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A Clinical Study of Serum Vitamin D
Levels in Chronic Tonsillitis among
Paediatric Age Group
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ABSTRACT
Introduction
Infectious diseases of the faucial tonsils are most frequently encountered by Oto-rhino-laryngologists. Vitamin D has got an
important role in the production of surface Anti-microbial peptides (AMPs). Overall, the active form of vitamin D plays a vital
role in maintaining the immune system of the body. This study aims to evaluate the association of vitamin D deficiency in chronic
tonsillitis among paediatric age group.
Materials And Methods
1t is a clinical study carried out in the Department of Oto-Rhino-Laryngology and Head and Neck Surgery at a medical college
in Ballari, Karnataka, India from January 2018 to January 2019 for the time period of 12 months. Patients were evaluated with
the relevant investigations and digital X-ray nasopharynx along with serum Vitamin D level assessment.
Result
A total of 60 children with chronic tonsillitis were enrolled in this study. There were 26(43.3%) male children and 34(56.7%)
females, ranging in age group from 5 tol5 years, mean age is 9.82. The common clinical presentation was recurrent episodes of
throat pain seen in all the patients (100%). On serum 25-hydroxyvitamin D assessment, 40(66.7%) patients were found to have
deficiency and 20(33.3%) patients were having insufficiency. Mean is 17.99ng/ml and ranging from 9.13-28.58ng/ml.
Conclusion
The study concludes that, the serum vitamin D levels in chronic tonsillitis among the paediatric age groups is found to be below
normal levels and is unrelated to the socio demographic factors.
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aucial tonsils are the important constituents of

the inner Waldeyer’s ring and the specialized

lymphoid organs of upper respiratory tract.
Infectious diseases of these are most frequently
encountered by the Oto-rhino-laryngologists.! Chronic
tonsillitis is the leading cause of frequent hospital visit
during childhood in the form of recurrent sore throat.>
Exact cause for chronic tonsillitis has not been identified
yet but major contributory factors are incompliance of
the patient to treatment, early stoppage of antibiotics,
inadequate  absorption of antibiotics, antibiotic
resistance, bacterial load, bacterial biofilms and immune
system deficiencies.> Chronic tonsillitis is the major
reason for the tonsillectomies, and this is associated
with significant morbidities and very rarely mortality.
Alternative treatment for recurrent or chronic tonsillitis
is repeated antibiotic course.*

Themacrophages located in the crypts of faucial tonsils,
plays a crucial role in recognizing the airborne antigens.’
Antigens are taken up by the epithelial cells in crypts,
these are engulfed by the Toll-like receptors (TLR) which
are located on the macrophages.® Structurally pathogens
are different from the eukaryotes and this is recognised
by TLR, in recurrent tonsillitis TLR’s shows variability
in its expression.” Vitamin D receptor gene and vitamin
D hydroxylase are necessary for the synthesis of vitamin
D, activation of TLR has been shown to cause increased
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expression of these.® Recognition of the pathogen, will
lead to synthesis of 1,25-dihydroxyvitamin D inside the
macrophage using the extracellular 25- hydroxyvitamin
D taken by endocytosis.” The VDR gene located
on 12q13.1 gene locus encodes Vitamin D receptor
(VDR)."” VDR gene shows polymorphism and Apal,
Fokl1, Taql are the frequently studied polymorphisms."
The endogen defensin gene is stimulated by binding
endogenously synthesized 1,25-dihydroxyvitamin D
to VDR which increases cathelicidin synthesis, it has
direct antimicrobial activity on the bacteria and viruses. '?
While functions of macrophage like chemotaxis,
phagocytosis and bactericidal effect are augmented by
vitamin D3."? Anti-microbial peptides(AMPs) plays
a vital role in the innate immunity, Vitamin D has got
important role in production of this surface AMPs."
Overall active form of vitamin D plays a vital role in
maintaining the immune system of the body."* This
study assessed the vitamin D levels in chronic tonsillitis
to find the association between the Vitamin D deficiency
and chronic tonsillitis in paediatric age group.

Materials and Methods

It is a clinical study carried out from January 2018 to
January 2019 for the time period of 12 months. Our
study sample is 60 and simple random sampling method
is used. Children between 5 year to 15 years of age
fulfilling the Paradise et al. criteria of chronic tonsillitis
and who are not on any vitamin D supplementation were
included in the study. Syndromic children or children
with chronic systemic disease or those suffering
from malnutrition or obesity or any other nutritional
problems were excluded from the study. Children were
also excluded if their parents refused their children to
participate in the study.

