCLUSION: Though various diagnostic modalities for detection of degree of obstruction 
caused by enlarged adenoids are available, clinical scoring in combination with radiological 
grading can be effectively used to select patients requiring surgical intervention for pediatric 
adenoid hypertrophy. 
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turn activates myeloid dendritic cells (mDCs) and IL-23 
released. Researchers termed IL-23 as master regulator of 
psoriatic pathogenesis. TNF-α further potentiate inflam-
matory event by acting synergistically with IL-17.

In this study serum level of TNF-α was significantly 
elevated in psoriatics compared with healthy controls 
(534.68 Vs 84.26, P=0.002). The estimated level was more 
in mild psoriatics. In a study conducted in Greece, showed 
serum levels of TNF-α were significantly higher in psoriat-
ic patients compared to those of controls (P< 0.0001) 
without any significant difference between the 2 groups.14 
Several studies observe association of increased level of 
TNF-α in psoriatics by applying anti TNF-α monoclonal 
antibody therapy like infliximab and found decreased level 
of TNF-α after therapy. 15 It indicates pathogenic role of 
TNF-α in psoriatics. 

The present study showed concordance and discordance 
with the findings of aforementioned studies regarding 
association of TNF-α with disease severity. TNF-α can be 
synthesized from different sources like adipose tissue. So, 
elevated levels of   TNF-α in mild psoriatic group may be 
from the contribution of other infections which contribute 
in synthesis of this cytokine. 

IL-17 is a potent inflammatory cytokine, down regulate the 
T-reg cell activity and promotes Th1 cell differentiation.9 
Several studies reported increased mRNA levels of the 
IL-23/Th17 axis in psoriatic lesions. In present study 
serum IL-17 and IL-23 level was elevated. Both IL-17 and 
IL-23 level showed difference among patients with differ-
ent degree of disease severity. 

The findings of several studies are in agreement with the 
present study. The studies in China and Japan found signif-
icant serum level of IL-17 along with strong correlation 
with disease severity.16,17 A study in Brazil showed 
increased IL-17 level in psoriasis patients in comparison 
with healthy controls. They also observed differences 
among patients with different degree of severity, but no 
statistical correlation with severity was found.18 Another 
study done in Libya showed, increased IL-17 in psoriatics, 
but no correlation with PASI was detected.19 A study in 
India showed, the mean plasma levels of IL-23 was signifi-
cantly increased in psoriasis patients, compared with that 
of controls (37.65 ± 19.4 vs. 34.55 ± 21 pg/mL, p = 0.02).20 
IL-23 has been demonstrated to be a key cytokine in the 
inflammation in peripheral tissues. 21 Chhabra et al. 

(2016) didn’t find any significant difference and correla-
tion in serum IL-17 and IL-23 level between patients and 
healthy controls. 22

IL-17 is produced by Type 17 cells including CD4+ T cells 
(Th17), CD8+ T cells (Tc17), type-3 innate lymphoid cells 
(ILCs) and γδ T cells.8 But activated Th17 cells are the 
major source of IL-17 during inflammation.23 Production 
of IL-17 by these cells is influenced by mDCs derived 
IL-23.8 So, it can be concluded that both serum IL-17 and 
IL-23 level are significantly elevated in psoriatics that 
corresponds with severity. Different clinical trial showed 
efficacy of mAbs against IL-17 and IL-23 that underscore 
the central role of these cytokine as predominant drivers of 
psoriatic disease. Phase III clinical trials evaluating that 
IL-23p19 antagonists have showed long time treatment 
response with just single dose.8 

Although the small sample size and a relatively narrow 
PASI range were insufficient to provide a gross informa-
tion but data provided here is strongly evident of activation 
of IL-23/Th17 axis in psoriasis, which is a current topic of 
interest. As PASI score can varied within physician, by 
evaluating serum TNF-α, IL-17 and IL-23 levels in psoria-
sis patients, a potent anti-cytokine therapy can be planned 
and monitoring of the patient for disease progression and 
other systemic diseases can be done accordingly. 
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(TNF-α, IL-17 and IL-23) to see the detrimental effect in 
psoriasis disease severity. 

Methodology:

This cross-sectional study was carried out in the depart-
ment of Microbiology and Immunology, Bangabandhu 
Sheikh Mujib Medical University (BSMMU), Dhaka, 
Bangladesh from March 2019 to February 2020. This 
study was approved by institutional review board (IRB) of 
BSMMU (BSMMU/2019/6913) and all study subjects 
provided informed consent. A total 35 psoriatic patients 
and 35 healthy controls were enrolled according to the 
Declaration of Helsinki. Psoriasis patients were diagnosed 
by an expert dermatologist. Psoriasis patient with diabetes, 
infection, pre-existing thyroid disease, hypertension, 
malignancies and undergoing systemic therapy in the last 
three months and topical treatment for 1 month were 
excluded. Individuals, without any skin and infectious 
diseases and without a family history of autoimmune 
diseases, were recruited as healthy controls.  The clinical 
characteristics including disease severity (assessed by 
psoriasis area and severity index, PASI scoring).10 Three 
milliliter of peripheral venous blood was collected from 
each study subject and taken in tube without anticoagulant, 
then centrifuged at 4000 rpm for 5 minutes. Separated 
serum was stored at -20°C till analysis of cytokines. 
Frozen serum was thawed and the level of TNF-α, IL-17 
and IL-23 were measured by ELISA kit (Ray-Biotech, 
USA; Catalog #: ELH-TNFa, Catalog #: ELH-IL17 and 
Catalog #: ELH-IL23) as per standard protocol following 
manufacturer’s instruction. The values were recorded at a 
wavelength of 450 nm. Standard curve was generated for 
each cytokine by plotting the average absorbance of each 
standard on vertical axis versus the corresponding cytokine 
standard concentration on the horizontal axis. Cytokines in 
each sample were determined by extrapolating OD values 
against cytokine standard concentration using the standard 
curve. Data expressed as mean ± SD/SE and comparison of 
serum cytokines between groups were done by 
Mann-Whitney U test. For all test a P value <0.05 was 
considered as statistically significant. Statistical analyses 
were performed using SPSS software package version-22 
(Strata Corporation, College station, Texas).

Results:

A significant difference was observed between psoriatic 
and healthy controls, for serum level of IL-17 (150 ± 21.67 
Vs 84.10 ± 15.35, P=0.002), IL-23 (231.70 ± 128.22 Vs 

disease, different topical and systemic therapy may 
require. Whether mild or severe, the need for treatment is 
usually lifelong and is aimed at remission.11 Biologics have 
emerged as highly potent treatment options in psoriatic 
patients as its modification in clinical outcome with limited 
side effects. That’s why current therapeutic options are 
focused on the newly developed IL-23/Th17 axis.8 But 
data focusing on this aspect in psoriatic patient of Bangla-
desh is yet not available. This cross-sectional study was 
designed to see the relationship of serum level of cytokines 
(IL-17, IL-23 and TNF- α) with disease severity in psoriat-
ic patients. 

The psoriasis area and severity index (PASI) is a quantita-
tive rating score for measuring the severity of psoriatic 
lesions based on area coverage and plaque appearance. As 
diagnosis of psoriasis mainly done clinically, reliable and 
appropriate documentation of the severity is important in 
clinical practice and essential for clinical trial research. 
PASI score was used in this study to correlate different 
parameters that has been observed. In this study, the mean 
PASI score was 13.68 ± 6.60, ranging from 3.70 – 27.2. 
Among 35 psoriasis patients 23 (56.7%) psoriatics had 
moderate to severe psoriasis, while 12 (34.3%) had mild 
psoriasis. PASI ≤10 considered as mild disease and 
PASI>10 as moderate to severe disease.  A study done at 
UK, showed mean PASI score was 12 ± 6 12(Benham et 
al., 2013). Similar findings (mean PASI score15±5.2) was 
also found in a study done in India. 9 In another study 
carried out by Oliveira et al. (2015) found mean PASI score 
was 16.4 ranging from 7- 41. So, most of the study showed 
that mean PASI corresponds to moderate to severe group 
(PASI>10). This result indicates most of the psoriatic 
patients of our country, who need medical attention are 
suffering from moderate to severe disease. Lack of knowl-
edge or awareness about psoriasis may be responsible for 
that.

For decades Th1 cytokines are thought to be major initiator 
of inflammatory cascade. The discovery IL-23/Th17 
immune axis have drastically changed the paradigm of the 
pathogenesis of T cell mediated inflammatory diseases like 
psoriasis. 13 In present study, we evaluated serum level of 
cytokines (TNF- α, IL-17 and IL-23) that might reflect the 
activity of the cells usually present in the psoriatic lesions, 
in the active stage of the disease, during and after the 
treatment. In response to different stimulatory event in 
genetically susceptible person, TNF-α is released by 
epidermal plasmacytoid dendritic cells (pDCs), which in 
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Introduction:

The adenoids are a collection of lymphoepithelial tissue 
in the superior aspect of the nasopharynx medial to the 
Eustachian tube orifices. Adenoid hypertrophy (AH) is 
an obstructive condition related to an increased size of 
the adenoids.1 Although present at birth, they are usually 
invisible until age 3 to 6 months. They can grow until 
about age 6, then involute through adulthood. Enlarge-
ment is pathological when they encroach on the nasopha-
ryngeal airway, and this usually does not occur until age 
1 to 2 years.2 As the adenoids naturally atrophy and 
regress during adolescence, AH is more common in 
young children.1 A recent meta-analysis showed the 
prevalence of AH among a randomized representative 
sample of children and adolescents was 34.46%.3 

