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ABSTRACT

Context: Iron deficiency is a prevalent condition in Indigediatric population. It
affects the immune system, cognitive and motor kbgpveent, and increases
susceptibility to infections. Chronic Otitis Meds a common childhood disease in
the pediatric population. CSOM is influenced bytéas like poor immunity. The
study investigates potential associations betweem ideficiency and CSOM,
examining whether they occur simultaneously ohdse with iron deficiency anemia

are prone to develop CSOM.

Objective: To evaluate the association between iron defigieamemia and chronic

otitis media in children.

Material and Methods: The study included 40 children aged between 5-d&s/

They were divided into two groups consisting of @0ldren each. The first group
were the children with CSOM and second group witf©@8OM on inspection. All the
children were examined for Iron deficiency anemyjadhecking Hemoglobin and

serum iron profile and the results were compared.

Statistical analysis: Comparative analysis between case and control graging a
chi-square test or fisher extract test and indepecek-test. Statistical analysis was
performed with SPSS 24.0 software. The correlatias considered as significant

statistically ifp-value< 0.05.

Results: In our study, among the 20 children in CSOM graing, Hb was similar to
the children in non CSOM group. The serum iron llgveerum ferritin levels, serum
transferrin percentages were reduced in CSOM gecongpared to non CSOM group

and TIBC was increased in CSOM group

\



Conclusion: In conclusion, based on the results, Iron defyesnemia is a possible

risk factor for CSOM.

Keywords: COM, Iron deficiency anemia, Ferritin,
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I ntroduction

INTRODUCTION

Iron deficiency is the most common condition théfiees the pediatric
population in India with prevalence rate of up ®324. Iron plays an important
factor in the development of immune system as @aglthild’s cognitive and motor
development. Iron deficiency causes reduced immiamit increased susceptibility to

infections.

Iron plays a crucial function in immunity, it protes the growth of immune
cells, especially lymphocytes, which are involvedthe production of a specific

response to infectidn

It is necessary for the differentiation of monosyfeom macrophages. It is
also needed by macrophages to carry out crucianemobial effector processes,

such as the NADPH-dependent oxidative burst

Cytokines mediate significant alterations in iroretabolism induced by
infection or inflammation. When determining an widual's iron status, it is essential

to consider the impact of infection and inflammatin iron metabolisrf.

Chronic Otitis Media is one of the most common dges in childhood. It
affects approximately 7-8% of children in Indfa Definition of CSOM is
“‘inflammation of the mucoperiosteal lining of thertpanomastoid compartment with

persistent ear discharge through existing perfamadf the tympanic membrarfe”

It is a condition that is influenced by numerousiatales which include poor
immunity, recurrent upper respiratory tract infeno8, eustachian tube dysfunction

etc..
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I ntroduction

Given the prevalence of both conditions in our oratand their occurrence

within a comparable range of socioeconomic strata,have endeavored to explore

potential associations between the two entities.

The question of whether they occur simultaneousla comparable group of

patients or whether those with iron deficiency armemore likely to develop CSOM

is investigated.
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Objective

OBJECTIVE

To know the association between iron deficiencynd@aeand chronic otitis

media in children.
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Review of Literature

REVIEW OF LITERATURE

Anatomy:

The term "middle ear cleft" refers to the regiontlod middle ear along with
the Eustachian tube, aditus, antrum, and mastdis’ ck is an air filled with cavity
and it is lined by non-keratinized stratified squarm epithelium majorly. The anterior

and inferior portions are lined by mucociliary éeiium with goblet celfs

The tympanic cavity is present within the tempdryahe and is divided into
three parts: epitympanum, mesotympanum and hypagonp. Epitympanum is the
region lying above the pars tensa and medial te flaccida, Mesotympanum is the
region medial to pars tensa and hypotympanum isgb®n below the level of pars

tensd.

The middle ear communicates anteriorly to the nagapmx via the eustachian
tube, posteriorly with the mastoid cavity throudte taditu& They enable gaseous
exchange and pressure equalization as ET and Mastoi cell system are

interconnected’®

The eustachian tube runs laterally, superiorly, gudteriorly from the
nasopharynx to the tympanic cavity. It is 36mm longdults, however, it is much

shorter, wider, and horizontal in childfen
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Figure 1: Middle ear cleft and Eustachian tube

The anteromedial section of the tube comprisesadflage and connective

tissue, whereas the lateral third is made of bone.

Respiratory epithelium, comprising goblet cellssdlacells, and ciliated and
non-ciliated cells, lines the ET lumen. The arem@eht to the pharyngeal aperture

and along the inferior portion of the tube hasl#iigest number of ciliated and goblet

cells'®,

The eustachian tube is generally closed, but inspghen the tensor and
levator palatini contract, unless a congenital @ such as cleft palate is

present®!01

Tensor veli palatini while contracting, seen in Baw&ing or yawning,
regulates the middle ear pressure. As a res@tEth can open, allowing passive air

exchange between the nasopharynx and midd¥ ear.

Based on the pressure differential between the Imigar and the atmosphere,
intermittent airflow occurs about every 1-2 minytéssting around 0.2 seconds in

both direction®

Page 5



Review of Literature

As eustachian tube is shorter, wider and more bota in children, infection
from nasal cavity spreads easily into the middleteesough the short eustachian tube

and hinders middle ear ventilation.