Measurement of serum vitamin D level

In this study serum levels of 25-hydroxyvitamin
D is assessed, as it is accepted as a reference for
determination of vitamin D level in literature due
to its long serum half time. As per Endocrine society
guidelines, vitamin D status is categorized as deficiency
below 20 ng/ml(50nmol/L), insufficiency 21-29 ng/ml

(52.5-72.5 nmol/L), sufficiency 30-100 ng/ml (75-250
nmol/L) respectively.!® Even though this is accepted
widely, as most of the world’s population is found to
have vitamin D deficiency, extensive efforts are being
made to interpret the basis for this criteria.!® Friedman
and Brodsky tonsillar enlargement grading system was
used."”

All patient’s parents/guardian were informed about
the study and written consent was obtained. The study
protocol was approved by the institutional ethical
committee. Patients were evaluated with all other
relevant investigations and digital X-ray nasopharynx
along with serum Vitamin D level assessment. The data
is subjected for statistical analysis and P value <0.05
considered as significant.

Results

A total of 60 children with chronic tonsillitis were
enrolled in this study, who met the participation criteria.
There were 26(43.3%) males and 34(56.7%) females,
ranging in age group from 5 to 15 years, mean age being
9.82 years. 37(61.7%) patients from study population
are between 5 to 10 years and 23(38.3%) are between 11
to 15 years. 39(65 %) children were from rural area and
21(35%) were from urban. (Table I)

The common clinical presentations were recurrent
episodes of throat pain seen in 60(100%), difficulty
in swallowing in 36(60%), pain during swallowing in
26(43.3%), snoring 1in 43(71.7%), mouth breathing in
44(73.3%), fever in 18(30%) and coryza in 6(10%).

On clinical examination, the assessment of tonsillar
enlargement was done using Friedman and Brodsky
grading scale. Grade 1 was seen in 1(1.7%), grade 2 in
14(23.3%), grade 3 in 42(70 %) and grade 4 in 3(5%)
of study population. Neck was examined for lymph
node enlargement, in 22(36.7%) patients no nodes were
palpable, in 28(46.7%) patients bilateral jugulodigastric
lymph nodes were enlarged, in 8(13.3%) left side and in
2(3.3%) patients right-side lymph nodes were enlarged.
(Table II) On radiographic examination of nasopharynx,
adenoid enlargement was seen in 48(80%) patients.
(Table III) On serum 25-hydroxyvitamin D assessment
40(66.7%) patients were found to have vitamin D
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deficiency, 20(33.3%) patients were having insufficient
vitamin D, mean is 17.99 ng/ml, minimum level is 9.13
ng/ml, maximum is 28.58 ng/ml and range is 9.13-
28.58ng/ml.

All 60 patient’s vitamin D levels were below normal
range as per Endocrine society guidelines. Mean Serum
25 hydroxyvitamin D in females is 17.05 ng/ml and in
males is 19.23 ng/ml. Mean Serum 25 hydroxyvitamin D
in 5 to 10 years of patients is18.60 ng/ml and in 11 to 15
years of patients is 17.04 ng/ml. On comparison of serum
25 hydroxyvitamin D levels with Sociodemographic
factors, in 25(63%) females and 15(38%) males had
deficiency and 9(45%) females and 11(55%) males had
insufficiency respectively. Gender and vitamin D levels
were independent [P-0.197, (>0.05)]. In 22(36.7%)
patients from 5 to 10 years, 18(30%) patients from 11
to 15 years of age group had deficiency, and 15(75%)
patients from 5 to 10 years, 5(25%) patients from 11
to 15 years of age group had insufficiency. Age and
vitamin D levels were independent [P-0.274, (>0.05)].
In 24(60%) patients of rural and 16(40%) patients of
urban residents had deficiency, and 15(75%) patients
of rural and 5(25%) patients of urban residents had
insufficiency. Serum vitamin D is also not dependant on
place of residency i.e., rural or urban background [P-
0.251, (>0.05)]. (Table I)