AH results from either infectious (viral/bacterial) or 
noninfectious etiologies (allergy, gastroesophageal 
reflux, exposure to smoking).4,5,6 Nasal obstruction by 
hypertrophic adenoid tissue can cause the patient to 
complain of bilateral nasal obstruction, rhinorrhea, 
difficulty in breathing through the nose, chronic cough, 
post-nasal drip, snoring, sleep-disordered breathing and 
occasionally epistaxis in children. If the nasal obstruction 
is significant, the patient can suffer from sinusitis as a 
result and may complain of facial pain. Obstruction of 
the Eustachian tube can lead to symptoms consistent with 
Eustachian tube dysfunction such as muffled hearing, 
otalgia, crackling or popping sounds in the ear, and/or 
recurrent middle ear infections.7 On physical examina-
tion, the patient with AH will often breathe through the 
mouth, have a hypo nasal character of voice and may 
have the facial characteristics known as adenoid facies.8,9 

Children with significant AH are at risk for developing 
speech, language, and/or learning difficulties as a result 
of conductive hearing loss which can occur with 
persistent secondary middle ear effusion. AH also places 
patients at risk for sleep-disordered breathing and sleep 
apnea which in children can lead to behavioral problems, 
bedwetting, pulmonary hypertension and has been 
associated with psychiatric disorders such as depression 
and attention deficit hyperactivity disorder (ADHD).10 

Medical management with antibiotics with/without intra 
nasal steroids are the first step for treatment of AH in 
children. Adenoidectomy with/without tonsillectomy is 
the most frequently performed pediatric surgical 
intervention.11 Appropriate selection of candidates who 

require surgical intervention for relief of symptoms will 
minimize unnecessary anesthetic and surgical exposure 
and postoperative complications. Objective methods for 
diagnosing AH are valuable in providing information 
about the need for surgery.12 Diagnosis of AH is based on 
symptoms, physical examination finding and investiga-
tion (lateral nasopharyngeal x ray, nasal endoscopy and 
CT scan of nasopharynx). The inaccuracy of patient 
history and difficulties in approaching young children are 
examples of subjective drawbacks in the process of 
clinical decision making.13 Lateral nasopharyngeal x ray 
have been shown to be effective in the assessment of 
adenoid size and airway patency. This is simple, avail-
able in most of the centers and reproducible. In a compar-
ative study among four different methods of adenoid 
measurement on lateral neck x ray, Wormald et al 
concluded that the Cohen and Konak method showed the 
highest positive predictive value and described this 
method as a useful diagnostic tool in children with AH.14 
Disadvantages of lateral neck x ray includes, exposure of 
the child to radiation, film interpretation, rotation of the 
skull and inspiration or phonation during x ray examina-
tion could result in film misinterpretation.15

Nasal endoscopy and CT scan of nasopharynx are 
reliable and safe diagnostic method but require coopera-
tion of the child and is difficult to perform in young 
children.12

In our current study we observed prevalence, clinical 
profile and risk factors of pediatric AH and observed 
correlation of clinical scoring of enlarged adenoid with 
radiological grading. As lateral nasopharyngeal x ray for 
detecting size of enlarged adenoid are excellent diagnos-
tic tool, easy to perform and widely available this method 
alone can be chosen for selection of patients requiring 
surgery.

Methods And Materials:

Conceptualization of the study: Our current observation-
al, cross sectional prospective study was conducted with 
an aim to observe the prevalence, clinical profile and risk 
factors of AH in children and correlate clinical scoring 
(CS) with radiological grading of AH. As radiological 
evaluation of AH is an accurate and simple diagnostic 
tool for assessment of accurate size of enlarged adenoid, 
this test alone along with significant clinical manifesta-
tions can be used to select candidate who require surgical 
intervention. The proposal of the study was approved by 

turn activates myeloid dendritic cells (mDCs) and IL-23 
released. Researchers termed IL-23 as master regulator of 
psoriatic pathogenesis. TNF-α further potentiate inflam-
matory event by acting synergistically with IL-17.

In this study serum level of TNF-α was significantly 
elevated in psoriatics compared with healthy controls 
(534.68 Vs 84.26, P=0.002). The estimated level was more 
in mild psoriatics. In a study conducted in Greece, showed 
serum levels of TNF-α were significantly higher in psoriat-
ic patients compared to those of controls (P< 0.0001) 
without any significant difference between the 2 groups.14 
Several studies observe association of increased level of 
TNF-α in psoriatics by applying anti TNF-α monoclonal 
antibody therapy like infliximab and found decreased level 
of TNF-α after therapy. 15 It indicates pathogenic role of 
TNF-α in psoriatics. 

The present study showed concordance and discordance 
with the findings of aforementioned studies regarding 
association of TNF-α with disease severity. TNF-α can be 
synthesized from different sources like adipose tissue. So, 
elevated levels of   TNF-α in mild psoriatic group may be 
from the contribution of other infections which contribute 
in synthesis of this cytokine. 

IL-17 is a potent inflammatory cytokine, down regulate the 
T-reg cell activity and promotes Th1 cell differentiation.9 
Several studies reported increased mRNA levels of the 
IL-23/Th17 axis in psoriatic lesions. In present study 
serum IL-17 and IL-23 level was elevated. Both IL-17 and 
IL-23 level showed difference among patients with differ-
ent degree of disease severity. 

The findings of several studies are in agreement with the 
present study. The studies in China and Japan found signif-
icant serum level of IL-17 along with strong correlation 
with disease severity.16,17 A study in Brazil showed 
increased IL-17 level in psoriasis patients in comparison 
with healthy controls. They also observed differences 
among patients with different degree of severity, but no 
statistical correlation with severity was found.18 Another 
study done in Libya showed, increased IL-17 in psoriatics, 
but no correlation with PASI was detected.19 A study in 
India showed, the mean plasma levels of IL-23 was signifi-
cantly increased in psoriasis patients, compared with that 
of controls (37.65 ± 19.4 vs. 34.55 ± 21 pg/mL, p = 0.02).20 
IL-23 has been demonstrated to be a key cytokine in the 
inflammation in peripheral tissues. 21 Chhabra et al. 

(2016) didn’t find any significant difference and correla-
tion in serum IL-17 and IL-23 level between patients and 
healthy controls. 22

IL-17 is produced by Type 17 cells including CD4+ T cells 
(Th17), CD8+ T cells (Tc17), type-3 innate lymphoid cells 
(ILCs) and γδ T cells.8 But activated Th17 cells are the 
major source of IL-17 during inflammation.23 Production 
of IL-17 by these cells is influenced by mDCs derived 
IL-23.8 So, it can be concluded that both serum IL-17 and 
IL-23 level are significantly elevated in psoriatics that 
corresponds with severity. Different clinical trial showed 
efficacy of mAbs against IL-17 and IL-23 that underscore 
the central role of these cytokine as predominant drivers of 
psoriatic disease. Phase III clinical trials evaluating that 
IL-23p19 antagonists have showed long time treatment 
response with just single dose.8 

Although the small sample size and a relatively narrow 
PASI range were insufficient to provide a gross informa-
tion but data provided here is strongly evident of activation 
of IL-23/Th17 axis in psoriasis, which is a current topic of 
interest. As PASI score can varied within physician, by 
evaluating serum TNF-α, IL-17 and IL-23 levels in psoria-
sis patients, a potent anti-cytokine therapy can be planned 
and monitoring of the patient for disease progression and 
other systemic diseases can be done accordingly. 

Acknowledgments

The authors thank Molecular Biology and Immunology 
Laboratory of Department of Microbiology and Immunol-
ogy, BSMMU for performing ELISA. The study was 
funded by BSMMU

 Conflicts of Interest

The authors have no conflicts of interest to declare.

References:
1.  Ali CM, Haque AK, Ahmed N, Sikdar TK, Parvez MZ, Kamal SM et 

al. Pattern of Dermatoses in Skin Inpatient Department of Dhaka 
Medical College Hospital, Bangladesh. J Dhaka Med. Coll 
2010;19:43-46. 

2.  Fitch E, Harper E, Skorcheva I, Kurtz SE and Blauvelt A. Pathophysi-
ology of psoriasis: recent advances on IL-23 and Th17 cytokines. Curr 
Rheumatol Rep2007; 9: 461-67.

3.  Davidovici BB, Sattar N, Jörg PC, Puig L, Emery P, Barker JN et al. 
Psoriasis and systemic inflammatory diseases: potential mechanistic 
links between skin disease and co-morbid conditions. J Invest Dermatol 
2010; 130:1785-96. 

4.  Takeshita J, Grewal S, Langan SM, Mehta NN, Ogdie A, Van 
Voorhees AS et al. Psoriasis and comorbid diseases: epidemiology. J 
Am Acad Dermatol 2017;76:77-90. 

5.  Clark RA. Skin-resident T cells: the ups and downs of onsite immunity. 
J Invest Dermatolol 2010;130:70. 

6.  Goodman WA, Levine AD, Massari JV, Sugiyama H, McCormick TS 
and Cooper KD. IL-6 signaling in psoriasis prevents immune suppres-
sion by regulatory T cells. J Immunol 2009;183: 3170-76. 

7.  Nestle FO, Conrad C, Tun-Kyi A, Homey B, Gombert M, Boyman O et 
al. Plasmacytoid predendritic cells initiate psoriasis through interfer-
on-α production. J Exp Med 2005;202:135-43. 

8.  Hawkes JE, Chan TC and Krueger JG. Psoriasis pathogenesis and the 
development of novel targeted immune therapies. J Allergy Clin 
Immunol 2017;140:645-53. 

9.  Priyadarssini M, Divya Priya D, Indhumathi S, Rajappa M, 
Chandrashekar L, et al. Immunophenotyping of T cells in the peripheral 
circulation in psoriasis. B J Biomed Sci 2016, 73:174-79.

10.  Langley RG, & Ellis CN. Evaluating psoriasis with psoriasis area and 
severity index, psoriasis global assessment, and lattice system 
physician's global assessment. J Am Acad Dermatol 2004, 
51(4):563-69.

11.  WHO 2016. Global report on psoriasis 2016. 

12. Benham H, Norris P, Goodall J, Wechalekar MD, FitzGerald O, 
Szentpetery A et al. Th17 and Th22 cells in psoriatic arthritis and 
psoriasis. Arthritis Res Ther 2013;15:136. 

