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DEFINITIONS 

ASOM • Otorrhocn ,vilhin 3 months 

CSOM • Persistent otorrhoen grenter thnn 3 months 

Purulent OM • Otorrhocn is pus 

Mucoid OM • Otorrhoen is mucoid 

Congcnitnl henring loss: hearing loss stnrting in intrauterine life or prclingunl period. 

Mensles infection: presence of fever, skin rushes ,,�th or ,vithout other constitutional 

symptoms. 

Mumps: presence of unilnternl or bilnternl parotid s,vclling ,vith or ,vithout fever. 

Meningitis: presence of fever nnd neck stiffness or clinical diagnosis already mode by 

the physician ,vho mnnogcd the pot 

ient before referring to our clinic. 

Prenatal rubella: history of fever nnd constitutional S)mptoms ,vith or ,vithout skin 

rnshcs in the mother during pregnancy. 

Pcrinntnl nnoxio: history of delay in crying in n bnby delivered in on inadcquntc health 

facility or at home ,vith or "'ithout prolonged labour. 

Hypcrbilirubinaemin: history of yello,vncss of eyes or skin in neonntnl life. 

Genetic cnuse: history of deafness in the fnmily or presence of other congcnitnl 

anatomic obnom1nlities, ndvnnced oge of mother (more thnn 35 yenrs) or early onset of 

hcnring loss ,vithout ony other predisposition. 

Ototoxicity: history of consumption of a drug in normal or high doses for nt lenst one 

,veek pnrticulnrly kno,vn ototoxic drugs ,vhcthcr prescribed by n physic inn or quack. 

Clinical evidence of mnlnutritlon ,vns detcnnincd based on the presence of polor, flully 

hair, body ,vcight less thnn 70% for age and loss of skin turgidity in the absence of 

dehydration. 
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DEFINITIONS 

ASOM - Otorrhoea within 3 n1onths 

CSO!'vl - Persistent otorrhoea greater than 3 1nonths 

Purulent OM - Olorrhoea is pus 

Mucoid OM - Otorrhocn is mucoid 

Congenital hearing loss: heoring loss stllrting in introuterine life or prelinguol period. 

Mcnslcs infection: presence of fever, skin rashes ,vith or ,vithout other constitutional 

symptoms. 

Mumps: presence of  unilotcrnl or bilntcro\ porotid s,vclling ,vith or ,vithout fever. 

Meningitis: presence of fever nnd neck stifTness or clinico\ diagnosis nlrendy mode by 

the physicinn ,vho managed the pot 

ient before referring to our clinic. 

Prcnatnl rubella: history of fever ond constitutional symptoms ,.,rith or \\ithout skin 

rashes in the mother during pregnancy. 

Perinatal nnoxin: history of delay in crying in o baby delivered in on inndequnte health 

facility or 01 home ,vith or ,vithout prolonged labour. 

Hypcrbilirubinncmio: history of yc\lo,vncss of eyes or skin in nconntol life. 

Genetic cause: history of deafness in the family or presence of other congenital 

anatomic abnormalities, advanced ogc of mother (n1orc than 35 years) or early onset of 

hearing loss ,vithout any other predisposition. 

Ototoxicity: history of consumption of a drug in normal or high doses for at least one 

week particularly kno,vn ototoxic drugs ,vhethcr prescribed by n physicinn or quack. 

Clinical evidence of malnutrition \\'OS determined based on the presence of  polor, fiufTy 

hair, body \\1cight less than 70% for nge and loss of skin turgidity in the absence of 

dehydration. 
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ABSTRACT 

Suppurntive 01i1is media or otorrhoen is n mnjor henhh problem; cspecinlly in the first 

year of life. ll could be ocutc (,vithin 3 months duration) or chronic (greater thon 3 

months duration). lmmunobiologic morkers have been identified in otorrhoen, but their 

role in the outcome of discnse remains relntively unkno\\'J\. This study ,vns aimed al 

determining the role of these markers in the development of Early Suppumtive Otitis 

lvledin (ESOM) and the relationship of their levels in the Middle Eor Secretion (MES) 

nnd serum 10 the ou1con1c of Acute Suppurotive Otitis Medin (ASOM). 

One tertiary (University College Hospitnl, lbndnn) nnd a con1muni1y health (Bilal Health 

Center, Agodi) fncilities ,vere purposively selected. Participants included I 86 

consecutively recr\litcd healthy neonates al birth nnd 228 children ( I to 12 years) \\•ho 

developed ASOM. The ASO!vl group ,vns compared ,vith 171 ngc-mntchcd apparently 

healthy control subjects from among children al the University College Hospital, 

lbadan. Blood snn,plcs ,vcrc collected from the neonates and subsequently monitored 

monthly for 12 months for dcvelopn,enl of ESOlv\. Ten millilltcrs of Blood (t,vo 

samples token 01 presentation and 3 months nfler) and l\llES ,yere collected from the 

ASOM group ,vho ,vcrc 1rco1ed nnd fotlo,ved up for I O months to detcm,ine resolution 

or chronicity (CSOM). The lvlES \\'OS cullurcd for bacterial infection. Nconatnl serum 

and MES ,verc nnolyzcd for retinol nnd zinc using high performance liquid 

chromntogmphy nnd atomic absorption spectrophotometry respectively. Enzyme Linked 

Immunoassay ,vns used lo determine interferon gamma (IFN-'1) nnd immunoglobulins 

(lg). Dain ,verc nnnlyzcd using ANOVA ol p=0.05. 

Incidence of ESOM \\'OS 37% nmong the neonates nnd the isolates ,vcre Pse11don1011as 

aer11gl11osa Stapl1y/ocacc11s a11re11s ond Strcp1ococc11s spp. There ,vas no sisniflcant 
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difTerence in lhe mean serum lgG bcl,vccn neonates ,vith ESOM and henlthy neonates 

(l I 80.0mg/m1±6.3 vs. 1 370.2 mg/ml±9.4). Neonatnl cord rctinol (0.9µg/L± 0.1 vs

l . lµg/L±0.2), zinc (0.9µg/L±O,\ vs. l. lµg/L±0,2) and IFN-1 (45.3pg/ml±4,2 vs. 

\70.2pg/m1±24.5) ,vere significantly higher in lhe nonnnl neonates relative to those thnt 

developed ESOtvl. Scrum relinol ,vos significantly to,ver in ASO?vl children (I.Sµg/L± 

0.6) than healthy control (2.6µg/L± O.'.l) ,vhereas there ,vcre no significant dilTerences in 

their scrum lgG, lgE, lgM, Zinc nnd IFN-7 lcvcls. In the 46% of ASOM children ,,,ho 

developed CSOM, seru1n levels of lgG ,vos significantly higher ( I 321. lmg/dL±21.2) 

and retinol ,vos signilicnnlly lo,ver ( l.6µg/L± 0.1) than those that hod resolved AS0�1 

(666.lmg,'dL±l4.4 and 2.1�1g/L±O,\ respectively). The MES levels of lgG 

(51 l.5mg/dL±9,7); lgE (102.0mg/dL±),6) and IFN-1 (73.lpg/ml:t\2.0) ,vcre 

significnntly higher and MES lgA (85.40n1g/dL± 13.64) ,vos significantly lo,vcr than 

resolved AS0�1 (203.4n1g/dL±7,9, 60.4mg/dL±.6,\, 27.2pg/ml±.4,\ nnd 228.30mg/dL 

±16.22 respectively). Thert ,vcrc no significnnt dilTercnces in levels of MES lgM, 

serum lgM, \gA nnd lgE. IFN·i and zinc be1,veen the 1,vo groups. 

Reduced levels of neonntnl rctinol, zinc and IFN-"f ,,-ere nssocialed ,vilh lhc 

devclopmcnl of early suppurotive otitis media. Reduced n1iddlc cnr sccrclion of lgA and 

lgG; and scrum lgG nnd retinal ,vcrc dctcrminnnlS of chronicity in acute suppurotive 

otilis media. lmn,unoglobulins and retinal mny be used in monitoring the progression 

from nculc to chronic suppura1ive otilis n1cdia. 

Keywords: Suppurative otitis media, lmmunoglobulins, Cytokines 

\Vord Count 493 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



CHAPTER 1 

INTRODUCTION 

Olilis media (OM) is highly prcvolcn1 ,vorld,vide ,vi1h dele1erious effects on in1cllcc1unl 

obilily, school ochicvemenl, speech, ond longuage (Casselbront et al., 1995). Up 10 

I 00% of children in developing con1muni1ies ond 62% of children in more developed 

communities hove been reported 10 develop OM ,vilhin 1he first year of life (Pnrodise et

al., 1997; Bluestone, 2004), nnd ii is expected that lhe figure ,vould be greaier in the 

developing countries. In Nigeria, a point prevolence of chronic suppurntive 01i1is media 

(CSOM) of2 l.2% hod been reported in children in the con1n1uni1y (Amusn et al, 2005), 

,vhile hospital nnd school prevalence rnnged bct\\'Ccn 1.01% nnd 4% (Olubonjo, 2008). 