CHRONIC SUPPURATIVE OTITIS MEDIA.

Chronic suppurative otitis media, defined as p&saisinflammation of the
mastoid cavity and middle ear, presenting as reatiear discharge via a perforated

tympanic membrané?

Childhood episodes of acute otitis media or otitiedia with effusion are
frequently precursors of COM. Anatomical, physiotad, and environmental
variables, together with modified host defense raa@ms, increase the susceptibility

to infection.'>*3

The infective agents could be either viral or baateor both. Frequent
episodes of URTI lead to altered function of thestaghian Tube, carrying the

infection to the middle ear.

The negative middle ear pressure facilitates theem@nt of micro-organisms

through the eustachian tuj.

Shorter and horizontal eustachian tube also helpsairying the infections
more easily in children. The infection may also wcthrough the perforation or

through the grommet?

The risk factors contributing to the chronic otitisedia include genetic
predisposition and defective or lowered immunitynwviEonmental factors like low
socioeconomic status, poor physical and surrousding/giene, and chronic

malnutrition also contribute to lessening the imityrt?
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COM in children can be either with cholesteatomaithout cholesteatoma.

COM without cholesteatoma or otherwise called matasease presents
with tympanic membrane changes like perforationtted TM, tympanosclerosis,

thinning or atrophy of the drum, ossicular erosiofiixation.

Mucosal COM can be inactive or active. Inactive C@\Vicalled so, when
there is permanent perforation of the tympanic nramé but there is no

inflammation of the mucosa of middle ear and mastoi

During active COM, there is a persistent inflammatcesponse involving
lymphocytes, plasma cells, and histiocytes in nedeiir and mastoid mucosa, as well
as variable degrees of oedema, submucosal fibrasis,hypervascularity. There is
also increase in number of goblet cells and baslhlhyperplasia in the middle ear

epithelium.

Active COM erodes the ossicular chain. Typicalle @fflicted ossicles have
areas of hyperemia with capillary growth and sigaifit granulation tissue.
Osteoclast action is responsible for bone resarpiiodestruction. Numerous proteins
and chemicals involved in bone remodeling, inclgdieceptor activator NF-kB
(RANK) and RANK ligand (RANKL), are expressed in ®Cand have the ability to
activate osteoclasts. on the other hand, oste@wotefunctions as an antagonist to
RANKL. An important anti-inflammatory cytokine, ILO prevents the generation of
TNF-a, IL-1, IL-6, and IL-8 in addition to suppressingaotophages and neutrophils'

generation of oxygen radicdfs.

It was also found that hypoxia signaling pathwaysempregulated in invitro
studies done on mice, which showed both hypoxia layybxia inducible factor

(HIF).
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HIF signaling is controlled at two levels: trangtionally through interactions
with nuclear factor kappa-light chain-enhancer ofivated B cells (NF-kB), and
translationally through cytokines, which are glymmpins produced by epithelial and

inflammatory cells

Examples of these glycoproteins are interleukihk113) and tumor necrosis
factor alpha (TNFA), which trigger the acute phat¢he inflammatory response and

releases additional cytokin&s.

Both TNFwo and IL-13 work in tandem to activate neutrophils, promote
fibroblast proliferation, and stimulate prostaglenend leukotrienes. In addition to
this, NF-kB can also be induced by other factorswasdl, such as bacterial

lipopolysaccharides, viral pathogens, and growtioias >

In another human study, it was reported that hypaignaling pathways and
VEGF were significantly upregulated in patientsh\@@OME, which is a precursor of

comt?

Multiple animal models of otitis media have demaoaitstd increased hypoxia
signaling within the bulla. These models includeeje mouse models of COME
such as FbxollJf/+, MecomJbo/+, TFdif, Nischarin edsn/edsn, and EdaTa.
Additionally, experiments inducing otitis media bguterizing the Eustachian tube in
rats or by injecting non-typeable Haemophilus ieflaae in intrabullar region in
mice, as well as the introduction of gastric contemno rabbits, have all shown
heightened hypoxia signaling. These diverse anmwdels provide valuable insights
into the mechanisms underlying otitis media andhligipt the significance of hypoxia

signaling in its pathogenesis.
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This emphasizes how hypoxia and inflammation armmroonly associated
independent of the OM's onset cause, the lengtiheoinflammation, the effusion's

phenotype, or species-specific variations.

Hypoxia promotes angiogenesis, vascular permegbilénd neutrophil
recruitment by activating VEGF. It also drives arfimation through the activation of

NF-kB, IL-1B, and TNFe *’

The initiation and subsequent chronicity of OM atengly correlated with
the recruitment of inflammatory cells, includingute®phils, mast cells, lymphocytes,

plasma cells, and monocytes/macrophages.

TNF-o and IL-8, among other cytokines, also cause thedimi ear to
upregulate the mucin genes, and the changed vigdusders mucociliary clearance.
Nitric oxide enhances the formation of mucin, anthbTNF-alpha and IL-8 can raise

the enzyme inducible nitric oxide synthase (iNOSjhie middle ear mucosa.

The most common organisms responsible for the siseae Pseudomonas
aeruginosa and staphylococcus aureus. Klebsiellate®s, Escherichia coli,
Bacteroides fragilis, Prevotella, Candida, and Agiles were among the other

aerobic isolates often founds per the latest studies in Indian populafidn.