13.  Gaffen SL, Jain R, Garg AV and Cua DJ. The IL-23–IL-17 immune 
axis: from mechanisms to therapeutic testing. Nat Rev Immunol 
2014;14:585-00. 

14.  Kyriakou A, Patsatsi A, Vyzantiadis TA and Sotiriadis D. Serum levels 
of TNF-α, IL-12/23p40, and IL-17 in plaque psoriasis and their correla-
tion with disease severity. J Immunol Res; 2014.

15.  Lin VW, Ringold S and Devine EB. Comparison of ustekinumab with 
other biological agents for the treatment of moderate to severe plaque 
psoriasis: a Bayesian network meta-analysis. Arch Dermatol 
2012;148:1403-10. 

16.  Takahashi H, Tsuji, H, Hashimoto Y, Ishida‐Yamamoto A and Iizuka 
H. Serum cytokines and growth factor levels in Japanese patients with 
psoriasis. Clin Exp Dermatol 2010;35:645-49. 

17.  Zhang L, Yang XQ, Cheng J, Hui RS and Gao TW. Increased Th17 
cells are accompanied by FoxP3+ Treg cell accumulation and correlat-
ed with psoriasis disease severity. Clin Immunol 2010;135:108-17. 

18.  Oliveira PS, Cardoso PR, Lima EV, Pereira MC, Duarte AL, Pitta ID, 
Rêgo MJ, Pitta MG. IL-17A, IL-22, IL-6, and IL-21 serum levels in 
plaque-type psoriasis in Brazilian patients. Mediators of inflammation 
2015;2015.

19.  El BarnawiNY, Giasuddin ASM, Ziu MM and Singh M. Serum 
cytokine levels in psoriasis vulgaris. Br J Biomed Sci 2001;58:40-44.

20.  Indhumathi S, Rajappa M, Chandrashekar L, Ananthanarayanan PH, 
Thappa DM and Negi VS. Investigation of association of the IL-12B 

and IL-23R genetic variations with psoriatic risk in a South Indian 
Tamil cohort. Hum Immunol 2016;77:54-62. 

21.  Gerkowicz A, Pietrzak A, Szepietowski JC, Radej S. and Chodorowska 
G. Biochemical markers of psoriasis as a metabolic disease. Folia 
Histochem Cytobiol 2012;50:155-70. 

22. Chhabra S, Narang T, Joshi N, Goel S, Sawatkar G, Saikia B et al. 
Circulating T‐helper 17 cells and associated cytokines in psoriasis. J 
Clin Exp Dermatol Res 2016;41:806-10. 

23.  Ivanov II, McKenzie BS, Zhou L, Tadokoro CE, Lepelley A, Lafaille JJ 
et al. The orphan nuclear receptor RORγt directs the differentiation 
program of proinflammatory IL-17+ T helper cells. Cell 
2006;126:1121-33. 

 

Risk Factors, Clinical Profile and Association of Clinical Grading With Radiological Grading Akhtar G et al



13

(TNF-α, IL-17 and IL-23) to see the detrimental effect in 
psoriasis disease severity. 

Methodology:

This cross-sectional study was carried out in the depart-
ment of Microbiology and Immunology, Bangabandhu 
Sheikh Mujib Medical University (BSMMU), Dhaka, 
Bangladesh from March 2019 to February 2020. This 
study was approved by institutional review board (IRB) of 
BSMMU (BSMMU/2019/6913) and all study subjects 
provided informed consent. A total 35 psoriatic patients 
and 35 healthy controls were enrolled according to the 
Declaration of Helsinki. Psoriasis patients were diagnosed 
by an expert dermatologist. Psoriasis patient with diabetes, 
infection, pre-existing thyroid disease, hypertension, 
malignancies and undergoing systemic therapy in the last 
three months and topical treatment for 1 month were 
excluded. Individuals, without any skin and infectious 
diseases and without a family history of autoimmune 
diseases, were recruited as healthy controls.  The clinical 
characteristics including disease severity (assessed by 
psoriasis area and severity index, PASI scoring).10 Three 
milliliter of peripheral venous blood was collected from 
each study subject and taken in tube without anticoagulant, 
then centrifuged at 4000 rpm for 5 minutes. Separated 
serum was stored at -20°C till analysis of cytokines. 
Frozen serum was thawed and the level of TNF-α, IL-17 
and IL-23 were measured by ELISA kit (Ray-Biotech, 
USA; Catalog #: ELH-TNFa, Catalog #: ELH-IL17 and 
Catalog #: ELH-IL23) as per standard protocol following 
manufacturer’s instruction. The values were recorded at a 
wavelength of 450 nm. Standard curve was generated for 
each cytokine by plotting the average absorbance of each 
standard on vertical axis versus the corresponding cytokine 
standard concentration on the horizontal axis. Cytokines in 
each sample were determined by extrapolating OD values 
against cytokine standard concentration using the standard 
curve. Data expressed as mean ± SD/SE and comparison of 
serum cytokines between groups were done by 
Mann-Whitney U test. For all test a P value <0.05 was 
considered as statistically significant. Statistical analyses 
were performed using SPSS software package version-22 
(Strata Corporation, College station, Texas).

Results:

A significant difference was observed between psoriatic 
and healthy controls, for serum level of IL-17 (150 ± 21.67 
Vs 84.10 ± 15.35, P=0.002), IL-23 (231.70 ± 128.22 Vs 

disease, different topical and systemic therapy may 
require. Whether mild or severe, the need for treatment is 
usually lifelong and is aimed at remission.11 Biologics have 
emerged as highly potent treatment options in psoriatic 
patients as its modification in clinical outcome with limited 
side effects. That’s why current therapeutic options are 
focused on the newly developed IL-23/Th17 axis.8 But 
data focusing on this aspect in psoriatic patient of Bangla-
desh is yet not available. This cross-sectional study was 
designed to see the relationship of serum level of cytokines 
(IL-17, IL-23 and TNF- α) with disease severity in psoriat-
ic patients. 

The psoriasis area and severity index (PASI) is a quantita-
tive rating score for measuring the severity of psoriatic 
lesions based on area coverage and plaque appearance. As 
diagnosis of psoriasis mainly done clinically, reliable and 
appropriate documentation of the severity is important in 
clinical practice and essential for clinical trial research. 
PASI score was used in this study to correlate different 
parameters that has been observed. In this study, the mean 
PASI score was 13.68 ± 6.60, ranging from 3.70 – 27.2. 
Among 35 psoriasis patients 23 (56.7%) psoriatics had 
moderate to severe psoriasis, while 12 (34.3%) had mild 
psoriasis. PASI ≤10 considered as mild disease and 
PASI>10 as moderate to severe disease.  A study done at 
UK, showed mean PASI score was 12 ± 6 12(Benham et 
al., 2013). Similar findings (mean PASI score15±5.2) was 
also found in a study done in India. 9 In another study 
carried out by Oliveira et al. (2015) found mean PASI score 
was 16.4 ranging from 7- 41. So, most of the study showed 
that mean PASI corresponds to moderate to severe group 
(PASI>10). This result indicates most of the psoriatic 
patients of our country, who need medical attention are 
suffering from moderate to severe disease. Lack of knowl-
edge or awareness about psoriasis may be responsible for 
that.

For decades Th1 cytokines are thought to be major initiator 
of inflammatory cascade. The discovery IL-23/Th17 
immune axis have drastically changed the paradigm of the 
pathogenesis of T cell mediated inflammatory diseases like 
psoriasis. 13 In present study, we evaluated serum level of 
cytokines (TNF- α, IL-17 and IL-23) that might reflect the 
activity of the cells usually present in the psoriatic lesions, 
in the active stage of the disease, during and after the 
treatment. In response to different stimulatory event in 
genetically susceptible person, TNF-α is released by 
epidermal plasmacytoid dendritic cells (pDCs), which in 

the Ethical Committee of the respective institute. 
Informed consent was obtained from the accompanying 
caregiver of the child. Confidentiality of the data derived 
from the sample were maintained.  

The present study was conducted among 250 children at 
Pediatric outpatient department (OPD) of a tertiary care 
hospital during 1-  year period from March 2021 to 
February 2022. A systematic questionnaire was used to 
collect data from the study population. Children aged 
3-12 years with symptoms and signs suggestive of AH, 
and having radiological evidence of enlarged adenoid 
were included in this study. Children with chromosom-
al/genetic disorder, congenital malformation and AH not 
confirmed radiologically were excluded from the study. 
Partially modified clinical scoring (CS) of enlarged 
adenoid was done on the basis of specific symptoms and 
signs and accordingly scored from 1 (absent) to 4 with a 
total CS of 16. Modification of CS was done according to 
clinical features of study group during enrollment in the 
study. 16,17,18,19 

Laboratory Investigations: Lateral nasopharyngeal x ray 
to measure adenoid nasopharyngeal ration (ANR) was 
done in all study participants presenting with clinical 
features consistent with enlarged adenoids. The films 
were then assessed by radiologists and reevaluated by 
ENT specialists. The adenoidal measurement represents 
the distance from the point of maximal convexity of the 
adenoid shadow (A1-Figure 1) anterior inferiorly to the 
anterior margin of the basi-occiput (A- Figure 1).12 The 
ANR was categorized as Grade I (0-25%), Grade II 
(25-50%), Grade III (50-75%) and Grade IV 
(75-100%).16

Figure 1: Adenoid nasopharyngeal ratio measurement in lateral nasopharyngeal x ray. 

Data Analysis: Clean coded data was input into Micro-
soft Excel and exported to SPSS version 22 for further 
analysis. The descriptive statistical analysis was 
described using sentences, graphs, tables, frequencies, 
percentages, mean and standard deviation. The frequen-
cies of the variables were used in a descriptive analysis 
and the 95% confidence intervals (CIs) were produced. 
The statistical analysis was omitted from questionnaires 
that were incomplete. The chi-square test was used 
during bivariate analysis for identifying variables associ-
ated with prevalence of Adenoid Hypertrophy.