It accounted for 25% of poticnl aucndnncc 01 lhc otorhinolllr)'llgologic clinic in Nigeria 

(uisisi nnd Aju,von (200 I). In addition, more than 70% of the children ,,·ith CSOM in 

Nigeria hod developed OM in the first year of life (Lnsisi nnd Aju,von 2001). In USA, 

epidemiologicnl studies reported o 90% incidence in children under the age of 2 years 

(C11Ssclbront cl al., 1995; Pnrodise cl al., 1997) and 60% in preschool oucndces 

(Bluestone 2004), Auingcr cl al, (2003) reported on 11 % incrcnse in the prevalence of 

cnrly-onscl otitis media. They defined early - onset othis media ns development of first 

episode of olorrhocn at <12 months of age. The lo,vcr prevalence figure of O�I in 

Nigeria compared to USA is notc,vorthy ond contrary to expectation. This might be due 

10 many factors: inaccessible he:ilthcnre, poverty and local beliefs among others. (Lnsisi 

and Aju,von, 2001) Ho,vevcr, the findings from Nigeria suggested that the development 

of otilis media in the first year of life - Enrly otitis media (EOM) may result in the 

propensity to chronicity and hearing loss (Znkzouk cl nl., 2002; uisisi tl al., 2007) 

There nrc various crilcrin of classification and types of 0�1. The suppurotive type of 

Ot.l is more prevalent in the dcvelopln11 countries while otltis mcdio \\ilh clTusion AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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(OME) is predominant in the developed countries (CBSselbront et al., I 995; Pamdise et 

al .. 1997; Bluestone, 2004; Amuso et al., 2005). This vnrintion is perhaps n reflection of 

the disparity in pathogenesis and immunobiological response to the disease; ho\vever, 

the risk fnetors \Vere identical in the reports. The risk factors identified ,vere lo\v 

soeioeconon,ic class, bottle-feeding, overcro,vding, parental smoking, indoor cooking, 

daycare attendance, upper respiratory infection among others. (Lasisi et al., 2007) 

Ho,vever, it needs be emphasized thnt reports difTcrcd in the effect and significonce of 

these risk factors on the outcon,e of discosc. It ,vas thought this might be related to the 

type of study and the instruments used in meosurins these variables. \Vhile the 

kno\vledgc of these risk factors hove been useful in formulating preventive nnd control 

strategy, reports of the risk factors ore spnrsc in the developing countries ond 

porticulorly Nigeria, suggesting n need for this study. 

Advances in moleeulnr biology hove thro\vn more light into the pathogenesis of OM nnd 

the roles of these risk factors. Recent evidences suggested OM to be primarily 

innommotory, the stimuli being bocterio and their brenkd0\\11 products, viruses and 

allergy (Auinger et al., 2003; Rynn et al., 2005). In addition, reduced Th I immune 

responses nt birth hove also been proposed to increase the risk for OM ond other 

respiratory infections i n  the first year of life (Paradise et al., I 997; Lasisi nnd Aju,von, 

200 I; Bluestonc; 200-4, Amuso et al.. 2005). Various bacteria have been cultured by 

different ,vorkers although their contributions 10 the disease process ,vcrc still 

questionnble, hov,cvcr, fc,v hove reported viral cultures (Vcso et al., 200 I; Rynn et al., 

2005). Respiratory syncytiol virus, rhinovirus nnd odenovirus nucleic acids hove been 

identified in effusions (Vesa tl al., 2001; Bluestone 2004; Rynn et al .. 2005) nnd 

evidences of n cousol link between 01',,I and viruses ore still nccun,uloting. Viral cultures 
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in middle ear effusion (�IEE) have been reported in 24 - 42% of coses (Henderson et 

al., 1982; Bnrenkan1p, 1986; Vesn el al., 2001; Rynn el al .• 2005a). 

Allergic reactions in the middle ear have also been postulated to be n cause of OME. 

The incidence of OME related 10 allergy ,vas reported 10 be bel\\'een 35% to 45% 

(Henderson et (II., 1982; 13orenknmp, 1986); and sensitivity 1 0  foods ond inholnnts have 

been reported in 92.3% and I 00% respectively of patients ,vi1h eustachinn tube 

dysfunction (Ryan et al., 2005b). Although middle car effusions contained mediators of 

the ollcrgic response, such as lgE and eosinophil cationic protein, their concentrntions in 

the effusion con1pnred ,vilh serum did not suggest 1h01 they ,vere produced locally. In 

addition, controlled studies hove not sho,vn increased prevalence of on otopic history or 

positive skin prick tests in children ,vith otitis media ,vith ctTusion compared to nom1ol 

children (Henderson et al .. 1982; Oarcnkon1p, 1986; Ryan et al., 2005b). 

The generation or cytokincs ond inflnrnmotory mediators in the nasophnrynx and middle 

car leading to increased mucosa! adherence nnd colonization by bacteria hos olso been 

sho,vn to contribute to the devclopn1cnt of AO!vl. Tumour necrosis factor nlpha (TNF 

a). interleukins (IL-4 ond IL-1'.l) have been identified in 77-91%, 67- 97% and 92-

100%, respectively, of chronic middle cor effusions (Mogi ct al., 1992; Derebery and 

Ocrlincr, 1997; Bnrenkamp et al., 2001). These eytokines hove been sho,vn 10 cause 

increased mucus secretion by up-rcgulnling the mucin genes (Mogi et al., 1992; \Villet 

et al .. 1998; Onrcnkamp ct al .. 2001) and chemo-ouroction ofneutrophil (Yellon et al.,

199 I: Levine et al.. 1995; Nnssif, 1997). Of clinical signiliconcc, their conccntrotions 

have been round 10 corrclotc ,vith the concentration of endotoxln in the purulent 

secretion (Yelton et al .• 1991; Levine et al .. 1995) ond viscous effusion (Yellon et al ..

1991; Levine et al., 1995: Nassif, 1997; Lin et al., 1998: \Villct cl al., 1998; Bartnknmp 

tl al .• 2001). In addition, high levels of these cytokines In �1EE have been correlated 
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with persistence and chronicity of OM. suggesting Lhe regulation of these c)rtokines os 

lhe possible sites o f  future thcrnpculic interventions in OM (Yellon et al .• 1991; Levine 

et al., 1995; Nassif, 1997; Lin cl al .. 1998; Willet cl al., 1998; Bnrcnkamp et al., 2001). 

Indeed research ,vork in the area of i1nmunobiology of otitis media in the sub - Snhnron 

Africa is still primordial. Therefore the study of the risk factor and immunobiology of 

otilis media in the sub - Saharan Africnn population is important. ll is hoped that this 

study might rcvenl the difference in the course or OM benveen our populntion and the 

developed countries and the possible interventions ,vhieh might be specific 10 our 

population. 

The objectives of this study ore 10 identify the clinical and epidemiological risk factors 

associated ,vith early suppurotive OM (ESOtvl), isolating the bacteria, and assessing the 

serum levels of the prenatal irnmunobiologic factors such as cytokincs, antibodies and 

nu1ri1ionol factors (Zinc nnd retinal); ond the role of these markers in the outcome of the 

disease. 

I. I Rotionolc for the Study

This study \\'!IS informed by the persistence of chronic ONI in the Otorhinolaryngology 

out-patient clinic of the University College 1 lospitol, lbadru,, and accounting for more 

than 25% of the patients. Otitis media is highly prevalent in developing countries 

including Nigeria ,vith reported prevalence rates 13.8% - 36.2% (Lasisi ond Aju,von. 

2001; Olucslone, 2004; Amuso cl al., 2005) nnd nccomponying hearing loss in about 

50% (Bluestone, 2004; Amuso cl al., 2005). The progression lo complicntions and n 

clear lack of the understanding of the role, perhaps ossociotion of some of these risk 

factors in the patient population ond the early onset of disease \\•ithin one year of life 

have been other issues suggesling the need for this study. The findings ore expected 10
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rocili1otc the ronnulotion or preventive s1rotegies ond control of hearing loss 

complicoling the diseose. 

1.2 Hypolbtses 

I. Toot higher risk foc1ors on: ossociatcd ,vith the de, elopmenl or OM ,vi1hin

year (early onset) comp11tcd to late onset; ond early onset 01i1is media hos

potential for negative outcome of CS0?-1 using hearing loss nnd fn:quency of

recurrence of otorrhoca os indices.

2. That infonts \\Ould be at greater risk of early 01\'I if there hod been deranged

neonatol serum cytokinc, immunoctobulin ond malnutrition.

3. That quantitotivc estimate of middle car secretion of cytokincs ond

immunoglobulins can be used to dctcnnine the course of OM.

1.3 Cencr:il Objeclives 

The aim is to establish the possible n:lotionship bct\\ecn quontitotivc levels of cytol..ine 

o.nd immunoglobulin classes in the fctol cord blood; o.nd development of ear infection in 

the first year of life; ond their ossociotion ,vith persistence and its chronieity of disc:.i.sc. 

1.4 Specific objectives 

I. To dctcnninc the level of interfcron-1 (rFN-'t), 1mmunoglobulin classes (lgG,

A nnd �I) and nutritional factors (Zinc and Rctinol) in the fetal cord blood

and its relationship 10 the dcvclopn,cnt ofncute 01\il in the first )Car of life.

2. To evaluate the levels of interferon-, (IFN-1) and immunoglobulin clnsses in

the middle ear effusion (t.lEE) of patients \\ith acute and chronic OM.

3. To dc1cnn1nc the rclalionship bct\\cen the lc\'els of these biomarkers nod

development of chronic 0�1.
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4. To estnblish the proportion of OM rclotive to elevated middle car l&E

(middle enr allergy). 

S. To identify the bncteriol isolates in ocute SOM

1.5 Research Questions 

I. Is the development o f  ocutc OM in the first year of life related to the levels of

Interferon - 1 (lFN-1}, nutritional factors (zinc nod retinol) and

immunoglobulins (lgG, A and M) in the cord blood swnplcs ot birth?

2. Among children ,vho develop acute OM, is progression 10 chronic OM related to

the blood levels of inlcrfcron-'t (IFN-'t}, nutritionol fnctors (zinc nnd rctinol) and

in1n1unoglobulins (lg G, A nnd M}?