On comparison of serum 25 hydroxyvitamin D levels
with the tonsillar enlargement grade, 1(2.5%), 10(25%),
28(70%), 1(2.5%) of grade’s 1,2,3,4 respectively
had deficiency, and 4(20%),14(70%), 2(10%) of
grade 2,3,4 respectively had insufficiency. Tonsillar
enlargement grade and serum vitamin D is also not
statistically significant [P-0.543, (>0.05)]. (Table IV)
On comparison of serum 25 hydroxyvitamin D levels
with the adenoid hypertrophy, 34(85%) patients with
adenoid hypertrophy, 6(15%) patients without adenoid
hypertrophy had deficiency, 14(70%) patients with
adenoid hypertrophy, 6(30%) patients without adenoid
hypertrophy had insufficiency. Adenoid hypertrophy
and serum vitamin D have no correlations [P-0.171,
(>0.05)]. (Table III) On comparison of serum 25
hydroxyvitamin D levels with the neck lymph nodes
enlargement, in 19(47.5%) patients bilateral level 2,
4(10%) patients left side level 2, 2(5%) patients right
side level 2 and 15(37.5%) patients without any neck

lymph nodes enlargement had deficiency and 9(45%)
patients bilateral level 2, 4(20%) patients left side level
2 and 7(35%) patients without any neck lymph nodes
enlargement had insufficiency, neck node enlargement
and vit D levels are also not statistically related [P-0.564,
(>0.05)].(Table II) Age and duration of the symptoms
has positive correlation, Pearson Correlation= 0.187.
(Table V)

Discussion

Vitamins are organic chemical compounds which can be
synthesized by the body, sometimes it must be provided
through dietary supplements. Among fat soluble
vitamins, vitamin D has got unique characteristics in the
body.'® Vitamin D deficiency is associated with several
diseases like autoimmune diseases, cardiovascular
diseases, upper respiratory infection.® Vitamin D has got
crucial role in maintaining adaptive immunity.* Several
studies have shown the association between Vitamin
D levels and recurrent tonsillitis,* adenotonsillar
hypertrophy,!® tonsillopharyngitis,!! otitis media with
effusion.' Factors which influences the vitamin D levels
in children are maternal factors, environmental factors,
dietary factors, exposure to sunlight, regional clothing
habits.'!2

Serum 25 hydroxyvitamin D half-life is 20 days and
is the best parameter for evaluation of vitamin D levels.
1,25(0H)2 vitamin D is active form, whose half-life is
3 to 6 hours, circulating levels are very low as compared
to 25 hydroxyvitamin D, so it is not usually preferred
for estimation of vitamin D levels. In our study we have
estimated the levels of 25 hydroxyvitamin D due to the
ease in estimation by enzyme-linked immunosorbent
assay (ELISA) method, it gives both information on
body storage of vitamin D as well as biologically active
form of vitamin D.

In our study vitamin D levels was assessed using
currently categorized vitamin D levels by endocrine
society guidelines.'® Even though Alladi et al., Asghari et
al., Ayidin et al., and the other authors and organisations
vary with this levels.'>!*?! Endocrine society guidelines
for vitamin D levels are most widely accepted one.*!!:1316
Extensive efforts are being made to interpret the basis of
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Table I: Statistical data on sociodemographic factors & Vit D Levels

TOTAL VIT D LEVELS (NG/ML) CHI SQUARE TEST
SOCIODEMOGRAPHIC
FACTORS PERCENT  DEFICIENCY INSUFFICIENCY SIGNIFI
FREQUENCY %) <20) 21-29) PVALUE CANCE
5-10 37 61.7 22 15
Age (In el Not
Years Significant
) 11-15 23 383 18 5 (>0.05) &
Male 26 43.3 15 11 P<0.197
Not
Gender Significant
Female 34 56.7 25 9 (>0.05) =
Rural 39 65 24 15 P<0.251
Not
Place Significant
Urban 21 35 16 5 (>0.05) =

Table II: Statistical analysis of neck lymph node enlargement with serum 25 hydroxyvitamin D levels in chronic

tonsillitis patients

VIT D LEVELS (NG/ML)

CHI SQUARE TEST

NECK (LYMPH NODE PERCENT
ENLARGEMENT) FREQUENCY (%)
DEFICIENCY  INSUFFICIENCY | ., 0
(<20) (21 -29) !