Results:

A total of 250 children with clinical symptoms and radio-
logical evidence of enlarged adenoids were enrolled in 
our current study. There were 165 (66%) male and 85 
(34%) female children with M: F ratio of 1.9:1. The age 
of the patients ranged from 3-12 years with 74% children 
belonging to 3-6 years’ group having significant adenoid 
hypertrophy. (Table 1) Majority cases (44%) were from 
lower social class followed by 34% and 22% from 
middle and upper social class. History of atopy was 
present among 54% cases. (Table 1)

AGE:
   3-6 years 185 74
   7-12 years 65 26

SEX:
   Male 165 66
   Female 85 34

SOCIAL CLASS:
   Lower 110 44
   Middle 85 34
   Upper 55 22

HISTORY OF ATOPY
   Present  135 54
   Absent 115 46

Frequency
(n)

Percentage
(%)

Table 1: Sociodemographic profile of study population (n=250)

turn activates myeloid dendritic cells (mDCs) and IL-23 
released. Researchers termed IL-23 as master regulator of 
psoriatic pathogenesis. TNF-α further potentiate inflam-
matory event by acting synergistically with IL-17.

In this study serum level of TNF-α was significantly 
elevated in psoriatics compared with healthy controls 
(534.68 Vs 84.26, P=0.002). The estimated level was more 
in mild psoriatics. In a study conducted in Greece, showed 
serum levels of TNF-α were significantly higher in psoriat-
ic patients compared to those of controls (P< 0.0001) 
without any significant difference between the 2 groups.14 
Several studies observe association of increased level of 
TNF-α in psoriatics by applying anti TNF-α monoclonal 
antibody therapy like infliximab and found decreased level 
of TNF-α after therapy. 15 It indicates pathogenic role of 
TNF-α in psoriatics. 

The present study showed concordance and discordance 
with the findings of aforementioned studies regarding 
association of TNF-α with disease severity. TNF-α can be 
synthesized from different sources like adipose tissue. So, 
elevated levels of   TNF-α in mild psoriatic group may be 
from the contribution of other infections which contribute 
in synthesis of this cytokine. 

IL-17 is a potent inflammatory cytokine, down regulate the 
T-reg cell activity and promotes Th1 cell differentiation.9 
Several studies reported increased mRNA levels of the 
IL-23/Th17 axis in psoriatic lesions. In present study 
serum IL-17 and IL-23 level was elevated. Both IL-17 and 
IL-23 level showed difference among patients with differ-
ent degree of disease severity. 

The findings of several studies are in agreement with the 
present study. The studies in China and Japan found signif-
icant serum level of IL-17 along with strong correlation 
with disease severity.16,17 A study in Brazil showed 
increased IL-17 level in psoriasis patients in comparison 
with healthy controls. They also observed differences 
among patients with different degree of severity, but no 
statistical correlation with severity was found.18 Another 
study done in Libya showed, increased IL-17 in psoriatics, 
but no correlation with PASI was detected.19 A study in 
India showed, the mean plasma levels of IL-23 was signifi-
cantly increased in psoriasis patients, compared with that 
of controls (37.65 ± 19.4 vs. 34.55 ± 21 pg/mL, p = 0.02).20 
IL-23 has been demonstrated to be a key cytokine in the 
inflammation in peripheral tissues. 21 Chhabra et al. 

(2016) didn’t find any significant difference and correla-
tion in serum IL-17 and IL-23 level between patients and 
healthy controls. 22

IL-17 is produced by Type 17 cells including CD4+ T cells 
(Th17), CD8+ T cells (Tc17), type-3 innate lymphoid cells 
(ILCs) and γδ T cells.8 But activated Th17 cells are the 
major source of IL-17 during inflammation.23 Production 
of IL-17 by these cells is influenced by mDCs derived 
IL-23.8 So, it can be concluded that both serum IL-17 and 
IL-23 level are significantly elevated in psoriatics that 
corresponds with severity. Different clinical trial showed 
efficacy of mAbs against IL-17 and IL-23 that underscore 
the central role of these cytokine as predominant drivers of 
psoriatic disease. Phase III clinical trials evaluating that 
IL-23p19 antagonists have showed long time treatment 
response with just single dose.8 

Although the small sample size and a relatively narrow 
PASI range were insufficient to provide a gross informa-
tion but data provided here is strongly evident of activation 
of IL-23/Th17 axis in psoriasis, which is a current topic of 
interest. As PASI score can varied within physician, by 
evaluating serum TNF-α, IL-17 and IL-23 levels in psoria-
sis patients, a potent anti-cytokine therapy can be planned 
and monitoring of the patient for disease progression and 
other systemic diseases can be done accordingly. 
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Clinical grading of enlarged adenoid was done on the 
basis of clinical symptoms during enrollment in the 
study, shown in Table 2. The score ranged from 1-4 with 
total scoring of 16. Accordingly, severity scoring was 
clinically graded into Grade I (score: 1-4), Grade II 
(score: 5-8), Grade III (score: 9-12) and Grade IV (score: 

13-16). Majority children (44%) had clinically Grade II 
adenoid hypertrophy followed by Grade III, I and IV 
among 28%, 18% and 10% study group. (Table 3)

Lateral nasopharyngeal x ray was advised in all cases and 
radiological grading was done on the basis of 
adenoid-nasopharyngeal ratio (ANR). Majority (46%) 
had Grade II radiological grading followed by 30%, 15% 
and 8% had radiological Grade III, I and IV. (Table 4)

Table 5: Correlation between Clinical Scoring and 
Radiological Grading of Adenoid Hypertrophy among 
study population (n=250)

(TNF-α, IL-17 and IL-23) to see the detrimental effect in 
psoriasis disease severity. 

Methodology:

This cross-sectional study was carried out in the depart-
ment of Microbiology and Immunology, Bangabandhu 
Sheikh Mujib Medical University (BSMMU), Dhaka, 
Bangladesh from March 2019 to February 2020. This 
study was approved by institutional review board (IRB) of 
BSMMU (BSMMU/2019/6913) and all study subjects 
provided informed consent. A total 35 psoriatic patients 
and 35 healthy controls were enrolled according to the 
Declaration of Helsinki. Psoriasis patients were diagnosed 
by an expert dermatologist. Psoriasis patient with diabetes, 
infection, pre-existing thyroid disease, hypertension, 
malignancies and undergoing systemic therapy in the last 
three months and topical treatment for 1 month were 
excluded. Individuals, without any skin and infectious 
diseases and without a family history of autoimmune 
diseases, were recruited as healthy controls.  The clinical 
characteristics including disease severity (assessed by 
psoriasis area and severity index, PASI scoring).10 Three 
milliliter of peripheral venous blood was collected from 
each study subject and taken in tube without anticoagulant, 
then centrifuged at 4000 rpm for 5 minutes. Separated 
serum was stored at -20°C till analysis of cytokines. 
Frozen serum was thawed and the level of TNF-α, IL-17 
and IL-23 were measured by ELISA kit (Ray-Biotech, 
USA; Catalog #: ELH-TNFa, Catalog #: ELH-IL17 and 
Catalog #: ELH-IL23) as per standard protocol following 
manufacturer’s instruction. The values were recorded at a 
wavelength of 450 nm. Standard curve was generated for 
each cytokine by plotting the average absorbance of each 
standard on vertical axis versus the corresponding cytokine 
standard concentration on the horizontal axis. Cytokines in 
each sample were determined by extrapolating OD values 
against cytokine standard concentration using the standard 
curve. Data expressed as mean ± SD/SE and comparison of 
serum cytokines between groups were done by 
Mann-Whitney U test. For all test a P value <0.05 was 
considered as statistically significant. Statistical analyses 
were performed using SPSS software package version-22 
(Strata Corporation, College station, Texas).

Results:

A significant difference was observed between psoriatic 
and healthy controls, for serum level of IL-17 (150 ± 21.67 
Vs 84.10 ± 15.35, P=0.002), IL-23 (231.70 ± 128.22 Vs 

disease, different topical and systemic therapy may 
require. Whether mild or severe, the need for treatment is 
usually lifelong and is aimed at remission.11 Biologics have 
emerged as highly potent treatment options in psoriatic 
patients as its modification in clinical outcome with limited 
side effects. That’s why current therapeutic options are 
focused on the newly developed IL-23/Th17 axis.8 But 
data focusing on this aspect in psoriatic patient of Bangla-
desh is yet not available. This cross-sectional study was 
designed to see the relationship of serum level of cytokines 
(IL-17, IL-23 and TNF- α) with disease severity in psoriat-
ic patients. 

The psoriasis area and severity index (PASI) is a quantita-
tive rating score for measuring the severity of psoriatic 
lesions based on area coverage and plaque appearance. As 
diagnosis of psoriasis mainly done clinically, reliable and 
appropriate documentation of the severity is important in 
clinical practice and essential for clinical trial research. 
PASI score was used in this study to correlate different 
parameters that has been observed. In this study, the mean 
PASI score was 13.68 ± 6.60, ranging from 3.70 – 27.2. 
Among 35 psoriasis patients 23 (56.7%) psoriatics had 
moderate to severe psoriasis, while 12 (34.3%) had mild 
psoriasis. PASI ≤10 considered as mild disease and 
PASI>10 as moderate to severe disease.  A study done at 
UK, showed mean PASI score was 12 ± 6 12(Benham et 
al., 2013). Similar findings (mean PASI score15±5.2) was 
also found in a study done in India. 9 In another study 
carried out by Oliveira et al. (2015) found mean PASI score 
was 16.4 ranging from 7- 41. So, most of the study showed 
that mean PASI corresponds to moderate to severe group 
(PASI>10). This result indicates most of the psoriatic 
patients of our country, who need medical attention are 
suffering from moderate to severe disease. Lack of knowl-
edge or awareness about psoriasis may be responsible for 
that.