3. ls there a relationship bet,veen n1iddle ear allergy (lgE) and the development nnd

outcome of suppurotive OM?
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II 

Ill IV 

Figure 1.1 Picture showing some or the con1plicntions of suppunuive otitu media 

n1an1gcd in the Departn1ent of Otorhinolaryngology, University College Rospital, 

lbadan. 

i child with lcfi facial nerve paresis 

ii lntracranial complications - meningitis with complicating SOM 

111 Child with chronic persistent otorrhoca 

iv Mastoid abscess complicating SOM and needle aspiration of purulent materials into 

the syringe 
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2.0 

2.1 Prenn,ble 

CHAPTER2 

LITERATURE REVIE\V 

Nliddlo cnr inllnmmniion othenvise referred to ns otitis medin nre com1non nmong 

children nnd form n great bulk of the 01orhinolnryngologis1s' ,vork ,vorld,vide 

(Cnsselbrant et al., 1995; Pnmdisc et al., 1997; Lasisi nnd AjU\\'On, 200 I). The cliniClll 

presentation is vnrinblc from otitis med 

in ,vilh effusion, suppurntive, mucoid. purulent nnd hncmorrhngic type (Cnsselbranl et 

al., 1995; Paradise et al., 1997; Lnsisi nnd Aju,von, 2001; Bluestone. 2004; Amuso et 

al., 2005). This n,ny be n rcllcction of the pathogcnt:sis and invnrinbly influence the 

1nnnagen1enl and outcome. 

Up to I 00% of children in developing communities nnd 62% of children in developed 

communities hnve been reported 10 develop otitis medin ,vithin the first yenr of life -

early 01i1is medin (EOM) (Cnsselbrnnt cl al.. 1995; Bluestone, 2004, Amuso et al .. 

2005). In the developed countries it ranged be1,veen 39% nnd 84% (Casselbrnnt et nl 

1995; Blucstone, 2004; Amusn et <11., 2005). Pnrndise et al., (1997) reported 1h01 the 

proportions developing episode of 1niddlc-cnr effusion (l'vlEE) bet,veen age 61 days nnd 

ages 6. 12, and 24 months, respectively, ,vere 47.8%, 78.9%, and 91.1%. This sho,ved 

that it peaked at nboul 2 years of age. Auinger et al., (2003) reported an 11 o/o incrensc in 

the prevalence of early-onset OM and an 18% incrcnsc in the prevalence of repeated 

OM (2:3 episodes) nmong children <6 years of age: in the United Stoles from 1988-1991 

to 1991-1994. This incrcnscd prevalence uunslated 10 nn excess of 561, 000 children 

,vith early-onset OM nnd 720, 000 children ,vith ri:peotcd O�I in 1991 -1994. The 
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observed increase in prevalence emphasized the imponnnce of improving our 

understanding of the epidemiology, diagnosis, nnd treatment of this common infection. 

In on epidemiological survey of 9, 540 children nged up 10 12 years in Saudi Arobia, 

Znkzouk et al .. (2002) rcponcd on incidence of Acute Suppurative Otitis Nledio of 

1.05%. The incidence ,vns found 10 be higher nmong young children up 10 4-ycnrs-old 

and lower in the ngc group 8-12 years, in addition, a signilicnnt male dominance (1.36

and 0.80%), (P<O.O I) ,vns observed. 

Ad,•nnces in molecular biologic techniques hove proved to be useful odjunct to 

epidemiology in the understanding of discnses. These have led 10 innovative approaches 

in lhc dingnosis, treatment ond vaccine development in OM nmong other diseases. 

In Nigeria, studies reported the prevalence of suppurotive otitis media 10 be bet,vcen 

1.0 I% and 21.2% (Ocrmnn, 1995; An1uso et al .. 2005). Besides the ,vork of Amuso et

al., (2005) ,vhich ,vos community • based, most of these reports ,vcre hospitol - and 

school -based. In addition there hod not been reports of prospective epidemiologic 

cohort study of risk factors and molecular biology of suppurotivc otitis media. 

E.xpectedly, the kno,vledgc of these issues ,viii be helpful in planning control and 

therapeutic mcnsures in suppuro1ivc OM. 

2.2 Clinic.al nod dcn,ogrnphic risk rnclors nssocintctl "'ith suppur:itive otitls n1edh1 

Acute otitis media occurs at any age, but primorily affects children be1,veen the ages of 

six months and 1,vo years. In the United State of Amcricn, 30% of nil antibiotics given 

to children are prescribed for otitis media, and the incidence hos been rising over the last 

25 to 30 years (Pnrodisc et al., 1997; Blucstone, 2004; Amuso et al .. 2005). In addition, 

it is the most common Illness for \\•hich children receive n1ed1cal cnrc in the United 

States and in most parts of the ,vorld. In Nigcrio, i t  accounted for 25% of patient AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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observed increase in prevalence emphasized the importance of improving our 

understanding of the epidemiology, diagnosis, nnd treatment of  this common infection. 

In on cpidemiologicnl survey of 9, 540 children ogcd up to 12 ycnrs in Saudi Arabia, 

Znkzouk 01 al.. (2002) reported on incidence of Acute Suppurotive Otitis Media of 

1.05%. The incidence ,vos found to be higher among young children up to 4-ycrus-old 

and lo,vcr in the age group 8-12 ycnrs, in addition, a significant male dominance (1.36 

nnd 0.80%), (P<0.01) was observed. 

Advances in molecular biologic techniques have proved to be useful adjunct to 

epidemiology in the understllllding of diseases. These hove led to innovative approaches 

in the diagnosis, treatment and vaccine development in OM among other diseases. 

In Nigeria, studies reported the prevalence of suppurotive olitis media to be bet\\>een 

1.01% and 21.2% (Berman, 1995; Amuso cl al., 2005). Besides the ,,•ork of Amuso et

al .. (2005) ,vhicb \\'OS community · based, most of these reports ,verc hospitnl - and 

school -based. In addition there had not been reports of prospective epidemiologic 

cohon study of risk factors and n1olecular biology of suppurativc otitis media. 

Expectedly, the kno,vledge of these issues ,viii be helpful in pll\Ming control and 

therapeutic measures in suppurativc OM. 

2.2 Cllnicul nnd dc1nogrnphic risk fnctors nssoclntcd ,,·Ith suppurntivc otilis medln 

Acute othis ntcdia occurs 01 any ngc, but primarily nfTects children be1,,·een the ages of 

six months and 1,vo yenrs. In the United State of America, 30% of nil antibiotics given 

to children are prescribed for otitis media, wtd the incidence hos been rising over the lost 

25 to 30 years (Paradise et al., 1997; Blucstone, 2004; Amusa cl al., 2005). In addition, 

it is the most common illness for which children receive medical core in the United 

States and in most parts of the ,vorld. In Nigeria, it accounted for 25% of patient AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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attcndonce at the otorhinolaryngologic clinic (Lasisi ond Aju,von. 200 I). 

Epidemiological studies hove reported various predisposing factors. The main 

clnssificntions being socioeconomic clnss, childhood infections nnd environmentnl 

factors. According to Ho,noc et al., ( 1999), acute OM ,vns found in 2/3 of the children, 

recurrent acute OM ,vns 20% and COM ,vns 9%, The risk factors identified included 

parental history of Otvl (OR• 1.83). sibling (OR = 1.62), nnd pnrentnl plus sibling (OR 

= 2.56), cro,vding (OR c 5.55), long period of exclusive breast feeding (> 4 months) 

(OR= 2.47), nnd recent acute disease (P = 0.034). Of these, pnrcntol history of OM (OR 

= 1.60; OR= 2.11, respectively) and no recoil of breost feeding (p = 0.05) ,vere found to 

be significant in children ,vith recurrent acute Otvl nnd chronic Otvl. 

In addition, chronic OM wns found significantly more often in children \.vith t,vo 

Greenlandic parents (OR= 3.07). Ethnicity in their study reflected socioeconomic class, 

suggesting that lo,v sociocconomic class ,vas a risk factor for acute OM. 

Zakz.ouk et al., (2002) reported that the prevalence of AOM ,vas higher among children 

,vhose parents ,vcre cousins compared ,vith non-relative parents (1.38 and 0.74%) (p> 

0.01 ). Poor socio-economic condition also contributed higher rate of acute Otvt 

especially those living in the Southern part ,vith inadequate heollh services. They also 

found that acute suppurotive OM ,vns significantly nssociotcd ,vith hearing impairment. 

Da Costa et al., (2004) reported that OM c11scs ,vere n,ore likely to hove been exposed 

to tobacco smoke (OR• 1.51), ,vood (OR= 1.85) and charcoal (OR= 1.50) household 

smoke, shon tern, breastfeeding (OR '" 1.47), ond to living in ovcrcro,vdcd conditions 

(OR .. 1.49). Other ,vorks hove dcmons1.mted d11y core attendance by the infant or n 

sibling, respiratory infection, supine feeding, infectious diseases (respiratory infection, 

conjunctivitis), ond other vnrioblcs mcnsuring likely exposure to pathogens ,,ere 

importnnt dctcrminnnts of AO�I onset, Incidence or duration in the first 6 to 7 months or 
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life (Stenfors et al., 1992; Lasisi et al., 2007; De Felice et al., 2008; l\.1andcl et al., 2008; 

Rovers et al., 2008; Vikrrun et al., 2008). In contrnst, there hod been other ,vorks ,vhich 

found no association bc1,veen ONI ond other variables such as breastfeeding, infant 

doycnre nttcndonce, overcro,vding and socioeconomic s1a1us (Yellon et al., 1991; Nassif 

et al., I 997; Lin et al., 1998), although overall, the ,veight of evidence suggested thot 

these socio-epidemiologie risk factors had a role in the predisposition to OM. 