No enlargement 22 36.7 15 7
Bilateral level 2 28 46.7 19 9 P<0.564
(>0.05)

Left level 2 8 13.3 4 4

Right level 2 2 33 2 0

SIGNIFI-
CANCE

Not
significant

Table III: Statistical data of adenoid hypertrophy on digital X-ray examination versus serum 25 hydroxyvitamin D
levels

VIT D LEVELS (NG/ML)

CHI SQUARE TEST
RADIOGRAPHIC EXAMINATION OF

NASOPHARYNX DEFICIENCY INSUFFICIENCY
(<20) 21-29) P VALUE SIGNIFICANCE
Adenoid Hypertrophy 34 14
IZ:(()) 3;)1 Not Significant
No abnormality detected 6 6 ’
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Table I'V: Statistical analysis of serum 25 hydroxyvitamin D levels with the tonsillar enlargement grade

DEFICIENCY INSUFFICIENCY
INFERENCE
FREQUENCY TERCENT FREQUENCY  PERCENT
(%) (%)
Oropharynx 2 10 25 4 20
(Tonsillar 0.543 Not sienificant
enlargement 3 28 70 14 70 (>0.05) g
grade)
4 1 2.5 2 10
Total 40 100 20 100

this criteria.'®

A study conducted by Selvarajan et al. to review the
vitamin D levels in Indian population concludes that,
vitamin D deficiency is prevalent among apparently
healthy Indians living in different regions of the country
and is not dependent on age, gender, menopausal status,
residence of the individuals.'®

Reference values needs to be interpreted to an
appropriate manner and vitamin D deficiency need not
to be considered pandemic and unnecessary screening
should be evaded and it should be done for high risk
individuals, further studies are needed to establish the
normal value for serum 25 OH vitamin D levels in
Indian population.'¢

We have studied, the association between serum
vitamin D levels and chronic tonsillitis, with the

Table V: Age wise correlation with duration of
symptoms and serum vitamin D levels

DURATION OF SERUM
SYMPTOMS VITAMIN D

SCETED T 0.187 0271

Correlation
&’e‘gﬁs) P 0.154 0.036
Positive Negative

Inference . .

correlation correlation

existing controversy regarding vitamin D levels, in the
midst of current scientific criteria we have found out
that all the children with chronic tonsillitis have, serum
vitamin D below normal levels. 66.7% are deficient
and 33.3% has got insufficient levels. It is similar to
the study conducted by Elbistanl et al.'* There is no
relation between the age, gender and site of residence
to explain the low levels of vitamin D, which is similar
to the study conducted by Albana et al.?> and Alladi et
al.?! which showed no significant relation between socio
demographic variables, in another study conducted by
Elbistanli et al.'*, they concluded that young age and
low levels of vitamin D increased the incidence of upper
respiratory tract infection(URTTI).

There is a positive correlation between age and
duration of the symptoms which is invariably related
to the chronicity of the disease. We didn’t find any
relationship between tonsillar size, adenoid hypertrophy,
neck node enlargement and serum vitamin D levels. In
contrary to our study, Reid et al. found that low vitamin
D levels were associated with dark skin, high body mass
index, large tonsil size.*

Now the question is, whether adding supplementation
of vitamin D will reduce the incidence of Chronic
tonsillitis? In randomised controlled studies vitamin D
supplementation was shown to reduce the incidence of
URTL" On the contrary, Robertson et al. reported that
there was no relationship between vitamin D levels
and URTI and they have concluded that vitamin D
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supplementation didn’t reduce the incidence of URTI’s
in the Norwegian population.*

An ideal study should encompass vitamin D level
measurements at the same seasonal period.** The logic
behind measurement of seasonal changes of serum
vitamin D levels is exposure to sunlight in winter season
is very less compared to summer seasons. A study
conducted by Khan et al.> and Alladi et al.?') showed
that vitamin D deficiency is more common in children
who were not exposed to sunlight.

Further studies with large sample size are needed
to investigate the relationship between dietary habits,
clothing habits, sunlight exposure, use of sunscreen and
relationship between the frequency of tonsillitis during
seasonal variation.

Conclusion

In the midst of current scientific criteria of the serum
vitamin D levels, with regards to the cut off values to
define the deficiency/insufficiency among the paediatric
age groups, this study concludes that the serum vitamin
D levels in chronic tonsillitis among the paediatric
age groups is found to be below normal levels and is
unrelated to the socio demographic factors.
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