For decades Th1 cytokines are thought to be major initiator 
of inflammatory cascade. The discovery IL-23/Th17 
immune axis have drastically changed the paradigm of the 
pathogenesis of T cell mediated inflammatory diseases like 
psoriasis. 13 In present study, we evaluated serum level of 
cytokines (TNF- α, IL-17 and IL-23) that might reflect the 
activity of the cells usually present in the psoriatic lesions, 
in the active stage of the disease, during and after the 
treatment. In response to different stimulatory event in 
genetically susceptible person, TNF-α is released by 
epidermal plasmacytoid dendritic cells (pDCs), which in 

1. Mouth Breathing
 Absent 1
 Occasionally present 2
 Present during an episode of ARI 3
 Always present 4
2. Snoring
 Absent 1
 Occasionally present 2
 Present during an episode of ARI 3
 Always present 4
3. Sleep Disturbances
 Absent 1
 Occasionally present during an episode of ARI 2
 Present every day with < 3 episode/night daily 3
 Present every day with > 3 episode/night daily 4
4. Adenoid Facies
 Absent 1
 Elongated dull looking face 2
 Crowded dentition, high arched palate 3
 All features of adenoid facies 4

Severity
ScoreSymptoms & Signs

Table 2: Clinical Grading of Adenoid Hypertrophy among study
population

 Grade I 45 18

 Grade II 110 44

 Grade III 70 28

 Grade IV 25 10

Table 3: Distribution of study population according to Clinical
Grading (n=250)

Clinical Grading Number of Cases Percentage (%)

 Grade I 38 15

 Grade II 115 46

 Grade III 75 30

 Grade IV 18 8

Table 4: Distribution of study population according to Radiological
Grading (n=250)

Clinical Grading Number of Cases Percentage (%)

Clinical Grade

I

II

III

IV

Clinical Scoring

0-4

5-8

9-12

13-16

Percentage 

18

44

28

10

Mean + SD

1.88 + 1.40

6.48 + 1.12

10.47 + 1.12

14.44 + 1.15

Radiological
Grading

I

II

III

IV

Percentage

15

46

30

7

Mean + SD

1.92 + .99

6.89 + .95

10.45 + .87

14.50 + .98

p value

.031

.000

.024

.019

Table 5: Correlation between Clinical Scoring and Radiological Grading of Adenoid Hypertrophy among study population (n=250)

Table 5 shows correlation between Clinical Scoring and Radiological Grading of AH among study population. Clinical 
score of 0-4, 5-8, 9-12 and 13-16 was graded clinically into Grade I, II, III and IV respectively. Highly significant p value 
(.000) was observed in Grade II clinical and radiological grade of enlarged adenoid with mean and standard deviation of 
6.48 + 1.12 and 6.89 + .95 respectively. The remaining clinical and radiological grade of enlarged adenoids showed signif-
icant p value .031, .024 and .019 among grade I, III and IV respectively. 

turn activates myeloid dendritic cells (mDCs) and IL-23 
released. Researchers termed IL-23 as master regulator of 
psoriatic pathogenesis. TNF-α further potentiate inflam-
matory event by acting synergistically with IL-17.

In this study serum level of TNF-α was significantly 
elevated in psoriatics compared with healthy controls 
(534.68 Vs 84.26, P=0.002). The estimated level was more 
in mild psoriatics. In a study conducted in Greece, showed 
serum levels of TNF-α were significantly higher in psoriat-
ic patients compared to those of controls (P< 0.0001) 
without any significant difference between the 2 groups.14 
Several studies observe association of increased level of 
TNF-α in psoriatics by applying anti TNF-α monoclonal 
antibody therapy like infliximab and found decreased level 
of TNF-α after therapy. 15 It indicates pathogenic role of 
TNF-α in psoriatics. 

The present study showed concordance and discordance 
with the findings of aforementioned studies regarding 
association of TNF-α with disease severity. TNF-α can be 
synthesized from different sources like adipose tissue. So, 
elevated levels of   TNF-α in mild psoriatic group may be 
from the contribution of other infections which contribute 
in synthesis of this cytokine. 

IL-17 is a potent inflammatory cytokine, down regulate the 
T-reg cell activity and promotes Th1 cell differentiation.9 
Several studies reported increased mRNA levels of the 
IL-23/Th17 axis in psoriatic lesions. In present study 
serum IL-17 and IL-23 level was elevated. Both IL-17 and 
IL-23 level showed difference among patients with differ-
ent degree of disease severity. 

The findings of several studies are in agreement with the 
present study. The studies in China and Japan found signif-
icant serum level of IL-17 along with strong correlation 
with disease severity.16,17 A study in Brazil showed 
increased IL-17 level in psoriasis patients in comparison 
with healthy controls. They also observed differences 
among patients with different degree of severity, but no 
statistical correlation with severity was found.18 Another 
study done in Libya showed, increased IL-17 in psoriatics, 
but no correlation with PASI was detected.19 A study in 
India showed, the mean plasma levels of IL-23 was signifi-
cantly increased in psoriasis patients, compared with that 
of controls (37.65 ± 19.4 vs. 34.55 ± 21 pg/mL, p = 0.02).20 
IL-23 has been demonstrated to be a key cytokine in the 
inflammation in peripheral tissues. 21 Chhabra et al. 

(2016) didn’t find any significant difference and correla-
tion in serum IL-17 and IL-23 level between patients and 
healthy controls. 22

IL-17 is produced by Type 17 cells including CD4+ T cells 
(Th17), CD8+ T cells (Tc17), type-3 innate lymphoid cells 
(ILCs) and γδ T cells.8 But activated Th17 cells are the 
major source of IL-17 during inflammation.23 Production 
of IL-17 by these cells is influenced by mDCs derived 
IL-23.8 So, it can be concluded that both serum IL-17 and 
IL-23 level are significantly elevated in psoriatics that 
corresponds with severity. Different clinical trial showed 
efficacy of mAbs against IL-17 and IL-23 that underscore 
the central role of these cytokine as predominant drivers of 
psoriatic disease. Phase III clinical trials evaluating that 
IL-23p19 antagonists have showed long time treatment 
response with just single dose.8 

Although the small sample size and a relatively narrow 
PASI range were insufficient to provide a gross informa-
tion but data provided here is strongly evident of activation 
of IL-23/Th17 axis in psoriasis, which is a current topic of 
interest. As PASI score can varied within physician, by 
evaluating serum TNF-α, IL-17 and IL-23 levels in psoria-
sis patients, a potent anti-cytokine therapy can be planned 
and monitoring of the patient for disease progression and 
other systemic diseases can be done accordingly. 
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(TNF-α, IL-17 and IL-23) to see the detrimental effect in 
psoriasis disease severity. 

Methodology:

This cross-sectional study was carried out in the depart-
ment of Microbiology and Immunology, Bangabandhu 
Sheikh Mujib Medical University (BSMMU), Dhaka, 
Bangladesh from March 2019 to February 2020. This 
study was approved by institutional review board (IRB) of 
BSMMU (BSMMU/2019/6913) and all study subjects 
provided informed consent. A total 35 psoriatic patients 
and 35 healthy controls were enrolled according to the 
Declaration of Helsinki. Psoriasis patients were diagnosed 
by an expert dermatologist. Psoriasis patient with diabetes, 
infection, pre-existing thyroid disease, hypertension, 
malignancies and undergoing systemic therapy in the last 
three months and topical treatment for 1 month were 
excluded. Individuals, without any skin and infectious 
diseases and without a family history of autoimmune 
diseases, were recruited as healthy controls.  The clinical 
characteristics including disease severity (assessed by 
psoriasis area and severity index, PASI scoring).10 Three 
milliliter of peripheral venous blood was collected from 
each study subject and taken in tube without anticoagulant, 
then centrifuged at 4000 rpm for 5 minutes. Separated 
serum was stored at -20°C till analysis of cytokines. 
Frozen serum was thawed and the level of TNF-α, IL-17 
and IL-23 were measured by ELISA kit (Ray-Biotech, 
USA; Catalog #: ELH-TNFa, Catalog #: ELH-IL17 and 
Catalog #: ELH-IL23) as per standard protocol following 
manufacturer’s instruction. The values were recorded at a 
wavelength of 450 nm. Standard curve was generated for 
each cytokine by plotting the average absorbance of each 
standard on vertical axis versus the corresponding cytokine 
standard concentration on the horizontal axis. Cytokines in 
each sample were determined by extrapolating OD values 
against cytokine standard concentration using the standard 
curve. Data expressed as mean ± SD/SE and comparison of 
serum cytokines between groups were done by 
Mann-Whitney U test. For all test a P value <0.05 was 
considered as statistically significant. Statistical analyses 
were performed using SPSS software package version-22 
(Strata Corporation, College station, Texas).

Results:

A significant difference was observed between psoriatic 
and healthy controls, for serum level of IL-17 (150 ± 21.67 
Vs 84.10 ± 15.35, P=0.002), IL-23 (231.70 ± 128.22 Vs 

disease, different topical and systemic therapy may 
require. Whether mild or severe, the need for treatment is 
usually lifelong and is aimed at remission.11 Biologics have 
emerged as highly potent treatment options in psoriatic 
patients as its modification in clinical outcome with limited 
side effects. That’s why current therapeutic options are 
focused on the newly developed IL-23/Th17 axis.8 But 
data focusing on this aspect in psoriatic patient of Bangla-
desh is yet not available. This cross-sectional study was 
designed to see the relationship of serum level of cytokines 
(IL-17, IL-23 and TNF- α) with disease severity in psoriat-
ic patients. 