2.3 Pnlhophysiology of Suppurntivc Otitis �led i n  

OM is inllommalory; the popular theory ,vas that it sumed primarily follo,ving 

eustochion tube obstruction (ETO) (Mogi et al., 1992; Derebery and Berliner, 1997; 

Vesa e/ al., 2001; Ryan et al .. 2005b). Eustachian tube obstruction is triggered by nn 

upper respiratory infection (URI) involving the nasophorynx, usually of viral origin. 

Ho,vever, allergic and other inflwnmntory conditions n,ay create a similar outcome. 

lnflammnlion in the nnsophnryn.x extends 10 the medial end of the custnchinn tube, 

creating stnsis and inflommation, ,vhich, in tum, alters pressure ,vithin the middle ear 

(Slayer Jr. 1977; Kruma, 2002; Mo.sjn et al., 2005). Stasis also permits pathogenic 

bneteria to colonize the normally sterile middle enr space by direct extension from the 

nnsophar)'OX by rcllux, aspiration, or nctivc insuffintions. The response is the 

establishment of nn acute inflnmmntory renction chnroctcrizcd by typicnl vo.sodilotntion. 

exudation, leukocyte invasion, phagocytosis, and local immunologicnl responses ,vithin 

the middle cor clefi to r,ive the clinicnl pattern of AOM (lshikn,vn e, al., I 972; Karmo, 

2002: Masjn et al., 2005). 

In o minority of otitis-prone children, the eustachion tube is pntulous ond hypotonic. In 

children ,vith neuromuscular disorders ond obnormnlitics of the first or second 11rch, the 

euslllchion tubes ore "too open" predisposing to rcllux of nasopharynr,enl contents into AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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the middle ear clefi (Sloyer Jr, 1977; Knnnn, 2002; �lnsjn et al., 2005). Viral infec1ions 

that attack and drunage mucosnl linings of respiratory tracts may predispose the 

nasopharynx, eustachian tube, and middle car clefi to bncterioJ infections. This postulate 

misht exploin the recovery of viral antigens from middle ear aspirates in children \\'ith 

acute OM, ,vhile only rarely is the actuol virus isolated. (Borenknmp, 1986; Vcsa et al., 

200 I; Ryon et al., 2005n) Positive viral culture has been reported in 42% - 70% of 

middle ear secretions (Borenkamp, 1986; Vesa et al .• 2001}. The viruses identified in 

effusions ,vere mainly upper respiratory tract viruses such as respira1ory syneytinl virus, 

rhinovirus and adenovirus nucleic acids (Borenknmp, 1986; Vesa et al., 2001; Ryan et 

al., 20050). 

tvliddle ear mucosa! damage by endotoxin sccre1ed by bocleriol invaders !coding 10 

enhanced adhesion of pathogens to mucosa! surfaces has also been impliea1ed 

(Barcnkamp, 1986; Levine, I 995; Ryon et al., 2005b). In oddi1ion, allergy ond reduced 

Th I immune responses at birth have nlso been implico1ed in increased risk for OM and 

other respiratory infections in the first year of life (Barenkamp, 1986; Vesa et al., 2001; 

Ryon et al., 2005a). 

The role of cytokines in the pathogenesis of OM include up-regulating the mucin 

mRNA expression in the middle ear epilhelium and induction of chemo-auraction of 

n1acrophages to the si1e of infections (I lendcrson, 1982; Barcnkamp, 1986; Ryon et al., 

20050}. Tumour necrosis foclor alpha (TNF a), IL-4 nnd IL-13 hove been identified in 

77-91%, 67- 97% and 92-100%, respectively, of chronic middle car effusions 

(Henderson, 1982; Bnrcnkomp, 1986; Yellon et al., 1991; Vcso et al, 2001; Ryon et al, 

20050; Ryan et al, 2005b). The concen1ro1ion of TNF a, IL-1 P have been found 10

corrclote with the conccntrotlon of cndotoxin in the purulent secretion (l lcndcrson, 

1982; Ryon et al., 2005b) while lL-8 hns been found in higher levels in more ,iscous 
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c!Tusion (Nassif, 1997; Lin er al., 1998). In addition, high levels of 1hcsc cytokines in 

MEE hove been correla1ed ,vith persistence and chronicity of OM, suggesting the 

regulation of lhcsc cytokincs as 1hc possible si1es of future 1hcropcu1ic in1ervcntions in 

OM (1 lendcrson, 1982; 13orcnknmp, 1986; Vcsn et al., 200 I ;  Rynn et of., 20050). 

Allergies hove been ossocio1cd ,vi1h OM E in 35% to 45% of coses (Borcnknmp, I 986; 

Derebcry ond Berliner, 1997;, Homoe et of., 1999). In addition, sensitivi1y to foods and 

inhnlants hos been reported in 92.3% ond I 00% respectively of pntients ,vith eustachian 

lube dysfunction (Mandel et al .. 2008; Rover et al .. 2008). tvliddle enr cITusions contain 

mediators of the allergic response, such os lgE nod cosinophil cationic protein children 

(Mogi et of., 1992; Derebery nnd Berliner, 1997, Znkzouk er al .. 2002; Vikram et al., 

2008). HO\\'ever, from the reln1ive concentmtions of the medialors in the eITusion nnd 

scrum it is yet 10 be confinncd thot they ore produced locally (Stenfors et al., 1992; 

Znkzouk et al., 2002; Lasisi et al., 2007; Vikram et al., 2008). 

2.4 lmmuoobiologic fnctors 

2.4.l lmmuooglobulios, Nutritionnl fnclors nod Cytokincs lo Suppurnti\'c OM 

111c evidence for the development of olitis n1edia supports a complex in1cruction 

bct,\'een infection, allergy and local middle ear immune response to the socio

cpidemiologic variables. Reports fron1 prc"ious \\'Ork have found immunobiologic 

markers in the middle car. 

Sloycr et al .. ( 1977) reported locnl production of lmmunoglobulins in the middle car. 

1l1cy found specific lgA antibody to measles, rubclln, polio and mun,ps cxelusi\'cly in 

middle ear fluid. 111c mean specific lgA tilers ,verc from 8-17 folds higher in middle ear 

fluid from immunized individuals thnn in the un-immunized; nnd this persisted for nt 

least 9 to I 9 months aflcr imn1uniw1ion. They concluded that specific immunologic AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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sensitization of the middle ear mucosa can be achieved by parenteral ns ,veil as oral 

routes of immunization, and specific immunologic memory exists in the middle enr 

mucosa. 

lshikn,vn et al., (1972) nnnlyzed JI middle car effusions obtained from children ,vith 

typical serous otitis mcdin for secrctory immunoglobulin. All specimens contained lgG 

ond almost oil contained lgA and lgM. JgE ,vns found in 2 nspirotes and secretory piece 

in 19. The sccrctory piece in middle eor effusions appeared lo be in1munologicnll)• 

identical ,vith thnt present in other external secretions. The lgG/lgA ratios of paired 

serum and secretions revealed considerable variations. These studies indicate thnt the 

effusion in sccrctory olitis media ,vns due ot least in part to a locally active secretory 

process ,\iith loco! immunoglobulin production. Hurst et al., (1999) demonstrated 

incrensed expression of IL-5 and major basic protein in the middle ear mucosa of 

patients ,vith olitis media ,\iith effusion. They also found extrn-cellular protein (ECP) in 

the middle ear Ouid of  atopic patients. Recent data by other ,vorkers (Mogi and Suzuki, 

1997; Tomonaga et al., 1988: Bernstein and Doyle, 1994) illustrated that the middle ear 

Ouid of otopic paticnLS ,\iith otitis mediB ,vith effusion contained more cosinophil, IL-4 

and IL-5 and mRNA-positive cells than in non-nlopic patients ,\iith otitis media ,vith 

effusion. These findings ,.,.ere suggestive of o role of allergic inOnmmation in the 

development of  otitis media ,vith effusion. 

In an animal model, Oemstcin ond Doyle, (1994) found that specific mediators of 

inOommotion ,vere released by mucosa! most cells in the nnsal rnucosn following the 

interaction of antigen ond specific lgE antibody. These mediators incrcnscd vosc\1lt1r 

permeability, mucosa! blood Oo,v, and, rnost importnnl, n1ucus production. In addition, 

accessory cell types were recruited by colony-s1in1ulaling factors that in tum pro, idcd 

on outocrinc-poshive feedback for the inOux of further inOnmmntory cells. TI1e 
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euslllchio.n tube ,vns then effectively obstructed by both intrinsic venous engorgement 

o.nd extrinsic n,ucus plugs, isolnting the middle enr spnce from the nmbicnt environment.

The net result \\'OS the increased exchange of nitrogen into the middle cnr mucosn from 

the middle enr cnvity. This led to the development of n significant middle car under

pressure that disrupted tight junctions; hence tmnsudntion of fluids into the middle cnr 

space. The prolonged obstruction of the custnchinn tube ,vith mucus ,vould cause middle 

car inflammntion, n,ucosnl mclllplnsin, ond incrensed glnndulnr nctivities, all of ,vhich 

,vere hallmarks of chronic otitis medin ,vith effusion. 