Iron is the most essential element required bybtgy. Nearly all living cells
need iron for a variety of metabolic processeshsag the metabolism of proteins,

lipids, carbohydrates, and amino acids, as wetedidivision **°

Iron deficiency anemia is most commonly seen dutiregrapid growth years.

There is an increased demand during the first yafdife and when the demand is not
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met, it leads to deficiency. Other causes which fzad to deficiency include

inadequate iron intake through diet, or due to @atical blood los$°

Iron present in diet is in Ferric (B¢ form. once it reaches the stomach, it is
converted to Ferrous (F® form by the action of Hydrochloric acid. Gastric
secretions dissolve the iron, so that it can foohllde complexes with ascorbic acid

which helps in better absorpticf:**

The enzyme Ferric reductase, which is presentustbborder of duodenum,
converts the ferric (F8) to ferrous (F&) form. These ferrous ions are then absorbed

into enterocytes via Divalent Metal TransporteDM{T 1).2%%*

The heme is also absorbed into the enterocytdsabgporter protein. In the
enterocytes, the ferrous ions are separated frenptiphyrin by Heme oxygenase,
which is transported out of enterocytes to entex thood with the help of

ferroprotein®-

In the blood, it binds with transferrin in the fierform. Some of the ferrous
ions in the enterocytes bind with apoferritin pmotéo form ferritin which is the

storage form of the iroff®?
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Figure2: Transport of Iron in Blood

(TIBC) is an indirect measure of iron stores. Geedhe total iron binding
capacity, less is the stored iron value and thdimeas of the iron ions to attach to the

transferrin.

Hepcidin, originating from the liver, serves as tpeincipal hormone
governing systemic iron metabolism. It exerts @gulatory function on ferroportin,
the exclusive exporter of cellular iron situated the enterocytes’ basolateral
membrane. The pivotal role of hepcidin lies inatslity to modulate iron secretion
into the circulation by the intestinal epitheliurhi3 regulation occurs through the
binding of hepcidin to ferroportin, which initiatea cascade leading to the
internalization, ubiquitination, and subsequentkdown of ferroportin. Through this
intricate mechanism, hepcidin ensures the maintaari iron balance within the

body, preventing both excessive iron accumulatiwh deficiency?®**#

To determine the iron deficiency anemia, four patars are measured.
Serum iron levels, serum ferritin levels, perceataf transferrin saturation and total

iron binding capacity.
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IRON AND IMMUNITY.

In innate immunity, iron is crucial. It is a sigigé&nt part of the enzymes that
produce peroxide and nitrous oxide, which are didefor the healthy enzymatic
operation of immune cells. It also plays a rolethie development of cell-mediated

immunity and the control of cytokine synthesis actlvity.?>

Iron regulates the activity of transcription fast@nd enzymes, which in turn
produces antimicrobial effectors including hydroXpH) and nitric oxide (NO)
radicals. This fine-tunes the function of myelo#lg in innate immunity. Iron is a
crucial growth component in the adaptive immunetesysthat promotes the clonal

expansion of certain subsets of Iymphocﬁfes.
Deficiency in the iron levels may lead to

a) Decreased myeloperoxidase (MPO) activity and redimesitrophil function.
b) Impaired bactericidal activity

¢) Thymic atrophy-associated reduction in T-lymphoaydents

d) Improper T lymphocyte-induced proliferative respons

e) Reduced activity of natural killer cells

f) Reduced lymphocyte production of interleukin 2

g) Decreased synthesis of the inhibitor of macrophmaiggatiorf>
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Figure3: Inflammatory action of Iron

Nuclear factor kappa B (NFKB) activation and Takel receptor 4 (TLR4)
lack of expression are the causes of the decraagekine release. Since the absence
of the HFE gene is typically linked to the overesgsion of ferroportin-1, which
raises iron efflux and causes iron depletion in nmplcages, the decreased production

of cytokines may be directly related to iron defiuiy?*2°

TLR4 binds to LPS in macrophages and dendriticscelnd when LPS and
TLR4 interact, cytokine gene and protein expressoincreased, frequently through
NFKB activation. Lower expression levels of Tokdi receptor 4 (TLR4) in rodents
result in a decline in splenic natural killer (NEIl cytotoxicity, accompanied by a
reduction in the plasma concentrations of IL-122B, and IL-17. This decrease in
TLR4 expression potentially heightens the suscdipyib to infections by
compromising the immune response, specifically ftihction of NK cells and the

production of key cytokines involved in immune region?>2°%’
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METHODS AND METHODOLOGY

Study design A hospital based one-year comparative study.
Study period: September 2022- August 2023

Sample Size40

Sample size formula:

The minimum sample size formula based on meant@ndiard deviation is

(zo +2p )2(312 4 522)
(X1-X2)?

n=

where z is linked with the level of significance anfl & linked with the power of the
test. For 5% level of the significance z1.96 and g =0.84 for 80% power of the

test.

The parameter considered in the calculation isnsdron level. is the mean of the

first group (75.02) and is the mean of the secandg(115.24).

sl is the standard deviation of the first group.12pand s2 is the standard deviation

of the second group (35.25).

With these values the sample size obtained is 9.

To make the study more confirmative the sample siliebe raised to 20.