The psoriasis area and severity index (PASI) is a quantita-
tive rating score for measuring the severity of psoriatic 
lesions based on area coverage and plaque appearance. As 
diagnosis of psoriasis mainly done clinically, reliable and 
appropriate documentation of the severity is important in 
clinical practice and essential for clinical trial research. 
PASI score was used in this study to correlate different 
parameters that has been observed. In this study, the mean 
PASI score was 13.68 ± 6.60, ranging from 3.70 – 27.2. 
Among 35 psoriasis patients 23 (56.7%) psoriatics had 
moderate to severe psoriasis, while 12 (34.3%) had mild 
psoriasis. PASI ≤10 considered as mild disease and 
PASI>10 as moderate to severe disease.  A study done at 
UK, showed mean PASI score was 12 ± 6 12(Benham et 
al., 2013). Similar findings (mean PASI score15±5.2) was 
also found in a study done in India. 9 In another study 
carried out by Oliveira et al. (2015) found mean PASI score 
was 16.4 ranging from 7- 41. So, most of the study showed 
that mean PASI corresponds to moderate to severe group 
(PASI>10). This result indicates most of the psoriatic 
patients of our country, who need medical attention are 
suffering from moderate to severe disease. Lack of knowl-
edge or awareness about psoriasis may be responsible for 
that.

For decades Th1 cytokines are thought to be major initiator 
of inflammatory cascade. The discovery IL-23/Th17 
immune axis have drastically changed the paradigm of the 
pathogenesis of T cell mediated inflammatory diseases like 
psoriasis. 13 In present study, we evaluated serum level of 
cytokines (TNF- α, IL-17 and IL-23) that might reflect the 
activity of the cells usually present in the psoriatic lesions, 
in the active stage of the disease, during and after the 
treatment. In response to different stimulatory event in 
genetically susceptible person, TNF-α is released by 
epidermal plasmacytoid dendritic cells (pDCs), which in 

Discussion:

Adenoid hypertrophy (AH) due to various etiologies is 
one of the commonest pediatric ENT problem requiring 
seek for health care advice. Though self-resolving and 
age related regression of enlarged adenoids, significant 
untreated prolonged AH may lead to various co morbidi-
ties. Our current study was conducted with an aim to 
observe the prevalence of AH among 3-12 years old 
children attending pediatric OPD in a tertiary care center, 
identify possible risk factors of AH, clinical and radio-
logical grading of children with enlarged adenoids and to 
see correlation between these two.

The preponderance of AH among male children (66%) 
and young age group (74% among 3-6 years’ age with 
mean age 48.6 months) was similar to previous studies 
conducted by various authors.20,21 This is due to the fact 
that adenoids increase in sizes mostly between 2-5 years 
of age.19 Sunaina et al in her study found, majority 
children (30%) with AH were in age group 3-5 years and 
28% were between 5-7 years followed by decrease 
prevalence among 7-12 years old group.12 Whereas, ASL 
Jyothermai in his study found, 38% children with AH 
were from 6-8 years’ age group.16 Md. A Bitar in his 
study found, 85.7% children with AH were younger than 
3 years’ vs 29.2% children with AH were older than 3 
years. Symptoms of AH were more prevalent (71.4%) 
among the younger age group.20 The overall prevalence 
of AH in our study was 34% which as similar to another 
study conducted by Pereira L.3

44% of our study population were from poor socioeco-
nomic background followed by 34% and 22% belonging 
to middle and upper class family. Josephat et al in his 
study found similar result of majority (30.8%) children 
with AH coming from poor social class.11 Eziyl J A in 
his study stated, prevalence of AH is lowest among 
children from high social class.25 This is probably due to 
the fact that poor family residing in overcrowded unhy-
gienic environment fascilate spread of infections, one of 
the major risk factor of pediatric AH.  

History of atopy was present among almost half (54%) of 
our study population. (Table 1) Emanuel Capistrano et al 
in his study found, among total children who had AH, 
37% were atopic.25 Another study conducted by Marek 
Modrzyński et al found, in children with AH, allergic 
rhinitis was the most commonly found allergic disease 
which seems to be the risk factor for AH in hypersensi-

tive children.22 Most recent study by Kyu-Sup Cho et al 
revealed, allergic response may be a risk factor for 
adenotonsillar hypertrophy.27

Adenoidectomy with or without tonsillectomy is the 
most frequently performed pediatric ENT surgery, as 
untreated significantly enlarged adenoids may lead to 
obstructive sleep apnea, ear problems, craniofacial 
abnormalities, pulmonary hypertension and failure to 
thrive. Appropriate selection of patients requiring surgi-
cal intervention is important as the procedure isn’t 
devoid of post-operative complications and also to avoid 
unnecessary expense burden on the parents. 

In symptomatic children, preliminary diagnosis of AH 
can be made clinically but clinical assessment alone is 
often considered unreliable as the glands are not visual-
ized directly. In our present study, we did clinical grading 
of study population (Grade I-IV) by partially modifying 
previous clinical scoring systems.16 Modification was 
done on the basis of common symptoms of our cases 
during enrollment in the study (mouth breathing, snoring, 
sleep disturbances and adenoid facies). Table 2

Accordingly, in our study, 44% children had clinical 
Grade II AH followed by 28%, 18% and 10% having 
Grade III, I and IV AH. (Table 3) ASL Jyothirmai et al in 
his study found 60% children had clinical Grade III AH 
followed by Grade II (20%), Grade IV (18.3%) and 
Grade I (1.7%).16

In our study, confirmation of AH was made from lateral 
nasopharyngeal radiograph in all cases and adenoid 
nasopharyngeal ratio (ANR) was calculated. According-
ly, radiological grading of AH was categorized into, ANR 
of 0-25% (radiological grade I), ANR 25-50% (radiologi-
cal grade II), ANR 50-75% (radiological grade III) and 
ANR 75-100% (radiological grade IV).16 Majority (46%) 
children in our study had Grade II radiological grading 
followed by 30%, 15% and 8% having Grade III, I and IV 
grading. This finding was similar to study by Sunaina et 
al in which 63% of study sample had radiological grade 
II AH followed by grade III AH in 36% children.12 On the 
contrary, on analyzing lateral neck x ray, ASL Joyother-
mai found 51% of cases had grade III AH followed by 
grade II (30%), grade IV (11.7%) and grade I among 
6.7%.16

Enlarged adenoids producing obstructive symptoms is a 
common problem encountered in pediatric age group. 

turn activates myeloid dendritic cells (mDCs) and IL-23 
released. Researchers termed IL-23 as master regulator of 
psoriatic pathogenesis. TNF-α further potentiate inflam-
matory event by acting synergistically with IL-17.

In this study serum level of TNF-α was significantly 
elevated in psoriatics compared with healthy controls 
(534.68 Vs 84.26, P=0.002). The estimated level was more 
in mild psoriatics. In a study conducted in Greece, showed 
serum levels of TNF-α were significantly higher in psoriat-
ic patients compared to those of controls (P< 0.0001) 
without any significant difference between the 2 groups.14 
Several studies observe association of increased level of 
TNF-α in psoriatics by applying anti TNF-α monoclonal 
antibody therapy like infliximab and found decreased level 
of TNF-α after therapy. 15 It indicates pathogenic role of 
TNF-α in psoriatics. 

The present study showed concordance and discordance 
with the findings of aforementioned studies regarding 
association of TNF-α with disease severity. TNF-α can be 
synthesized from different sources like adipose tissue. So, 
elevated levels of   TNF-α in mild psoriatic group may be 
from the contribution of other infections which contribute 
in synthesis of this cytokine. 

IL-17 is a potent inflammatory cytokine, down regulate the 
T-reg cell activity and promotes Th1 cell differentiation.9 
Several studies reported increased mRNA levels of the 
IL-23/Th17 axis in psoriatic lesions. In present study 
serum IL-17 and IL-23 level was elevated. Both IL-17 and 
IL-23 level showed difference among patients with differ-
ent degree of disease severity. 

The findings of several studies are in agreement with the 
present study. The studies in China and Japan found signif-
icant serum level of IL-17 along with strong correlation 
with disease severity.16,17 A study in Brazil showed 
increased IL-17 level in psoriasis patients in comparison 
with healthy controls. They also observed differences 
among patients with different degree of severity, but no 
statistical correlation with severity was found.18 Another 
study done in Libya showed, increased IL-17 in psoriatics, 
but no correlation with PASI was detected.19 A study in 
India showed, the mean plasma levels of IL-23 was signifi-
cantly increased in psoriasis patients, compared with that 
of controls (37.65 ± 19.4 vs. 34.55 ± 21 pg/mL, p = 0.02).20 
IL-23 has been demonstrated to be a key cytokine in the 
inflammation in peripheral tissues. 21 Chhabra et al. 

(2016) didn’t find any significant difference and correla-
tion in serum IL-17 and IL-23 level between patients and 
healthy controls. 22

IL-17 is produced by Type 17 cells including CD4+ T cells 
(Th17), CD8+ T cells (Tc17), type-3 innate lymphoid cells 
(ILCs) and γδ T cells.8 But activated Th17 cells are the 
major source of IL-17 during inflammation.23 Production 
of IL-17 by these cells is influenced by mDCs derived 
IL-23.8 So, it can be concluded that both serum IL-17 and 
IL-23 level are significantly elevated in psoriatics that 
corresponds with severity. Different clinical trial showed 
efficacy of mAbs against IL-17 and IL-23 that underscore 
the central role of these cytokine as predominant drivers of 
psoriatic disease. Phase III clinical trials evaluating that 
IL-23p19 antagonists have showed long time treatment 
response with just single dose.8 

Although the small sample size and a relatively narrow 
PASI range were insufficient to provide a gross informa-
tion but data provided here is strongly evident of activation 
of IL-23/Th17 axis in psoriasis, which is a current topic of 
interest. As PASI score can varied within physician, by 
evaluating serum TNF-α, IL-17 and IL-23 levels in psoria-
sis patients, a potent anti-cytokine therapy can be planned 
and monitoring of the patient for disease progression and 
other systemic diseases can be done accordingly. 
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(TNF-α, IL-17 and IL-23) to see the detrimental effect in 
psoriasis disease severity. 