S:unuel et al., (2008) have reported that [L. \ p and TNF-a uprcgulatc mucin secretion 

from human rniddlc car effusion in n dose· and time-dependnnt mnnner nnd these effects 

could be inhibited by cytokine blockade. Kerschner et al., (2004) and Diamond er al., 

(2000) described mucins as high-molecular-,veight glycoprotcins ,vith n vnriety of 

functions in the middle ear space including protecting the underlying mucosa and 

nssisting ,vith mucocilinry elenrance. The mucins in middle ear effusion ore the 

components that ore responsible for determining the viscosity of the effusion (Somuel et 

al., 2008; Kerschner er al., 2004; Diamond et al., 2000). In patients ,vith OME mucins 

are not removed from the middle eor spnce and contribute to hearing loss and other 

potential developmental dcloys. In addition, mueins internet ,vith middle ear pathogens 

to limit their adherence ond invasion of the n,iddle enr mucosa; necessary steps in the 

development of ncute otitis mcdio (Snmucl ct al., 2008; Kerschner er al.,. 2004; 

Diamond et al., 2000). In addition, different humnn muclns of various si1es have been 

identified; most of "'hich ore expressed in middle car effusion (Kerschner ct al., 200.i). 

I lowcver, 1hc process of defining the specific functions of each of these mucin products 

in the middle ear is still ongoing. 
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The clinical implicntion of Lbese functions of cytokines suggests that cytokine inhibitors 

could mitigate the undesired effects of these innnn1ma1ory cytokines, such as increased 

mucin secretion. Snmucl at al., (2008) have demons1m1ed thnt interleukin-I rcecplor 

nn1ngonis1 (!�Ira) nnd a111i-TNF antibody (TNF ob) signilicnntly inhibited TNF-a nnd 

IL· IP stimulated mucin secretion. TNF-a and IL·IP blockade has been used in animal 

models 10 reduce shock and rnortolity in sepsis, reduce the innommolory response in 

nrlhritis, reduce n1ortality and inOammntion in poncreatitis and reduce the inOomrnotory 

response in inflammntory bO\llel disease (\Vaknbayash, I 991; O'Riordan er al .. 1996). 

Samuel et al., (2008) hnve also sho,vn in their loborolory, using o chinchilla model, that 

cytokine inhibition could effect a more ropid and complete resolution from Haemophif11s 

influcnzac induced olitis media compared ,vith antibiotic 1rea1men1 alone. More 

rec�nlly, cytokine inhibition has also been used clinically lo successfully manage 

rheumatoid arthritis and inflw11malory bo,vcl disease. (First, 2004; Trnvassos et al., 

2005). 

The integrity of the middle ear epithelium and secretion of adequate normo.1 mucus are 

also factors that help in strengthening the middle ear immune system (Bernstein and 

Doyle, 1994; Zhao and Ross, 1995; Scmba et al .. 2000). The nutritional factors mainly 

the vitamins A, C, ond E collectively kno,vn as the Mlicnncer vitamins and trace 

minerals like Zinc (Zn) end Selenium (Se) arc useful for these functions. Research have 

sho,vn 1h01 these nutrients help in the mnturotion of the helper T-cells ond rue valuable 

in lighting otitis media, colds, nu, among others. (Mogi and Suzuki, 1997; Scn1bo er al, 

2000). 

Vitomin A ploys major role in gro,V1h, developn1ent, vision and prevention of o:<idn1ive 

tissue damage (Beisel, 1982; Demstcin and Doyle, I 994; Zhao and Ross, 1995; Scmbo 
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et al., 2000; Snndau et al., 2002). Ln investigating therapeutic role of rclinol on healing 

of middle cnr mucosa in experin1entnl acute OM, Aladag et al., (2007) found that 

epithelial integrity ,vos significantly belier in the group receiving vitamin A compared 10

control group (p < 0.0 I). In addition, serum nitric oxide (NO) and malondioldehydc 

(t-.1DA) levels decreased in the group receiving both nntibiotic and vitamin A, ,vhile the 

serum SOD and GSI I octivity ,vcrc found 10 be increased. All of the s1n1is1icol 

differences ,vcrc significant hence they concluded that pretrentmenl ,vith vitamin A 

increased antioxidant enzyme activities and reduced the formation of NO and MDA. 

t-,tonning e1 al., (1992) studied acute ONI in vitamin A deficient pigs oner observing an 

association bet,vccn vitnmin A deficiency and otitis media among children in 

Micronesia. In the experimental group, they found that 77% of tcn,porol bones sho,ved 

middle ear pathology. These eo1npriscd of subepithclinl cdema (27%) and frank 01i1is 

media (50%) ,vhilc none of the 15 controls demonstrated middle ear abnormalities. 

Similarly, Cho le, ( 1979) found in vitnmin A deficient adult and juvenile albino rots, 

extensive focal squamous mctaplnsia of the middle ear and eustachian tube mucosa 

compared ,vith the control group. Kera1iniza1ion of large areas of normally columnar, 

ciliated epithelium \\'llS observed \\oithoul frank kcrotoma formation. Jn over half of most

vi1an1in A-deficient animals, acute otitis medio ,vilh effusion ,vas found. They 

hypothesized that vitamin A deficiency disrupted the n,ucocillinry clcnring mechnnism 

in the middle car and custachian tube, which led 10 effusion and 01i1is media. 

Yilmaz c1 al., (2004) rcponcd that the blood levels of antioxidants and oxidruits before 

ond oner the mastoid surgery for otitis media ,,-ere significantly different "hen 

compnrcd ,vith the control group er< 0.05). In the operated group, the blood antioxidant 

levels increased ond oxidant levels decreased signilicnntly oner the operation (P < 0.05). 
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Ho,vevcr, the levels of\er the operation never renched those of the control group. llence 

they concluded thnt oxidnnts nnd nntioxidnnts ployed o significnnt role in the 

pathogenesis of otitis media ,vith effusion in children. Similarly, Ccmck et al .. (2005) 

found statistically significant difference in the sen1m levels of beto-cnrotcnc. rctinol, 

Vitamin E, Vitomin C, and ,vhole blood malondioldchydc (MDA) nnd GSH levels 

bet,vcen the ncute OM, ocute tonsillitis (AT) nnd control subjects groups (P<0.05). All 

of the ontioxidWlt vitamins such os beta-carotene, rctinol, Vitnmin E. ond Vitomin C 

levels ,vcrc observed to be significnntly decreased in the both patient groups thon in the 

healthy control subjects. Experiments in vitro and animal studies suggested 1h01 

retinoids ,vere ilnportanl regulators of monocytic differentiation and functions 

(Hashimoto et al .• 1998; Motomurn et al., 200 I; Cemek et al., 2005). TI1e retinoids ,vcrc 

reported to promote cellulnr differentiation nnd influence the secretion of key cytokincs 

produced by 1nacrophnges, including 1umor necrosis factor (TNF-a), IL-18, IL-6 and IL-

12 (Nlntikainen et al .• 1991; Brook er al., 2005). 

Similarly, Zinc is n crucial micronulrienl as it i.nnucnccs vnrious aspects of the immune 

system starting ,vith its effects on the epithelial lining, modulation of the host resistance 

to several pathogens and various con1poncnts of innote and acquired immunity 

(Motikainen er al., 1991: Brook er al., 2005), In addition, severe bncterial illnesses also 

lead 10 zinc redistribution (Bondestom er al., 1985; \Volker, 200-4). There ,vns some 

evidence that children who experienced recurrent otilis media had IO\\'er zinc levels (p < 

0.001) than healthy controls (Prosod, 1971; Bondestnm et al., 1985: \\lnlkcr, 200"). In 

addition, Oncrci er al., (1997) found thot the mcon scrum level of2n in the 37 poticnls 

\\1lh AOM and tonsillitis ,vos significantly lo,ver thon in n control group of 28 oge and 

sex motched children. HO\\'Cvcr, ,vhcthcr this ohcmtion in the tmcc clement status 

caused or fostered recurrent and chronic tonsillitis ,vns not clear It ,vos thought 1h111 i f  
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



zinc supplementation wns nble to help prevent and cure respiratory and dinrrheal 

diseases, it might bnve n similar protective value against otitis media. Ho,vever, there 

ore currently no studies relating zinc supplementation to otitis medin or hearing loss. 

This study seeks to find the role of serum zinc in relationship to the development of 

suppurative OM in Nigerian children. 

2.5 Allergy nnd Otilis l'vtctlln 

In eontrost to the other immunoglobulins \vhich nre protective, IgE - mediated 

hypersensitivity promote stasis at the nnsopharyngeal end of the eustachian tube and 

subsequent formation of middle car effusion (tvlotomura et al .. 200 I; Ccmck et al.,

2005). The allergic aetiology of Olvl has received auention \vith numerous reports of 

high frequencies of allergy in patients \vilh otitis media \vith effusion and clinical 

resolution of OM to anti-allergy therapies (Hashimoto et al., 1998; tvlotomurn et al.,

2001; Sobol ct al., 2002; Yilmaz ct al., 2004; Cemek ct al., 2005). Alles et al., (2001) 

reported a 25% and 89% prevalence of allergy respectively in otitis n,edia patients. Jn 

addition, they reported positive skin tests to the common inhalant aeroallergens in 57% 

and an elevated serum lgE in 28% of children ,vith OM. Hurst et al., (1999) concluded 

that Type I allergy involving a Th-2-type cytokine and cellular profile may be a 

contributing factor in the persistence ofOME in atopic children. 