There will be two groups with 20 cases in each grou

Study population: Patients aged between 5-18 years who presentthe tOPD with
complaints of ear discharge, who were ready tosgetm iron profiling done along

with complete blood picture.
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Sampling Procedure: After getting informed consent from the parentfgiien,

thorough history and clinical examination was dohlépatients who had a history of
ear discharge for more than 6 weeks were considerethe study. The serum iron
profiling consisting of Serum Fe levels, serum ifarrlevels, TIBC and transferrin
saturation in percentage was done. Complete blaadrp including peripheral smear
was ordered to know the total hemoglobin levels amaphological status of the

blood cell indices.

Inclusion criteria;

Individuals between the ages of five and eighteen

All cases of CSOM with more than 6 weeks historgaf discharge.

Patients who are willing to give written and infathconsent to undergo serum iron

profiling and complete blood picture.

Exclusion criteria:

« Children under 5 years of age.

* Children who are on iron supplementation.

» Children who have a history of chronic malnutrition

* Children who have craniofacial abnormalities, gierrhinitis, and other
hematological disorders.

» Children whose parents/guardians did not give aurteethe study.

Study method: After confirming the diagnosis by clinical histoand thorough ear
examination, serum iron profiling and complete blgucture was done. The levels of
hemoglobin, serum Fe, serum ferritin, TIBC, Seruransferrin saturation was

recorded in both the groups and results were cosadpar
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Data Analysis All the samples were analysed usBSSsoftware.
Chi square test was used for analysis of age, gemikside of the disease

Unpaired t test was used for analysis of HaemogloBeerum Iron levels, Serum

Ferritin levels, serum transferrin percentage al8CTlevels.
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RESULTS

A total of 40 samples were analyzed. 20 cases @M @nd 20 cases of non CSOM
were considered. All patients who presented to @eD of Department of
Otorhinolaryngology and Head & Neck surgery, at dlaavlal Nehru Medical

College, KAHER.

All results are studied and described under folimheadings:

Age and Sex Distribution:

Out of a total of 20 cases of CSOM, the distributid data by age group looked like

this:

Two patients were identified in the age range 8fyears, eight cases were observed
within the age bracket of 10-14 years, and the heimg ten cases were reported
among individuals aged 15-19 years. This distrdutprovides insight into the
prevalence of CSOM across various age demographicicating a notable
representation of cases in the adolescent age ,rdoimved by those in the late

childhood and early teenage years.

In 20 non CSOM cases, 8 patients were within the lagcket of 5-9 years, 8 were

within the age bracket of

10-14, and 4 in the age group of 15-19 years.
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GRAPH 1:

AGE DISTRIBUTION OF THE SAMPLE
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Out of 20 CSOM cases 9 (45%) cases showed rigkids@iSOM, 6 (30%) cases

showed left sided CSOM and 5 (25%) showed bilate &DM.

The CSOM cases had more males than females. @t 6G650OM cases 12 were males
and 8 were females. Likewise, in Non CSOM grougréhwere 11 males and 9

females.

GRAPH 2:

GENDER DISTRIBUTION OF THE SAMPLE
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Results

In all the patients, Hemoglobin was measured, badésults were as following:

The mean Hb in Non CSOM group was 12.01 + 1.73. mkan Hb in CSOM group

was 12.51 + 1.60.

The minimum serum iron levels noted in the CSOMugrovas 8 mcg/dl and

maximum were 145 mcg/dl with mean levels of 52.882+6.

TABLE 1: S.IRON LEVELS OF THE SAMPLE

NON CSOM CSOM
MEAN S.D. MIN MAX MEAN S.D. MIN MAX
71.67 18.94 44.49 105 52.85 32.26 8 145
GRAPH 3:
SERUM IRON
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Results

In the non CSOM group the minimum levels were 44n@/dl maximum was
105 mcg/dl with mean levels at 71.67 + 18.94.
The serum ferritin levels were also compared inghely in CSOM group and Non

CSOM group which are as follows:

TABLE 2: S. FERRITIN LEVELS OF THE SAMPLE

NON CSOM CSOM
MEAN S.D. MIN MAX MEAN S.D. MIN MAX
47.03 35.18 9.23 155 28.72 14.96 9.22 65.68

The minimum S. Ferritin value seen in Non CSOM grovas 9.23ng/ml and the
maximum level was 155. The mean value was 47.08 wistandard deviation of

35.18.

GRAPH 4:

SERUM FERRITIN
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Results

The minimum S.Ferritin value in CSOM group was 8@l and the maximum
value noted was 65.68ng/ml. The mean value cakdlatas 28.72ng/ml with a

standard deviation of 14.96.

Another parameter that was studied was TIBC. Thamwalue in Non CSOM group
was 312.65 + 64.52 and in CSOM group was 362.90269TIBC was increased in

the CSOM group with significant p value p= 0.02.

TABLE 3: S. TIBC LEVELS OF THE SAMPLE

NON CSOM CSOM

MEAN S.D. MIN MAX MEAN S.D. MIN MAX

312.65 64.52 184 403 362.90 69.76 257 483

GRAPH 5:
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Results

The serum transferrin levels were measured in gotbps, which showed values as
follows: The mean value in Non CSOM group was 2114013 and the mean value

in CSOM group was 15.30+7.07.

