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ABSTRACT: Chronic infections of the Waldeyer's lymphatic ring constitute a frequent pathology in school age,
one of the pathogenic mechanisms involving low levels of vitamin D. In this study, we analyzed integrated the
clinico-epidemiological aspects, the risk factors and the serum level of vitamin D for 51 school aged children who
presented chronic inflammation in various levels of the Waldeyer's ring. Most inflammations were present in females
patients (80.4%), from the urban areas (66.6%), being localized in palatine tonsils (64.7%), in patients with deficient
prophylaxis of hypovitaminosis D (68.6%) and low serum levels of vitamin D (72.5%). The results highlight the
importance of maintaining a normal status of vitamin D, especially in recurrent infectious context.
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Introduction

Vitamin D is an essential element for the
body, is involved in the regulation of calcium
and phosphorus metabolism and interfere with
the immune or inflammatory processes [1-4].

Decreasing the level of vitamin D below the
optimal level is considered worldwide a problem
in the school age, which persists both through
environmental factors and nutrition and care
deficits [5,6].

At the same time, in medical practice, one of
the most frequent presentation to the pediatrician
for the school age is represented by upper
respiratory infections.

The pharynx is an organ with a complex
immunological structure and function, both
because of the location as an entry gate for
numerous pathogenic agents and the presence of
Waldeyer's ring composed of lymphoid
structures such as the Luschka's tonsils,
Gerlach’s tonsils, palatine tonsils and lingual
tonsil [7,8].

Chronic infections from the Waldeyer’s ring
involve pathogenic mechanisms maintained by
different factors.

Recent studies indicate the
immunomodulatory properties of vitamin D in
inflammations of Waldeyer's ring [5,9].

At this level, the chronic inflammation
develop through complex pathogenic
mechanisms  which  involve  monocytes,
macrophages, T lymphocytes, B lymphocytes,
their participation being influenced by the

presence of membrane surface receptors for
vitamin D [5,9].

There are relatively few studies addressed to
the vitamin D deficiency in Waldeyer's ring
chronic infections, which indicated that optimal
levels of vitamin can promote the differentiation
and proliferation of inflammatory cells as well
as inhibition of the Major Histocompatibility
Complex 1lI, the effect being to reduce the
inflammatory process [10-13].

In this context, the school aged children have
frequently chronic infections of the Waldeyer's
ring and vitamin D deposits obtained in the early
life years due to a much more careful therapeutic
treatment are depleted, leaving only those in the
diet or resulting from exposure to sunlight
[14,15].

In this study we analyzed the
clinico-epidemiological aspects and the risk
factors involved in vitamin D deficiency in the
context of chronic Waldeyer's lymphatic ring
infections in school aged children.

Material and methods

In this retrospective study we included
51 school aged children (7-15 vyears) with
chronic infection of Waldayer's ring.

The patients were presented for the current
infectious episode in the Ambulatory of
Pediatrics of the Craiova County Emergency
Clinical Hospital during 2017-2018.

The diagnosis of Waldeyer's ring chronic
infection was based on anamnesis, clinical and
paraclinical data obtained in collaboration with
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ENT Ambulatory (ear, nose, and throat) from
the same hospital.

In the examinations carried were excluded
other infectious or chronic inflammatory
conditions.

This study also excluded patients who
received drug treatments during the last three
months, who took nutritional supplements
outside of the hypovitaminosis D prophylaxis or
who had an immunocompromised status.

The integrated statistical analysis of the
clinico-epidemiological data  (location  of
inflammation, gender, environment origin), risk
factors (incorrect or absence of vitamin
D administration in the last year) and
paraclinical data (vitamin D level) was done
using chi square comparative test (x2) within
SPSS10 (Statistical Package for Social Sciences)
software, the p<0.05 values being considered
significant.

In this study, the optimal limit value of
vitamin  Dwas 30ng/ml, the vitamin
D deficiency had a threshold of 20ng/ml, and
vitamin insufficiency was established for values
ranging between 21-29ng/ml [16].

In this study were respected the ethical
standards in research, informed consent being

Results

Clinico-epidemiological analysis indicated
that of the 51 patients identified with chronic
inflammatory pathology of the Waldeyer's
lymphatic ring, the majority presented the
location of the inflammatory process in palatine
tonsils (tonsillitis), respectively in 33 cases,
which accounted 64.7% of the cases.

In another 11 cases (21.6%) the inflammation
was present in the Luschka's pharyngeal tonsil
(adenoiditis) and in 7 cases the inflammation
was present in both palatine and Luschka's
tonsils (mixed or adeno-tonsillitis).

There were no cases of chronic inflammation
of lingual tonsil and Gerlach’s tonsils (Table 1,
Fig.1A).

The study indicated the predominance of
chronic inflammation in females, respectively in
41 cases, which accounted for 80.4% of the
casuistry.

At the same time, most of the patients came
from the urban area, respectively 34 cases which
accounted for 66.6% of the patients.