Mogi nnd Suzuki, (1997), \Vatonabc et al., (1991) and Chantzi ct al., (2006) sho\vcd that 

the pressure - regulating and clearonce functions of the eustnchinn tube \Vere

compro1niscd by middle car histamine. They found 1h01 most cells \\'Crc distributed in 

the tubotyn1panum responding to continuous stimuli to the cavity. In addition, type I 

allergic reactions of upper respiratory tracts \Vere found to be fnetors indicative of a 

chronic stole of disense. Sobol et al., (2002) studied innornmntory cells ond cytokincs in AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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Biopic children \\1th O�IE nnd concluded thol the predominnnce of eosioophil, T 

l)mphocy1cs. nnd Th-2 mediolors in 1he middle-car effusions of 01opic children provides

evidence thot oiler&> might ploy o role in the pothogcnesis of OME. They concluded lh:lt 

the role of type I ollergy in 0� I \\'US po1cn1iotion of chronic stote of dise:ise rather thnn o 

cousc. 
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TNF-Alpho 

l 
Activate Phospholipnse C 

1 
Hydrolysis of phosphotid)•lcholine 

l 
Phosphoeholine + Diacyglyeerol 

1 
Activate protein Kinnse C 

l 
Activate and induces Nitric oxide synlhetnsc 

l 
Nitric Oxide 

l 
Activate Gunny( Cyclnse 

l 
GTP 

l 
eGMP 

l 
Activate cGMP dependant protein Kinase 

1 
Phosphorylation of serine residues on target 

proteins 

l 
Up regulation of mucin genes 

Figure 2.1. (\-1 ucln production in 01\1 (llynnct nl., 2005n; Rynn cl nl., 200S b) 

Figure 2.1 explains the cnsCllde of events lending to production of n1ucus in otitis media. 

It can be speculated from that immunobiologic markers thot up•regulotcs mucus 

production like retinol and TI1· I cytokincs such as TNF alpha and ganuno interferon 

mny enhance development and potcntintion of 0�1. AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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2.6 Nconntnl ln1n1unobiology nnd Otitis �lcdin 

Infancy is n time of rapid immunologic development, and these immunobiologic 

responses could influence the clinical expression of respiratory viral infections. The 

immunobiologic state of the infonts in neonotal life is n function of the genetic ond 

acquired inheritance from the n1other (Bondestnm e1 al .. 1985). Motcmnl transport of  

immunoglobulins ond other biological factors to the foetus mainly occurs afler 32 ,vccks 

gestation ond endogenous synthesis does not begin until several n1onths of\cr birth 

(Bondcstom e1 al., 1985; Jonsson e1 al., 2005; Chant:ti e1 al .• 2006). Hence cord blood 

levels of these factors are importont in determining the immune response in early 

neonatol life. TI1coretically infectious morbidity and mortality could be reduced by the 

administration of intravenous immunoglobulin. (Bondestam e1 al .. 1985). 

In infancy, rFN -1 played critical role in stimulating macrophages to kill phngocytosed 

microbes through induction of nitric oxide, and enhanced antigen presentation ns "·cll ns 

antiviral effects of CDS T cells nnd natural killer cells (Bondestom e, al., I 985; Jonsson 

e1 al., 2005). This helped in limiting ihe severity of respiratory illnesses. This hypothesis 

,vns supported by cnse reports of children ,vith deficiencies of IFN-1 production or 

receptors that experienced more severe clinical manifestations during viral infections 

(Jonsson el al .. 2005). Alternatively, reduced IFN-l responses might also represent o 

nonspecific marker of on immature immune response that did not have odequote 

antiviral activity. 

Administration of introvcnous imn1unoglobulin provides lgG 1h01 can bind to cell 

surface receptors, provide opsonic activity, octlvotc complement, promote ontibody 

dependent cytotoxicity, and improve ncu1.rophilie chcmo luminescence. (Bondcstnm e1

al .• I 985; Jonsson cl al., 2005; Chnntzi e1 ol, 2006) 
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J6nsson et al., (2005) evaluated in o longitudinol community-bnscd cohort study, the 

nssocintion bcl\vccn maturation of immunoglobulins and mannan-binding lectin (MBL) 

responses and disease mnnifestotions in the first 4 years of life. They found that 

sustained lo,v levels of lgA proved the strongest single indicator of susceptibility to 

recurrent otitis media and respiratory tract infections; ond this condition \\'OS also 

associated ,vith lo,v production of lgG subclasses. Lo,v levels of lgA ,vithin the normol 

range might reveal disease susceptibility not detected by conventional criteria. Slo,v 

mnturntion of irnmunoglobulin appeared to be the main factor of susceptibility during 

childhood, but a strong corollary role for MBL is indicated by the high levels produced 

during childhood and the precipitation of disease in children \\rith lo,v levels of MDL 

and immunoglobulin. 

lshizakn �t al., (1994) measured the scrum immunoglobulin levels and naturally 

occurring antibody tilers ogoinst Streptococcus pne11mo11iae in seven children nged 1-

1.9 years ,vith recurrent pneumococcol acute otitis medin. The mcnn antibody levels of 

anti-pneumoc-0ec:il lgG1 and onti·pneumococcal lgG2 ,vere signilicantly 10,ver in 

patients ,vhcn compnred to those of healthy controls and children ,vho hod less frequent 

episodes of acute otitis media. Pollo\\ing trcntmcnt ,vith intravenous immunoglobulin 

for 6 months, onti•pneumococclll lgG, and lgG2 nntibody levels increased Md the 

number of episodes of AOM decrenscd in oil patients. These results suggested that 

deh1yed moturntion of onti-pneumococcol antibody production caused recurrent acute 

otit1s media and this condition \YllS corrected by intrnvcnous in,munoglobulin therapy 

Soltlln and Jenkins, ( 198)) found thnt cord blood 2inc conccntmtions in congcnitoll) 

abnormal babies ,vere lo,,·er than in the control babies 1 lcnce they concluded thnt lo"· 

plasma zinc m11y be 11n associated fnctor in the aetiology of feta! obnormnhl)' 
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Nnsrat et al .• ( 1992) reponed lo\v levels of plnsmo z.inc concenlr1ltion in I O fctuses \vith 

symmetric-al gro\,1h retnrdotion, but the levels \Vere not significantly dilTerent from that 

in the normal control foetuses. Ho\vcver, they concluded that in fetuses \Vith 

symmetrical intrauterine gro\\'lh retardntion, IO\V plosmo zinc \VOS probably a parollcl 

phenomenon and not necessarily on oetiologicnl fnctor. Zinc deficiency during foetal 

development \VOS docun,ented to cause intro-uterine gro\,1h retardation and also 

imp:tired posuuta.l immune functions making these babies more susceptible to severe 

infections (Bondestnm et al .• 1985; \Votnnabe, I 991; lvlogi nnd Suzuki, 1997: Chantzi, 

2006). 

Rahman et al, (1996) examined the clTect of vitomin A supplementation on cell

mcdhted immunity nmong infants younger than 6 months in Bangladesh. Their results 

sho\\'Cd cell-mediated immunity responses ,vcre improved nmong infants \\ith adequate 

scrum minol concentrations (>0.7 µmoVL) after supplementation, but there \\'llS no 

improvement among children \Vith lo,v serum retinol levels after supplemcnuition 

Similarly, results from the trial in Indonesia sbo,ved a significont reduction in mortality 

mes only in infonts with normal birth ,vcight and ,vho \\'Cre not malnourished. (\Vest,

1995). Vi1amin A deficiency deemiscd the amount of scerctory onubody 1n mucosa) 

secretions (Beisel, 1982, Bies;slski tt al 1996) There ,,,u evidence 1nd1cating thlt slg;\ 

10 pneumoc:oceal �psular pol)s:iccharidc, which interferes ,, llh the adherence of 

pncwnococci to mucow epithelial cells., oppcllrl 1n the sterctions of infants a, c:i.rly M 6 

months of age. (Sovtri, 1999). 

Jn sWMW)', the ove,-.11 findings In rid; fac1ors and role of immuno-bioloriic factors 1n 

de\elopmcnt of O�l suggest the need for fun.her research into the role of these 

bionwkm in the COUJ1C of suwunuhe outis media 
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3.1 Study design 

CHAPTER3 

l\lIETHODOLOGY 

This ,vas n prospective study of 1hc socio-cpidcrniologicnl risk fnctors nnd the 

immunobiology of early otitis mcdin. The design ,vns in 2 pans: The firsl involved n 

prospective qucstionnnire stud)' of the risk factors associated ,vith early otilis medio. 

The second ,vns a longitudinal cohort study of the immunobiological mnrkers in the fetnl 

cord blood associated ,vith development of OM in first year of life nnd the role of these 

markers in the outcome of OM. 

3.2 Study sites 

The study took pince in the University College Hospital, lbadan and Bilal Mcdicnl 

Mission, Agodi, Ibadan, in Oyo State, Nigeria. The obstetrics facilities of the University 

College Hospitnl arc spcciolized centres ,vith nn estimated average delivery of 100 per 

month. \Vhile Bilal Mission is n primary care ccnter 1nanagcd by a retired trained nurse 

and supervised by a gcncrnl practitioner. The service is mainly maternity ,vith on 

estimated overage of 60 deliveries per month. The patient distribution in the University 

College Hospital is mainly high social clnss compared to Bilol Mission ,vhich is mainly 

to,v socio! closs. The University College Hospital lbadan is located on lotitude 7 .4069N 

ond longitude 3.9024B; ,vhilc Bilal Mission, Agodi, lbndon is tented on latitude 7.4064N 

and longitude 3.8992E. 

3.3 Study durnllon 

24 months from Morch 2007 to February 2009. 
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3.4 Snmplc size 

This \VOS done using nn online module 73 

San,,le Size CalcWtlon for logistic Regrenlon "'11h Eiposure l,lea,uremenl EtTor 

Cc,n-�bo�·,.tnM..i-t.-o•0$ 000,,_.IOrC-at • 15 
Pr......-co .. 11no-•-O C<rTllolaibo-•-•.-.1<...,•••0 

P-•01 �i.,ctM•005 

• 

• 

• 

• 

• 

.. . 

10 18 

·-
• 

20 

--
·-

,, ,. 