TABLE 4: S. TRANSFERRIN LEVELS OF THE SAMPLE

Non CSOM CSOM
MEAN S.D. MIN MAX MEAN S.D. MIN MAX
21.60 11.13 8 43 15.30 7.07 5 29
GRAPH 6:

S. TRANSFERRIN (%)’
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In our study, S. Fe, S. Ferritin and Transferriiedels are decreased and TIBC was

increased in CSOM group compared to that of Non KAS@up.
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Discussion

DISCUSSION

In India, two prevalent issues affecting childrea ahronic suppurative otitis
media (CSOM) and iron deficiency anemia. CSOM t®mplex condition influenced
by multiple factors, including decreased immunitience, it's essential to examine
iron's role in immunity and its potential impact iofection rates. An adequate supply
of iron is required for adequate immune system naditbn, with its deficiency
impairing the body's ability to mount effective ee$es. It plays a vital role in various
immune functions, such as growth and maturationinmihune cells. Therefore,
understanding the relationship between iron and umity is vital for grasping its

implications for infections like CSOM among childra India.

Examining the link between CSOM and iron deficiemeymia is the primary

goal of the current analysis.

In our study, a total of 40 patients were consideoait of which 20 were Non

CSOM patients and 20 were CSOM patients and thétsesere comparable.

In CSOM patients, out of 20 patients, 12 were maled 8 were females. 9
patients showed Left side CSOM, 6 patients showeghtRsided CSOM, and 5

patients had Bilateral disease. The incidence vgisehin males than females.

Study done by Jain et?8ffound a similar incidence, where males were more

affected than females.

The age of the patients was between 5-18years. Weeg divided into three
age groups 5-9 years, 10-14 years, and 15-18 yRgratients were within the age
bracket of 5-9 years in CSOM group, 8 patients wedthin the age bracket of 10-14

years and 10 patients were within the age bradkeb-d.8 years.
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Discussion

It most commonly was seen in children above 14g/eange.

The average Hb in our CSOM group was 12.51+ 1.@Dthe average Hb in
Non CSOM group was 12.01+1.73. The Hb values diddiféer much between the

two groups.

The mean S. Iron level in CSOM group was 52.85 282The mean S. Iron
levels in the non CSOM group were 71.67+ 18.94. Fkeum iron levels were
decreased in CSOM group. The p value was signifizéth p = 0.03. A similar study
was done by Lina lasminingrum et Alin which they found that the mean serum Iron

levels were 75.02+ 26.14 g/dl in case group androbgroup 115.24 + 35.25 g/dL.

In another study done by Akcan FA et®hthey evaluated iron deficiency
anemia in relation to otitis media with effusion.their study, the serum ferritin levels
were decreased with values of 18.20+8.91 in theysgroup and 36.97+27.01 in
control group. In our study, the mean ferritin lsvevere 28.72+14.96 in CSOM
group and 47.03+£35.18 in non CSOM group. The farnalues were decreased in
both studies with significant p value (<0.05). e tsame study, the mean serum iron
levels were also evaluated and found to be dedaleiasthe study group. The study
group showed mean serum iron levels of 59.74+2@@&reas in the control group it

was 68.29+28.14.

M. A. Elemraid et al®! conducted a case-control study to evaluate for the
nutritional factors associated with CSOM in Yemehildren. They found that S.

Ferritin, sTfr had no association with CSOM.

S. Ferritin levels are directly linked with inflanatory cytokines. Decrease in

S. Ferritin results in increase in IL-6 which ivdtved in pathogenesis of CSOM. A
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Discussion

study was conducted by Roxan Serban éf & which they concluded that decrease

in S. Ferritin levels resulted in increase in ld-1L-6, IL-10.16

A retrospective study carried out in Israel uncedesignificant associations
between acute otitis media (AOM) and anemia amdrigren. Specifically, it found
that 72% of children with a history of more than #&pisodes of AOM were
moderately anemic, whereas only 5% of non-anemitdreim experienced AOM.
Notably, administering iron supplements and antibsoto anemic children resulted in
a substantial reduction in the frequency of AOMthw85.6% experiencing relief.
Meanwhile, in the United States, research compatimg groups of term infants
during their second six months of life found tHaigte consuming cow's milk showed

lower mean serum ferritin and corpuscular volunvele by the age of 12 months.

In our study we also evaluated the values of TIB@I &. Transferrin
saturation. In IDA, the TIBC levels are always e@sed, and transferrin saturation
percentages are always decreased. The mean vakrescamparable to a similar
study done by Lina lasminingrum ef%iwhere in the TIBC levels were increased in
the study group. Transferrin saturation is alsoilammto TIBC levels. Transferrin
saturation is the measure of iron that is bouni ddvised that iron profiling be done

routinely in children with CSOM so as to treat tBé\.

Although our study proved the relation betweenliw and CSOM, it has its
limitations with respect to sample size . Our sargke was 40. Future studies are

needed to actually establish and prove the relatiateficiency of Iron and CSOM.
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Summary

SUMMARY

The present study of “A one-year comparative study evaluate the
association of iron deficiency anemia in childrethwaCSOM and without CSOM”
which was done in the department of otorhinolaryogp and Head and Neck
Surgery, Jawaharlal Nehru Medical College and KLCEsPrabhakar Kore Hospital
from September 2022 to August 2023. The aim ofgtuely was to determine the
association between iron deficiency anemia and C3Odhildren aged between 5-18
years.