Methodology:

This cross-sectional study was carried out in the depart-
ment of Microbiology and Immunology, Bangabandhu 
Sheikh Mujib Medical University (BSMMU), Dhaka, 
Bangladesh from March 2019 to February 2020. This 
study was approved by institutional review board (IRB) of 
BSMMU (BSMMU/2019/6913) and all study subjects 
provided informed consent. A total 35 psoriatic patients 
and 35 healthy controls were enrolled according to the 
Declaration of Helsinki. Psoriasis patients were diagnosed 
by an expert dermatologist. Psoriasis patient with diabetes, 
infection, pre-existing thyroid disease, hypertension, 
malignancies and undergoing systemic therapy in the last 
three months and topical treatment for 1 month were 
excluded. Individuals, without any skin and infectious 
diseases and without a family history of autoimmune 
diseases, were recruited as healthy controls.  The clinical 
characteristics including disease severity (assessed by 
psoriasis area and severity index, PASI scoring).10 Three 
milliliter of peripheral venous blood was collected from 
each study subject and taken in tube without anticoagulant, 
then centrifuged at 4000 rpm for 5 minutes. Separated 
serum was stored at -20°C till analysis of cytokines. 
Frozen serum was thawed and the level of TNF-α, IL-17 
and IL-23 were measured by ELISA kit (Ray-Biotech, 
USA; Catalog #: ELH-TNFa, Catalog #: ELH-IL17 and 
Catalog #: ELH-IL23) as per standard protocol following 
manufacturer’s instruction. The values were recorded at a 
wavelength of 450 nm. Standard curve was generated for 
each cytokine by plotting the average absorbance of each 
standard on vertical axis versus the corresponding cytokine 
standard concentration on the horizontal axis. Cytokines in 
each sample were determined by extrapolating OD values 
against cytokine standard concentration using the standard 
curve. Data expressed as mean ± SD/SE and comparison of 
serum cytokines between groups were done by 
Mann-Whitney U test. For all test a P value <0.05 was 
considered as statistically significant. Statistical analyses 
were performed using SPSS software package version-22 
(Strata Corporation, College station, Texas).

Results:

A significant difference was observed between psoriatic 
and healthy controls, for serum level of IL-17 (150 ± 21.67 
Vs 84.10 ± 15.35, P=0.002), IL-23 (231.70 ± 128.22 Vs 

disease, different topical and systemic therapy may 
require. Whether mild or severe, the need for treatment is 
usually lifelong and is aimed at remission.11 Biologics have 
emerged as highly potent treatment options in psoriatic 
patients as its modification in clinical outcome with limited 
side effects. That’s why current therapeutic options are 
focused on the newly developed IL-23/Th17 axis.8 But 
data focusing on this aspect in psoriatic patient of Bangla-
desh is yet not available. This cross-sectional study was 
designed to see the relationship of serum level of cytokines 
(IL-17, IL-23 and TNF- α) with disease severity in psoriat-
ic patients. 

The psoriasis area and severity index (PASI) is a quantita-
tive rating score for measuring the severity of psoriatic 
lesions based on area coverage and plaque appearance. As 
diagnosis of psoriasis mainly done clinically, reliable and 
appropriate documentation of the severity is important in 
clinical practice and essential for clinical trial research. 
PASI score was used in this study to correlate different 
parameters that has been observed. In this study, the mean 
PASI score was 13.68 ± 6.60, ranging from 3.70 – 27.2. 
Among 35 psoriasis patients 23 (56.7%) psoriatics had 
moderate to severe psoriasis, while 12 (34.3%) had mild 
psoriasis. PASI ≤10 considered as mild disease and 
PASI>10 as moderate to severe disease.  A study done at 
UK, showed mean PASI score was 12 ± 6 12(Benham et 
al., 2013). Similar findings (mean PASI score15±5.2) was 
also found in a study done in India. 9 In another study 
carried out by Oliveira et al. (2015) found mean PASI score 
was 16.4 ranging from 7- 41. So, most of the study showed 
that mean PASI corresponds to moderate to severe group 
(PASI>10). This result indicates most of the psoriatic 
patients of our country, who need medical attention are 
suffering from moderate to severe disease. Lack of knowl-
edge or awareness about psoriasis may be responsible for 
that.

For decades Th1 cytokines are thought to be major initiator 
of inflammatory cascade. The discovery IL-23/Th17 
immune axis have drastically changed the paradigm of the 
pathogenesis of T cell mediated inflammatory diseases like 
psoriasis. 13 In present study, we evaluated serum level of 
cytokines (TNF- α, IL-17 and IL-23) that might reflect the 
activity of the cells usually present in the psoriatic lesions, 
in the active stage of the disease, during and after the 
treatment. In response to different stimulatory event in 
genetically susceptible person, TNF-α is released by 
epidermal plasmacytoid dendritic cells (pDCs), which in 

Besides clinical assessment, various investigation 
modalities are available to see the degree of airway 
obstruction by enlarged adenoids (lateral neck x ray, 
nasal endoscopy, CT scan of nasopharynx). Investiga-
tions for detection of enlarged adenoids other than radio-
graphs are either invasive or not available in all centers, 
are not cost effective and not feasible to perform in 
young children. Whereas, radiology is a simple, widely 
available and useful diagnostic tool for detection of the 
size of the enlarged gland. In combination with clinical 
features and x ray, appropriate selection of patients can 
be made who require surgical intervention. So in our 
present study we correlated clinical scoring with radio-
logical grading. (table 5) Highly significant p value 
(.000) was observed in Grade II clinical and radiological 
grade of enlarged adenoid with mean and standard devia-
tion of 6.48 + 1.12 and 6.89 + .95 respectively. The 
remaining clinical and radiological grade of enlarged 
adenoids showed significant p value .031, .024 and .019 
among grade I, III and IV respectively. 

ASL Jyothermai et al in his study showed significant 
correlation between clinical and x ray grading (p= 0.04). 
In his study, all cases with mild (grade I) obstruction in 
clinical grading showed grade I hypertrophy on x ray and 
63% of cases who had severe obstruction (grade IV) in 
clinical grading had grade III hypertrophy on x ray.16 
Sunaina et al in her study found, radiology relates well 
with symptoms of AH in children. 94.4% children with x 
ray grade III and 65.1% children with x ray grade II had 
significant symptoms at presentation.12 

Mohammad A Bitar et al in their study observed a signifi-
cant correlation between CS and the degree of obstruc-
tion of the palatal airway. (p< 0.05)23 In his study, a CS 
of at least 3 predicted severely obstructive adenoid with 
moderate to severe obstruction in 98% of these children 
as measured on x rays. 

Shervin et al in their study developed a new clinical 
scoring (CS) for AH in children and observed correlation 
of CS with radiological grading. In their study correla-
tion between lateral nasopharyngeal x ray and CS was 
very weak (p=0.78). Only 17% children with severe 
obstruction in clinical score demonstrated severe hyper-
trophy in lateral neck radiograph. This finding was not 
consistent with our study result. However, in their study, 
the CS correlated very well with endoscopic findings. 
(p<0.000) 28

Conclusion:

In children with suspected adenoid hypertrophy, lateral 
nasopharyngeal x ray can be used as a reliable, useful, 
and cost effective diagnostic tool for detection of degree 
of airway obstruction. In conjunction with clinical 
scoring, x ray nasopharynx is a reliable technique for 
selection of children requiring surgical intervention in 
resource limited settings. 
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turn activates myeloid dendritic cells (mDCs) and IL-23 
released. Researchers termed IL-23 as master regulator of 
psoriatic pathogenesis. TNF-α further potentiate inflam-
matory event by acting synergistically with IL-17.

In this study serum level of TNF-α was significantly 
elevated in psoriatics compared with healthy controls 
(534.68 Vs 84.26, P=0.002). The estimated level was more 
in mild psoriatics. In a study conducted in Greece, showed 
serum levels of TNF-α were significantly higher in psoriat-
ic patients compared to those of controls (P< 0.0001) 
without any significant difference between the 2 groups.14 
Several studies observe association of increased level of 
TNF-α in psoriatics by applying anti TNF-α monoclonal 
antibody therapy like infliximab and found decreased level 
of TNF-α after therapy. 15 It indicates pathogenic role of 
TNF-α in psoriatics. 

The present study showed concordance and discordance 
with the findings of aforementioned studies regarding 
association of TNF-α with disease severity. TNF-α can be 
synthesized from different sources like adipose tissue. So, 
elevated levels of   TNF-α in mild psoriatic group may be 
from the contribution of other infections which contribute 
in synthesis of this cytokine. 

IL-17 is a potent inflammatory cytokine, down regulate the 
T-reg cell activity and promotes Th1 cell differentiation.9 
Several studies reported increased mRNA levels of the 
IL-23/Th17 axis in psoriatic lesions. In present study 
serum IL-17 and IL-23 level was elevated. Both IL-17 and 
IL-23 level showed difference among patients with differ-
ent degree of disease severity. 

The findings of several studies are in agreement with the 
present study. The studies in China and Japan found signif-
icant serum level of IL-17 along with strong correlation 
with disease severity.16,17 A study in Brazil showed 
increased IL-17 level in psoriasis patients in comparison 
with healthy controls. They also observed differences 
among patients with different degree of severity, but no 
statistical correlation with severity was found.18 Another 
study done in Libya showed, increased IL-17 in psoriatics, 
but no correlation with PASI was detected.19 A study in 
India showed, the mean plasma levels of IL-23 was signifi-
cantly increased in psoriasis patients, compared with that 
of controls (37.65 ± 19.4 vs. 34.55 ± 21 pg/mL, p = 0.02).20 
IL-23 has been demonstrated to be a key cytokine in the 
inflammation in peripheral tissues. 21 Chhabra et al. 