.Alte=tNe odd, ratio for one SO Increase In tX!)Owre

£1111,ryOldt-no,...._ orw FlltO oc,,- n""""*' tn01

Figure 3.1. An onlinc module sbo,ving lhc cstim:lllon of the snn1plc size for the 

recruilrncnt of sul>jccls for Acute Suppurotivc olitis n1cd.in. 

h11p://biostat.hi1chcock.org/Mensuremen1Error/Anolytics/SnmpleSizeCnlcula1ionforLogi 

sticRegression.osp 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



Computerized model ror calculating sample size or cohort study by using varying 

standard deviation and ossumptions ror other elements in the ronnulnr sho,vn under the 

title. 

The upper curve is ror questionnaire studies ,,ith high margin or error ,vhile the lo\\·cr 

curve is ror lnbomtory studies ,vith lower mnrgin or error, so this study used the lo,ver 

curve. The estimated sample size ,vns 245 mothers/neonates; ho,,·evcr, 5%(22) subjects 

,verc added making 267) subjects ,vcrc recruited to compensate ror loss to rollo,v up. 

3.5 Pnrticipnnts recruiln1cnt 

The participants' recruitment took place in 4 phases according to the objectives or the 

study ,vith one pho.sc linking to the other. The first pho.se ,,,us the study of the 

epidemiologic risk fnctors associated ,vith development or suppurotive otitis media in 

children. This \\'11S embarked upon in order to provide guidance on the likely 

immunobiologic markers to be investigated. This ,vos follo,vcd by recruitment of 

pregnant mothers in the third trimester of pregnancy, ,vithdm,val of feta! blood and 

follo,v -up of the neonates for one year for the detection of early suppurotivc otitis 

media. Finnlly, children ,vith acute suppumtive otitis media ,,-ere follo,ved up to 

dctennine those subjects ,vho had persistence of disease for more than 3 months 

(Chronic suppurative otitis media) and the scrum markers ,vere detennined. The 

recruitment ,vos as rollo,vs: 

3.5.1 Stutly of the cpldcn1iologic risk factors of early on cl otitls rnctlin 

A survey or the risk factors in childrcn \\•ilh chronic recurrent suppurative otitis n1edia 

presenting to the hospital ,vas carried out. for the purpose of this study, the definition of 

early onset otitis media \\'US based on the history of ear discharge ,vithin the first year or 

life nnd CSOM as chronic perforation ,vith inOamn1ntion of the middle ear persisting for 
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more thnn 3 months (Lasisi et al., 2007). The study took place in 2 hospilols in lbadan: 

University College Hospilol nnd Bilal Medical Mission. All these health facilities ,vere 

located in sub-urban arcns of the country. The study started follo"•ing ethical approval 

(see Appendix I) by the lnstiru1ion Revie,v Board of  the University of 

lbadnn/University College Hospital, lbndnn; consent ,vas 1aken from 1he paren1s and lhc 

qucslionnaires ,vcre administered 10 1he paren1s orally. Tl1e children \\'Crc examined for 

presence of the disease and the risk fac1ors. The information sought in the queslionnairc 

included biodnta, age 01 first episode of enr suppum1ion, number of episodes in 18 

months, 1he nun1ber of people in the household, exposure 10 indoor cooking, allergy and 

socioeconomie status of the parents. The examination of the children emphasized on the 

nutritional status, presence of upper respiratory tract infec1ion, mnlnutrition, adenoid and 

3llergy. 

All the subjects hod nnsol smenr cytology for cosinophillin "·hilc plain rodiogrnph of the 

postnnsal sp3ce ,vas done in the subjects ,vith snoring to confirm adenoid hypertrophy. 

Conversation nnd tuning fork methods ,vcrc used 10 assess hearing. For tJ1ose "�th poor 

response 10 tuning fork, pure tone oudiome1ry \\'US done using a computer audiometer 

(BA 20 Knmplcx) in a sound-proof (acoustic) booth in tJ1c otorhinolnryngology 

outpatient clinics (calibration ISO/DP 389-1983). Henring ,vns tested at the frequencies 

250-8000 Hz for each enr separately. 

The controls ,vcre I 00; made up of I 5 children of hospital \\•orkcrs, 20 children of 

portnts visiting the hospitals and 65 from school children, all of \\hom volunteered that 

there had been no episodes of otitis media (Otvl) in the past and audiometry \\11S done. 

The socioeconomic class ,vns defined as high (I ond II), middle (Ill) and lo,v (IV nnd V) 

b:1Sed on occupotion, income comjng nnd education of the parents (Office of popula1ion 

censuses and survey, (1970); Lasisi c/ al., 2007). 
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3.5.2 The role of nconntnl immunobiology in the de,•clopmcnt of cnrly 
suppurntivc otitis mcdin 

For this study, consecutive eligible nnd consenting pregnant mothers in the Inst Lrimester 

or pregnancy ,vere counseled and recruited over n 6 month period. The pnrticipnnts ,vere 

nonnal pregnant ,vomcn ,vho had antenatal care, lobour nnd nonnal delivery 01 the 

University College llospitol nnd the Bilal �lission Hospitol lbndnn. The inclusion 

criterion ,vns nonnal pregnant mothers os  adjudged by the obstetrician ,vhilc the 

exclusion criteria included pregnant mothers ,vith hypertension, diabetes, malnutrition, 

systemic disease, au1oi1nmune, infectious, or inflammatory diseases. 

Using oral intcrvie,v and confinnation in the hospital record chart, the detail of the 

tetanus vaccination, fever, and antenatal core in pregnancy \\'CCC documented. The 

gestational age ,vas calculated ,vith tl1e Nacgele's rule, using the to,ver limit The 

mothers ,vcre follo,ved up to the labour and delivery. At delivery, the biodata of the 

neonate ,vere noted such as Apgar score, ,vcight and the cord blood \\'IIS taken ,vithin 24 

hours of delivery (profonna, see Appendix 2 nnd 3). This study had ethical approval 

from the University oflbadan Ethical committee (sec Appendix 4)

3.5.3 Study of the role of in1munobiologic mnrkers on the outcon1c of otitis n1cdia 

The neonates who developed otitis n1edia above ,vcrc olso added to other children ,vith 

otitis media recruited. These children ,vere recruited from the General Out-patient 

department and the Otorhinolnryngology outpatient Clinic of the University College 

Hospital, and the Bilal Medical Mission, lbodnn. The inclusion criteria ,vere children 

under tllc age of 12 years ,vith acute mucoid and purulent otitis media using the 

reference of 3 months os cut off for acute OM (Blucstone cl al 2002, Losisi cl al 2007). 

Informed consent ,vas obtoined from the parents ond recruitment commenced. The 

subjects had history token, and examination of the cnr. nose and throat "'ith a hand held 
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otoscopc and Shirom lamp and head mirror. They \Vere differentiated into POM if the 

otorrhoca is pus and MOM if it is mucoid. Aficr diagnosis. the patients \\'ere offered 

suction car toileting. topical ,vick dressing. and nasal decongestants for 2 - 4 ,vccks. 

0ml nn1ibio1ics for I ,vcck ,verc added to the treatment if otorrhoco persisted afier 4 

"'eeks of topical dressing. All the patients ,vcrc follo,ved up for 12 months. The criteria 

for resolution of OM nnd commencement of  healing of tympnnic membrane ,vere token 

as the cessation of otorrhoea and otoscopic finding of neo - men1brane fom1otion 

closing up the tympanic membrane perforation. 

The control subjects, ,vho ,vere comparable 10 subjects in age and sex, ,vere randomly 

selected using convenient sampling from nmong healthy children visiting the hospitals, 

children of hospital ,vorkers nnd school children. Blood ,vas to.ken for immunoglobulin, 

retinol and zinc estin101ion. 

3.5.4. Study or the role of Allergy in the devclopn1cnt of suppurntive otilis media 

The profound signiliconcc of allergy os nn cpidcmiologic risk for chronic suppurative 

01i1is media informed the need for further study role of specific allergy ond scrun1 lgE in 

the outcome of suppurativc otitis media. In doing this, history of allergy ,vns enquired 

by asking questions on hypersensitivity to house dust, feother, gross, pollens and smoke 

from fire. 

Each of the patients ,vith history of allergy hod nasal smear cytology for eosinophil to 

further confirm nnsnl allergy ond skin sensitivity test. The control subjects comprised of 

children ,vho never hod o history of enr discharge. ll1cse control subjects \\'ere selected 

among children from prucnts (on visit to the hospital), children of hospital workers nnd 

school children. 
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3.6 Collection and Storage of Cord Blood Sample 

Within the 24 hours of delivery, the fetol ,veight nnd gestational oge ,vere recorded and 

cord blood snmples of the neonates ,vere taken from the umbilical vein using n 21 G 

needle nnd S ml syringe, nnd introduced into a non - hcpnrinizcd boule. This \VOS

centrifuged nt !SOO x g for 10 minutes. After clot extraction, the scrum ,vns separated 

nnd stored nt -80•C.

3.7 Follo,v u p  or Neonates 

These neonates ,vere follo,ved up monthly for 01 lenst 12 months. They ,vere seen in the 

outp,uicnt clinic and the mobile telephone ,vas nlso used to monitor some of then\ in 

order to reduce the cbnncc of missed coses. All these infnnlS received \'itnmins, minerals 

supplementotion during the follo,v up period. 

Coses ,vcrc defined ns those ,vho developed otorrhoco (ESOM) ,vhilc the controls 

subjects ,,·ere those ,vithout otorrhoen ,vithin the study period. Middle Enr Secretion 

(MES) ,vcrc aspirated from the cases ,,�th ESOM nnd stored nt -so·c. In addition. s,vob 

\\'3.5 nlso taken for the bocteriol isolotes, this ,vns tmnsponed 10 the laboratory 

immediately. 