The analysis of the cases distribution in
relation to gender and environment origin
indicated the predominance of females
regardless of the patients living area or the

obtgined from all legal representatives of inflammation location (Table 1, Fig.1B).
patients.
Table 1. Cases distribution depending on inflammation type and analyzed parameters
Parameter/ Gender Environment Vitamin D Vitamin D deficiency or
Inflammation origin administration insufficiency (<30 ng)
Male | Female | Rural | Urban | Correct | Incorrect Absent Present
Mixed 1 6 6 1 6 1 6 1
Adenoiditis 2 9 5 6 4 7 4 7
Amigdalitis 7 26 6 27 6 27 4 29
Total 10 41 17 34 16 35 14 37
p value (32 test) 0.908 0.002 0.002 <0.001
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Fig.1. A. Cases distribution depending on inflammation type; B. Cases distribution related to gender and
environment origin; C. Cases distribution with vitamin D deficiency/ insufficiency
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Regarding the risk factors, during patient's
anamnesis we have seen an obvious
predominance of those with an inadequate or

absence administration of vitamin
D supplements in 35 cases which accounted
68.6% (Table 1).

The analysis of the vitamin D serum level
identified an optimal level in 14 cases (27.5%)
and a low level in 37 cases (72.5%).

In relation to serum vitamin D status in this
study we found a deficit level of serum vitamin
D in 17 cases and an insufficient level in
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20 cases, which represented 45.9% and 54.1% of
the suboptimal patient group (Fig.1C).

The statistical analysis of the inflammation
location in relation to the gender revealed
insignificant differences (p=0.908, 2 test),
while in relation to the environment origin we
found the predominance of tonsillitis and
adenoiditis in the urban area and the mixed
inflammations in the rural area, differences that
were significant (p=0.002, y2 test) (Table 1,
Fig.2A-B).
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Fig.2. Distribution of amigdalites, adenoidites and mixed inflammations related to gender (A), environment
origin (B), vitamin D administration (C) and Vitamin D deficiency/ insufficiency (D)

Analysis of the location of the inflammation
in relation to vitamin D administration indicated
significant  statistical differences (p=0.002,
2 test), tonsillitis and adenoids being associated
with an incorrect administration (Fig.2C).

At the same time, vitamin D deficiency
/insufficiency presented significant statistical
association with the tonsillitis and adenoiditis
analyzed, while optimum levels were more
frequently observed in mixed inflammation
(p<0.001, %2 test) (Fig.2D).

Discussions

Inflammatory disorders of the Waldeyer ring
are some of the most common reasons for
children presenting to a pediatrician or
otorhinolaryngologist.

Chronicization of these affections is a
process favored by host factors such as tonsils
cryptic structure, the amount of lymphatic tissue,
allergic status, but also by external factors
[7,8,17].
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Chronic inflammation with this location
affects the child's mental and physical
development [7,8,17].

The maximum incidence of chronic tonsillitis
is between 5-8 years and for chronic adenoiditis
is the school age with the symptomatology onset
much earlier [8,18].

School age is a risk factor for maintaining
inflammation by entering in the community and
implicit contact with a multitude of pathogenic
agents.

In this study it was observed that chronic
tonsillitis predominated with 64.7%, followed
by chronic adenoiditis with 21.6% of cases and
chronic adeno-tonsillitis in a percentage of
13.7, the aspects being in concordance with the
literature data [8,18].

In this study the female patients
predominated regardless the location of the
inflammation or the environment origin.

Although the rural area was majority in
patients diagnosed with chronic
adeno-tonsillitis, the urban area predominated in
patients with chronic adenoiditis and tonsillitis.

Pollution  reflected by inappropriate
concentrations of UV solar radiation from the
urban area is a risk factor for insufficient
vitamin D levels obtained in the skin level under
their influence.

In this way the pathogenic cascade starts
from a polluted urban area and is concretized by
a low level of vitamin D in the body which
implicitly interferes through receptors of the
mechanism producing Waldayer's ring chronic
inflammation [19-21].

According to the World Health Organization

(WHO) recommendations, vitamin
D administration is a necessity for the school
age [16,22].

In our study, according to anamnesis the
dietary supplementation with vitamin D was
performed in most cases incorrectly.

So in 68.6% of cases, they did not benefit by
the vitamin D deficiency prophylaxis.

Centers for Disease Control and Prevention
draw attention to the fact that 32% of children
and adults have vitamin D deficiency below
20ng/ml [16,22-25].

Multiple reports including in Europe indicate
that over 50% of the population is predisposed
to the risk of vitamin D deficiency, the aspect
being a global problem, especially in the context
of vitamin D intervention in various diseases
with high mortality and morbidity [16,22-25].

The dosage of vitamin D indicated values
below 30ng/ml in 72.5% of cases included in the

study, which signified an inadequate status in
most patients with chronic inflammation, and of
these 45.9% were insufficient in vitamin D with
values below 20ng/ml.

Insufficient level of vitamin D is supposed to
be a trigger for chronic inflammation and
deficiency is a maintenance factor for it
[16,22-25].

Considered to be immunomodulatory, the
vitamin D inhibits inflammatory reactions, the
specific receptors being present on the immune
cells involved in the pathogenic mechanism of
inflammation [26].

Numerous recent studies identify more
pediatric patients with recurrent respiratory tract
infections with low levels of vitamin D, having
the same pathogenic mechanism as in the case of
pharyngeal infections [26-29].

Conclusions

The study indicated significant associations
of low levels of vitamin D and females, urban
environment, incorrect prophylaxis, and palatine
or Luschka’s tonsils location.

Mixed adenotonsillar inflammations
presented particular aspects, independent of
vitamin D deficiency which may suggest the
importance of hypovitaminosis in the initial
stages of inflammation or his complementary
role.

Prevention of vitamin D deficiency may
alleviate the quality of life in school aged
children and can simplify the management of
chronic inflammation in lymphatic Waldeyer's
ring.
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