40 patients were taken into consideration. 20 ptievith CSOM and 20
patients without CSOM. All the patients were invgsted for iron deficiency anemia

by doing Serum iron profiling and Hemoglobin.

The study showed male preponderance in developiBOM. of all the
parameters evaluated for Iron deficiency anemianitaglobin levels did not show

any variation between the two groups.

CSOM group had lower levels of Serum lron, Serunrifie and Serum
Transferrin percentages compared to the childrero wiid not have CSOM.

Simultaneously, the TIBC decreased in CSOM groap that of Non CSOM group.

We noticed that in our study most cases were betwé&el8 years where the
requirement of iron is higher for development ofmomity as well as for physical

development. Prevention of IDA in children has ggeir role in CSOM also.

As the study showed that there is association lmiwle iron deficiency
anemia and CSOM, we conclude that IDA is a posspedisposing factor for
CSOM. As our sample size is smaller, we would ltkerecommend to bigger

multicentric study with larger sample size for doning our findings.
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Conclusion

CONCLUSION

Various factors are attributed to causing CSOM.rBased immunity and the
reasons responsible for it are one of the most cmmend important factors to be
studied especially in Indian demographic as IDAisst commonly seen in children.
CSOM was seen more in males than females in oulystlhe S. Fe, S. Ferritin,
Transferrin saturation levels were decreased irepiat with CSOM and TIBC was
increased in CSOM group. Based on our study, wegesigthat the high index of
suspicion shown should be maintained for IDA inigrats of CSOM and whenever
deemed necessary , they should be subjected teiadiing and treatment of IDA at

early stage to prevent the occurrence of this nyalad
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Annexures

ANNEXURE |- INFORMED CONSENT FORM

“A one-year comparative study to evaluate the effiency of iron deficiency

anemia in children with CSOM and without CSOM”

Name of Student/Principal Investigator:

Name of Guide/Co Investigators:

Objective: To know the association between iron deficiencyn@aeand chronic

otitis media in children

Explanation of procedure: After taking informed consent from the patient,
demographic details of all the patients will beareled, predesigned proforma and
thorough clinical history will be obtained. All pamnts will be examined including

general physical examination, careful examinatibrear nose and throat, complete
blood picture serum iron profile (serum iron levetstal iron binding capacity, serum

ferritin levels) will be obtained

Withdrawal from participation in the study: Participation in this study is
voluntary. You will be free to decide whether @rfcipate in this study or continue
participation once enrolled. In case you decidevithdraw your participation, you

are free to do so. However, please convey theideds the principal investigator.

Possible benefits from participating in the study: You will/will not have nor get
any benefits by participating in this study. Theadgathered will help the population

at large.

Possible risks from participating in the study: There are no risks involved in

participating in this study.
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Privacy and confidentiality: The information collected from you will be coded, t
prevent any person from identifying you. Your idgnwill never be revealed. The
data collected from you will be kept confidentiadaonly processed or aggregated

data will be used for publication.

Financial incentives: You will not receive any payment for participafiin this

study.

Authorization for publication of aggregated data: Results obtained after
processing of the aggregated data will be publisfeedscientific purposes and or

presented to scientific groups. However, your iemvill never be revealed.

Questions: In case of any questions with regard to this stydy, are free to contact:
BE0121010 If you have any question or complainthweégard to your right as study
participant you may contact Dr Harsha Hegde, Cleasgn, Ethical committee of

JNMC, 0831-2473777 Extension 4052.

Legal rights: By signing this consent form, we are not wavingy af your legal

rights.
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CONSENT STATEMENT

I am making a voluntary decision to participate time study A one-year
comparative study to evaluate the efficiency of ino deficiency anemia in children
with CSOM and without CSOM”. My signature below indicates that | have
decided to participate and | have read the infoonaprovided above or the
information provided above has been read to ménénlanguage that | understand
best. | was given the opportunity to ask questams that they have been answered

to my satisfaction.

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE Il - PROFORMA FOR DATA COLLECTION

‘A ONE YEAR COMPARATIVE STUDY TO EVALUATE THE

ASSOCIATION OF IRON DEFICIENCY ANEMIA IN CHILDREN W ITH

CSOM AND WITHOUT CSOM”

Date:

Name:

Age:

Sex:

Address:

CLINICAL PROFILE:

Chief Complaint:

History of Present lliness:

Past History:

Personal History:

Family History:

1) General Physical Examination -

Blood Pressure:

Pulse:

Respiratory Rate:

I.P. No:

Occupation:

Phone No:
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Pallor

Icterus

Clubbing

Cyanosis

Lymphadenopathy

Oedema

1) ENT Examination

1. EAR EXAMINATION:

Right

Left

Pinna

Pre auricular area

Post auricular area

Tragal Tenderness

Mastoid Tenderness

External auditory canal

Tympanic membrane RIGHT

Right

EEFY

Left
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TUNING FORK TESTS:

Rinne’s test: 256 Hz

512 Hz

1024 Hz

Weber's test:

Absolute Bone Conduction test

2. NOSE EXAMINATION:

External appearance

Root

Bridge

Dorsum

Alae

Tip

Columella

Cold spatula test

Anterior Rhinoscopy
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| N

Posterior Rhinoscopy

Paranasal Sinus Examination

Right

Left

Frontal Sinus tenderness

Ethmoidal Sinuses tenderness

Maxillary Sinus tenderness

3. THROAT EXAMINATION:

Oral cavity:

Lips

Labial and buccal mucosa
Gingivolabial and gingivobuccal sulci
Gingiva

Teeth

Hard palate

Floor of mouth

Anterior 2/3% of tongue

Retromolar trigone
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Oropharynx:

@ Soft palate

® Uwvula

® Anterior pillar
® Tonsils

@ Posterior pillar

@ Posterior and lateral pharyngeal wall

Indirect Laryngoscopy

4. NECK EXAMINATION:

DIAGNOSIS

COMPLETE BLOOD PICTURE:

Haemoglobin:

Haematocrit

Leucocyte Count:

Platelet Count:

SERUM IRON PROFILING:

SERUM IRON:

TOTAL IRON BINDING CAPACITY:

SERUM TRANSFERRIN LEVELS:

SERUM FERRITIN LEVELS:
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ANNEXURE [lI- PHOTOGRAPHS

PHOTOGRAPH 1: PHOTOGRAPH OF COMPLETE BLOOD PICTURE
Date: 20/03/202

— |
Test Description Value Unit Reference Range
Sample 23065711 / Whole Blood EDTA
LAB NO: 3462
BLOOD GROUP (ABO Gp & Rh typing)
HAEMOGRAM
Sysmex XN 350
BLOOD Group "A"
Rh (D) Positive
HAEMOGLOBIN 12.20 g/dl 12-15
HAEMATOCRIT(Hct)/PCV 36.8 % 35-45
MCV 101.0 fl 80.7-95.5
MCH (Computed) 33.4 pe 27-32
MCHC (Computed) 331 g/dl 31.5-345
Red cell Distribution Width (R D W) 12.2 % 11.6-14
RED CELL COUNT 3.64 1076/uL 3.8-438
RETICULOCYTE COUNT 0.50 % 0.5-2.5
WBC TOTAL COUNT 9.79 1073/uL 4-10
PLATELET COUNT 335 1073/uL 150-450
DIFFERENTIAL WHITE CELL COUNT
NEUTROPHILS 53 % 35-65
LYMPHOCYTES 42 % 33-53
EOSINOPHILS 1 % 1-6
MONOCYTES 4 % 2-10
ABSOLUTE EOSINOPHIL COUNT 0.10 1073/uL 0.02-05
PERIPHERAL SMEAR
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PHOTOGRAPH 2: PHOTOGRAPH OF SERUM FERRITIN
Date: 20/03/202

Test Description Value Unit Reference Range
Sample: 23064258 / SERUM

Ferritin * 10.82 ng/mL 13.00 - 150.00
(CLILA)

Report Notes: FERRITIN
INTERPRETATION : The whole clinical situation is to be evaluated by considering the entire diagnostic
paramater
1. Ferritin is decreased in very early in iron deficiency
2. During pregnancy & in patients undergoing dialysis.
3. Ferritin is increased in People receiving regular blood transfusion or iron replacement therapy
4. Patients with haemomochromatosis and hemosiderosis chronic conditions like chronic
infection, inflammatory diseases, malignances and viral hepatitis or toxic liver injury.
5. In patients with chronic disorders together with iron deficiency ferritin levels are often normal.

PHOTOGRAPH 3: PHOTOGRAPH OF IRON PROFILE
Date: 20/03/202

Test Description Value Unit Reference Range

Sample: 23064258 / SERUM

IRON & TIBC

IRON (Sr.) 100 ug/dl 33 - 193
( Ferene)

TIBC 345 ug/dl 135 - 392
( Ferene )

TRANSFERRIN SATURATION 29 % 12 - 45

Report Notes: FERRITIN
INTERPRETATION : The whole clinical situation is to be evaluated by considering the entire diagnostic
paramater
1. Ferritin is decreased in very early in iron deficiency
2. During pregnancy & in patients undergoing dialysis.
3. Ferritin is increased in People receiving regular blood transfusion or iron replacement therapy
4. Patients with haemomochromatosis and hemosiderosis chronic conditions like chronic

infection, inflammatory diseases, malignances and viral hepatitis or toxic liver injury.
S. In patients with chronic disorders together with iron deficiency ferritin levels are often normal.
el
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PHOTOGRAPH 4: YELLOW VIAL CONTAINING TRISODIUM CITR  ATE,
CITRIC ACID AND DEXTROSE- COLLECTING FOR IRON STUDI ES