(2016) didn’t find any significant difference and correla-
tion in serum IL-17 and IL-23 level between patients and 
healthy controls. 22

IL-17 is produced by Type 17 cells including CD4+ T cells 
(Th17), CD8+ T cells (Tc17), type-3 innate lymphoid cells 
(ILCs) and γδ T cells.8 But activated Th17 cells are the 
major source of IL-17 during inflammation.23 Production 
of IL-17 by these cells is influenced by mDCs derived 
IL-23.8 So, it can be concluded that both serum IL-17 and 
IL-23 level are significantly elevated in psoriatics that 
corresponds with severity. Different clinical trial showed 
efficacy of mAbs against IL-17 and IL-23 that underscore 
the central role of these cytokine as predominant drivers of 
psoriatic disease. Phase III clinical trials evaluating that 
IL-23p19 antagonists have showed long time treatment 
response with just single dose.8 

Although the small sample size and a relatively narrow 
PASI range were insufficient to provide a gross informa-
tion but data provided here is strongly evident of activation 
of IL-23/Th17 axis in psoriasis, which is a current topic of 
interest. As PASI score can varied within physician, by 
evaluating serum TNF-α, IL-17 and IL-23 levels in psoria-
sis patients, a potent anti-cytokine therapy can be planned 
and monitoring of the patient for disease progression and 
other systemic diseases can be done accordingly. 
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(TNF-α, IL-17 and IL-23) to see the detrimental effect in 
psoriasis disease severity. 

Methodology:

This cross-sectional study was carried out in the depart-
ment of Microbiology and Immunology, Bangabandhu 
Sheikh Mujib Medical University (BSMMU), Dhaka, 
Bangladesh from March 2019 to February 2020. This 
study was approved by institutional review board (IRB) of 
BSMMU (BSMMU/2019/6913) and all study subjects 
provided informed consent. A total 35 psoriatic patients 
and 35 healthy controls were enrolled according to the 
Declaration of Helsinki. Psoriasis patients were diagnosed 
by an expert dermatologist. Psoriasis patient with diabetes, 
infection, pre-existing thyroid disease, hypertension, 
malignancies and undergoing systemic therapy in the last 
three months and topical treatment for 1 month were 
excluded. Individuals, without any skin and infectious 
diseases and without a family history of autoimmune 
diseases, were recruited as healthy controls.  The clinical 
characteristics including disease severity (assessed by 
psoriasis area and severity index, PASI scoring).10 Three 
milliliter of peripheral venous blood was collected from 
each study subject and taken in tube without anticoagulant, 
then centrifuged at 4000 rpm for 5 minutes. Separated 
serum was stored at -20°C till analysis of cytokines. 
Frozen serum was thawed and the level of TNF-α, IL-17 
and IL-23 were measured by ELISA kit (Ray-Biotech, 
USA; Catalog #: ELH-TNFa, Catalog #: ELH-IL17 and 
Catalog #: ELH-IL23) as per standard protocol following 
manufacturer’s instruction. The values were recorded at a 
wavelength of 450 nm. Standard curve was generated for 
each cytokine by plotting the average absorbance of each 
standard on vertical axis versus the corresponding cytokine 
standard concentration on the horizontal axis. Cytokines in 
each sample were determined by extrapolating OD values 
against cytokine standard concentration using the standard 
curve. Data expressed as mean ± SD/SE and comparison of 
serum cytokines between groups were done by 
Mann-Whitney U test. For all test a P value <0.05 was 
considered as statistically significant. Statistical analyses 
were performed using SPSS software package version-22 
(Strata Corporation, College station, Texas).

Results:

A significant difference was observed between psoriatic 
and healthy controls, for serum level of IL-17 (150 ± 21.67 
Vs 84.10 ± 15.35, P=0.002), IL-23 (231.70 ± 128.22 Vs 

disease, different topical and systemic therapy may 
require. Whether mild or severe, the need for treatment is 
usually lifelong and is aimed at remission.11 Biologics have 
emerged as highly potent treatment options in psoriatic 
patients as its modification in clinical outcome with limited 
side effects. That’s why current therapeutic options are 
focused on the newly developed IL-23/Th17 axis.8 But 
data focusing on this aspect in psoriatic patient of Bangla-
desh is yet not available. This cross-sectional study was 
designed to see the relationship of serum level of cytokines 
(IL-17, IL-23 and TNF- α) with disease severity in psoriat-
ic patients. 

The psoriasis area and severity index (PASI) is a quantita-
tive rating score for measuring the severity of psoriatic 
lesions based on area coverage and plaque appearance. As 
diagnosis of psoriasis mainly done clinically, reliable and 
appropriate documentation of the severity is important in 
clinical practice and essential for clinical trial research. 
PASI score was used in this study to correlate different 
parameters that has been observed. In this study, the mean 
PASI score was 13.68 ± 6.60, ranging from 3.70 – 27.2. 
Among 35 psoriasis patients 23 (56.7%) psoriatics had 
moderate to severe psoriasis, while 12 (34.3%) had mild 
psoriasis. PASI ≤10 considered as mild disease and 
PASI>10 as moderate to severe disease.  A study done at 
UK, showed mean PASI score was 12 ± 6 12(Benham et 
al., 2013). Similar findings (mean PASI score15±5.2) was 
also found in a study done in India. 9 In another study 
carried out by Oliveira et al. (2015) found mean PASI score 
was 16.4 ranging from 7- 41. So, most of the study showed 
that mean PASI corresponds to moderate to severe group 
(PASI>10). This result indicates most of the psoriatic 
patients of our country, who need medical attention are 
suffering from moderate to severe disease. Lack of knowl-
edge or awareness about psoriasis may be responsible for 
that.

For decades Th1 cytokines are thought to be major initiator 
of inflammatory cascade. The discovery IL-23/Th17 
immune axis have drastically changed the paradigm of the 
pathogenesis of T cell mediated inflammatory diseases like 
psoriasis. 13 In present study, we evaluated serum level of 
cytokines (TNF- α, IL-17 and IL-23) that might reflect the 
activity of the cells usually present in the psoriatic lesions, 
in the active stage of the disease, during and after the 
treatment. In response to different stimulatory event in 
genetically susceptible person, TNF-α is released by 
epidermal plasmacytoid dendritic cells (pDCs), which in 
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turn activates myeloid dendritic cells (mDCs) and IL-23 
released. Researchers termed IL-23 as master regulator of 
psoriatic pathogenesis. TNF-α further potentiate inflam-
matory event by acting synergistically with IL-17.

In this study serum level of TNF-α was significantly 
elevated in psoriatics compared with healthy controls 
(534.68 Vs 84.26, P=0.002). The estimated level was more 
in mild psoriatics. In a study conducted in Greece, showed 
serum levels of TNF-α were significantly higher in psoriat-
ic patients compared to those of controls (P< 0.0001) 
without any significant difference between the 2 groups.14 
Several studies observe association of increased level of 
TNF-α in psoriatics by applying anti TNF-α monoclonal 
antibody therapy like infliximab and found decreased level 
of TNF-α after therapy. 15 It indicates pathogenic role of 
TNF-α in psoriatics. 

The present study showed concordance and discordance 
with the findings of aforementioned studies regarding 
association of TNF-α with disease severity. TNF-α can be 
synthesized from different sources like adipose tissue. So, 
elevated levels of   TNF-α in mild psoriatic group may be 
from the contribution of other infections which contribute 
in synthesis of this cytokine. 

IL-17 is a potent inflammatory cytokine, down regulate the 
T-reg cell activity and promotes Th1 cell differentiation.9 
Several studies reported increased mRNA levels of the 
IL-23/Th17 axis in psoriatic lesions. In present study 
serum IL-17 and IL-23 level was elevated. Both IL-17 and 
IL-23 level showed difference among patients with differ-
ent degree of disease severity. 

The findings of several studies are in agreement with the 
present study. The studies in China and Japan found signif-
icant serum level of IL-17 along with strong correlation 
with disease severity.16,17 A study in Brazil showed 
increased IL-17 level in psoriasis patients in comparison 
with healthy controls. They also observed differences 
among patients with different degree of severity, but no 
statistical correlation with severity was found.18 Another 
study done in Libya showed, increased IL-17 in psoriatics, 
but no correlation with PASI was detected.19 A study in 
India showed, the mean plasma levels of IL-23 was signifi-
cantly increased in psoriasis patients, compared with that 
of controls (37.65 ± 19.4 vs. 34.55 ± 21 pg/mL, p = 0.02).20 
IL-23 has been demonstrated to be a key cytokine in the 
inflammation in peripheral tissues. 21 Chhabra et al. 

(2016) didn’t find any significant difference and correla-
tion in serum IL-17 and IL-23 level between patients and 
healthy controls. 22

IL-17 is produced by Type 17 cells including CD4+ T cells 
(Th17), CD8+ T cells (Tc17), type-3 innate lymphoid cells 
(ILCs) and γδ T cells.8 But activated Th17 cells are the 
major source of IL-17 during inflammation.23 Production 
of IL-17 by these cells is influenced by mDCs derived 
IL-23.8 So, it can be concluded that both serum IL-17 and 
IL-23 level are significantly elevated in psoriatics that 
corresponds with severity. Different clinical trial showed 
efficacy of mAbs against IL-17 and IL-23 that underscore 
the central role of these cytokine as predominant drivers of 
psoriatic disease. Phase III clinical trials evaluating that 
IL-23p19 antagonists have showed long time treatment 
response with just single dose.8 

Although the small sample size and a relatively narrow 
PASI range were insufficient to provide a gross informa-
tion but data provided here is strongly evident of activation 
of IL-23/Th17 axis in psoriasis, which is a current topic of 
interest. As PASI score can varied within physician, by 
evaluating serum TNF-α, IL-17 and IL-23 levels in psoria-
sis patients, a potent anti-cytokine therapy can be planned 
and monitoring of the patient for disease progression and 
other systemic diseases can be done accordingly. 
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