phlecocuunt

CAT SST-GEL

PHOTOGRAPH 5: PHOTOGRAPHS SHOWING LARGE CENTRAL
PERFORATION OF LEFT EAR IN FIVE YEAR OLD PATIENT

PARS
FLACCIDA

HANDLE OF
MALLEUS

MIDDLE EAR
MUCOSA
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ANNEXURE V- KEY TO MASTERCHART

Annexures

AGE

IN YEARS

SEX

MALE AND FEMALE

DISEASE STATUS

CSOM/NON CSOM

HAEMOGLOBIN IN g/dL
S.IRON IN mcg/dL
TIBC IN mcg/dL

S. TRANSFERRIN

IN PERCENTAGE

S.FERRITIN

IN ng/ml
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Annexures

MASTER CHART OF CHILDREN WITHOUT CSOM
S.TRANS
IP/OP HAEMOG S. IRON TIBC S.FERR
S.N. NAME
No. AGE SEX LOBIN (mcg/dl) (mcg/dl) FE(E;F;IN ITIN(ng/ml)
0
ANANYA
1 6807026 KURUBGATTI 5 | FEMALE 11.3 58 266 8 15.23
SIDDHANTH
2 7072080 BETAGER] 9 MALE 8 79 265 11 12.66
RITHANYA
3 1188578 SATHEESH 5 | FEMALE 12.3 88 184 18 45
4 6833170 AMI\F;\JI;HA 10 | FEMALE 13.7 99 238 39 36.91
NIRANJAN
5 1197493 SHRIRAMUDU 16 MALE 14.4 54 296 43 65.33
6 1189505 MANOJ MEKALI| 9 MALE 10.6 82 400 29 155
AADITH
7 1207756 HUBBALL| 8 MALE 12.3 87 304 25 45.62
BHOOMI
8 6048009 PAWALE 6 | FEMALE 12.1 79 331 29 47.31
9 1197384 SAI DAYANAND 5 MALE 12.3 48 373 24 35.64
USKE
PARASHURAM
10 | 1198893 BALEKUNDR 18 MALE 14.4 44.49 342 15 26.6
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11 1165229 POONAM PATIY4 12| FEMALE 12.4 45 306 11 28.13
12 1175205 GOPAL PATIL 12 MALE 10.7 67 403 19 117
13 1206161 BHSAHDRRIZAS\);'\;ITTI 18 | FEMALE 10.8 100 345 10 21.45
14 1200223 CHXI:ITDHF?AI\_GIRI 15 MALE 8.1 73 288 12 29.45
15 | 6038442 AE,SAK'/QLTA 11 | FEMALE 13.1 105 243 20 40.83
16 | 6999887 PREETHAM 10 MALE 13.1 56 318 11 9.23
17 1188572 DIL,SD\HNVIL/QIS'II'E 11 | FEMALE 13.1 56 212 19 53
18 1188595 JI\IZ'I?:IASI\IHNI\,IAA\\/\QR 5 | FEMALE 12.3 87 386 34 36.21
19 | 7112648 HF,;?"'AI\"I]X\I(/IAI\II_I 13 MALE 13.3 59 402 13 75.8
20 | 7094923 gi:\\llgéé 12 MALE 11.8 67 351 42 44.23
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MASTER CHART OF CHILDREN WITH CSOM
IP/OP CSOM/NON | HAEMO | S.IRON | TIBC | S.TRANS | S.FERR
SN1No. NAME AGE | SEX CSOM | GLOBIN | (mcg/dl) | (mcg/dl) | FERRIN (%) | ITIN(ng/ml)
1 | 10006431  SAMIKSHA 12| FEMALE LEFT CSOM| 132 20 453 13 35.44
2 | 1205374| DARSHAN GHAST| 15 | MALE | LEFT CSOM| 156 14 428 15 35.7
3 | 7085432| KRISHNANAK | 8 | MALE | B/LCSOM| 129 32 404 18 29.48
LAXMI
4 | 6602459 | RSN | 16 | FEMALE| LEFTCSOM| 1266 72 325 25 17.6
GANESH
5 | 7148401  oANESH 15 | MALE | LEFTCSOM| 13.4 80 303 11 17.06
AMRUTA RIGHT
6 | 7116879 e 11 | FEMALE| o0 11.8 55 257 11 54.15
7 | 1184433| SUJALKAMBLE | 17| MALE | LEFTCSOM 149 45 316 16 65.68
VAIBHAVI RIGHT
8 | 6093105 o 15 | FEMALE| Jort 12.6 67 331 7 11.92
KRUTHIKA
9 | 1190000  RUTIIA 18 | FEMALE | LEFT CSOM| 9.7 64 373 13 16.72
10 | 1193580 CHAITRA PUJARI| 12| FEMALE BILCSOM | 11.1 145 284 13.01 34.17
HANAMANT
11 | 7025454| RPAMART | 17 | MALE | BILCSOM | 154 27 445 25 32.45
12 | 6249508| SAGARPATIL | 16| MALE| LEFTCSOM 125 33 310 8 10.66
13 | 6925385| NIDHAMOMIN | 13 | FEMALE LEFT CSOM| 12.2 26 413 29 10.82
AJAYREDDY
14 | 6925260 AIATEEDD! 8 | MALE | BLCSOM | 121 8 308 11 35.74
PRAJVAL RIGHT
15 | ao77712| CRAIVAL 16 | MALE | Ior 11.8 65 483 25 46.5
16 | 1002156|  SURAJRAJU 14 mag| RSN 12.3 35 470 15 35.71
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17 | 117e631| SO 14 | MALE | BILCSOM 14 52 362 9 22.8
18 | 7155226 |, MAYN o | 11 | MALE |LEFTCSOM| 1038 53 267 11 15.2
19 | 7106914 SO A 18 | FEMALE| Qob 11.1 102 329 5 9.22
20 | 7107582 i%%RHﬁi'l* 14 | MALE Fé'gg,\; 10.2 62 307 26 28.3
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