The subjects ,vith otitis medin ,vere trented ,vith systemic nnd topical antibiotics; ntlSOI 

decongestants and car dressing. They ,verc followed up every "·eek to dc1cm1inc the 

healing of ONI ,vhich ,vns defined in this study ns the ccssntion of otorrhoea. 

Aller trcntmcnt, the AON! groups ,vcrc rc-cvoluotcd 3 months nfler onset of secretion 

(duration cut-off for COM). Those 1vi1h persistent secretion had o repeal pippeting of 

NIES for dcterrninntion of the cytokinc ond imn1unoglobulins levels. The l\\'O groups 

were follo,ved up every month for I )'Cnr. 
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Follow-up involved brief history regarding URI, allergy and ONI ond full physical 

exnmination of the eor, nose nnd throat nnd the nutritional status of the subjects \\'tlS

assessed. 

TI1is part of the study started on the February 2007 and ended on the December, 2008. 

3.8 Blood and Middle Ear Secretion (MES) collection procedure 

The blood san1plcs of the subjects ,vith otitis media ,vere collected through a 

venepuncture in a medium vein in the nrm (bracbiol vein) using a 21/220 needle after 

sterile s,vabbing (The use of a 21/220 needle ,viii reduce pain to barest minimum). 

TI1e MES ,vere pipette into n sterile centrifuge bottle by n non-touch technique. 

Immediately after collection, the I\\O samples (l\1ES and blood) ,vcre transported in ,vet 

ice ot. I O•C from the Clinic and serum \\'llS extracted from the blood by centrifuging at 

1 SOOxg for I Ominutes and the use of a Postcur pipette. TI1e samples ,vere then stored at. 

80°C. The samples ,vere used for quantitative analysis of eytokines and immunoglobulin 

classes. 

Enzyme-linked assay techniques \\-Cre en1ployed for the quantitative cstin1ation of the 

interferon-T (IFN-1'), lgE in the MES and scrum of subjects. Normal controls ,vere 

selected ornong (i) lhosc ,vithout otitis media for scrum qullntitotive estimation of the 

same factors. 

The serum levels of these cytokincs, immunoglobulins and nutritional factors (rc:tinol 

and zinc) ,verc compared between controls ond subjects. 

3.9 Culture or Dnctcrinl lsolntc

This \\'llS done according to slllndord techniques as reported by 1\ko,Nai et al. (2002) 

and Oni et al., (2002). TI1e s,wb of the MES '"ere inoculated onto a sheep blood agar 

and incubated aerobically at 37°C for 18-24 hours. Ornm staining ,vus done using 
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standard Gram staining technique. Aficr I 8-24 hours, visual cxnminntion \\'tlS done for 

bacterial gro,vth. In cases ,vhere there ,vere gro\\1hs, discrete colonies ,vcrc selected for 

morphology and then biochemical tests ,vere carried out to identify the different species 

and the sensitivity testing of these samples ,vas aJsocarricd out. 

3.10 Qunntitntivc l\lensuremcnts ofCytokine nnd lmmunoglobulin Cl!,sse.s 

The quantitative estimate of the cytokincs and specific immunoglobulins \\'ere 

determined using the ELISA technique as described by the manufacturer \vhile total 

in,munoglobulin classes ,vere determined using the single diffusion 

3.1 I Qunntitntion of ln1n1unoi;lobulins Classes 

lmmunoglobulin classes A, G and �I ,vns quantified by the single radio! 

iinmunodiITusion method. A 3% noble agar '''llS prepared in phosphate buffered saline 

(PBS, pH 7.2) contoining 0.2% sodium ozidc. One millilitcr of each antiserum (anti

human imrnunoglobulin class) \\'OS mixed ,vith 7ml of PBS. Eight millilitcrs of the 3% 

noble agar ,vns thoroughly mixed \\'ith the diluted antiserum. 11,e mixture \\1lS carefully 

poured on a glass plate placed on a lcvclcr avoiding the formation of air bubbles. The 

agar-antiserum 1nix1ure ''11S allo,ved to set and ,veils of 3 mm in diameter ,vere mode in 

the agar \\ilh a circular metal punch. The punched agar ,vas carefully removed from the 

plate ,vith the smooth edge of pipette nuached to n vacuum pump. Several dilutions 

(25%, 50%, and I 00%) of the stwtdard scrum ,vcre prcp:ircd in POS. Using n 5ml 

micro-dispenser, the scra middle e.ar effusion and standards ,vere applied to the punched 

,vells. The plate for lgG estimation ,vos put into a humid chamber nnd incubated for four 

hours ,vhile those of lgtvl ,vere incubated for 18 hours. The diameter of the precipitation 

ring was n1cnsurcd along l\\'O perpendicular diagonals to the neorest 0.1 mm using eye 

precision vic,ver. The stondnrd curves for the various classes of immunoglobulins '"ere 
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plotted on n semi-log graph paper and the concentrations of the test and control samples 

,vere read off the stnndnrd curve. 

3.12. Qunntitntion ofln1munoglobulin E 

The totol lmmunoglobulin E ,vns quantified by the enzyme linked immunosorbent assay 

method (Hurst er al .. 1999b; Sobol et al., 2002). This ,vns done ,vith a mixture of 3% 

noble agar prepared in phosphate buffered saline (PBS, pH 7.2) and I millilitcr of each 

antiserum (anti-human immunoglobulin class). Several dilutions (25%, 50%, ond I 00%) 

of the stnndnrd serum ,vere prepared in PBS. Using a 5ml nlicro-dispenser the sern, 

middle ear effusions and standards ,vcre applied to the punched ,veils and the plate for 

lg E cstin1ation ,vns put into a humid chamber nnd incubated for 18 hours. The assays 

,vere validated and diarneters or the precipitation rings \\ere measured to the nearest 

0.1 mm using eye precision vic,vcr. Standard curve for the lgE \\'11S plotted on n semi-log 

graph p:iper and the concentrations of the test and control samples ,vcrc rend off the 

standard curve. 

3.13 Skin Scnsith•lty Test 

Skin sensitivity prick test ,vns carried out an1ong the follo,ving allergens: house dust, 

house dust mite, mould, cockroach and poultry feather. The forcnrm of the subjects 

,verc marked out for allergen application, then sterilized ,vith spirit s,vob nnd allO\\'td to 

dry. Positive and negative controls ollcrgens at room temperature \\'ere pierced into the 

epidennis using n special l:incet. The diameters of the ,vhe:il and nare reaction \\'Crc 

n1ensured ,vith n meter rule nflcr 20 minutes. The response ,vns defined as positive '"hen 

the diameter \\'OS more than 3 millimeter. 

The dian,ctcrs ,vcre recorded for each allergen ond ,vcre compared ,,ith the controls to 

grade the severity of the response. 
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3. 14 Quontitotion or Scrun, rctinol 

Snmple extraction and determination for rctinol ,vos done by mensuring 0.125µ L of 

serum ond diluting up to SOOµL volume ,vith ultra pure ,vater. An antioxidant (I Og/dL 

Ascorbic acid) ,vns added. The mixture ,vns shaken for 15 ,ninutes, follo,ved by 5 

minutes of sonicntion. Tri ton ,vns added as detergent and nn internal stnndord (400µL of 

ncetonitrilc) ,vns added and mixed properly. To this mixture, ,vns added 400µL of n

hexonc, the moisture ,vns shaken for 5 minutes ond centrifuged for 2 minutes at 8000 

revolution per minute. The supematnnt ,vns collected and retinol dctem1inntion ,vas 

done using the high performance liquid chron1otography (IIPLC) method (Cmfi et al., 

2000). 

3.15 Assay of 1 nterfcron G11n1n1.1 Assay (lFN-1) 

The \\'osh buffer, substrate solution, IFN-'1 standnrd and the calibrator diluents ,,•ere 

reconstituted as specified. Into each ,veil, I OOµL of assay dilucnts ,vo.s added; this ,vns 

follo,vcd by addition of l OOµL of the stnnd!U'd, sample ond control nod then incubated 

for 2 hours nt room temperature. Tho aspirate \\'llS \\·ashed 4 ti,ncs and 200 µL of 

conjugate ,vns added to each ,veil and incubated for 2 hours ot room temperature. The 

aspirate ,vns then ""ashed 4 times and 200µL of substrate solution \\'aS added, incubated 

at room temperature for 30 minutes protected from light. The Enzyme linked 

imrnunosorbent assay method \\'llS employed to ossny JFN • -Y using the 

Thermolabsystems �tultiskan® ex machine. The colour change \\'OS rend nt 450nm 

inimcdiotcly. The stnndard curves for the various classes of immunoglobulins ,vcrc 

plotted on a semi-log graph paper and the concentrations of the test and control samples 

\\Crc read off the stondord curve. 
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3. I 6 Determination of Plnsmn Zinc 

Scrum ,vas dcproteinised using 5 ml or I 0% 1richloroace1ic acid in 0.1 % lon1honum 

solution. Zinc levels ,vere determined in 1he resultan1 supernatant using name atomic 

absorption spcctropho10,nclry (Model 205 Buck Scientific, East Nonvolk CT. USA 

0685S). All reagents and materials used for the analysis ,verc free of zinc contamination 

and the plnstics used for the analysis ,vcre previously ,voshed ,vilh Hydrochloric acid. 

3.17. Qunlil)' control and regulnr calibration or instrun,cnt 

The con1rol and standard sera ,vere included in the analysis 01 every sero assay to ensure 

reliability and quali1y of 1he procedure. An initial pilot study ,vns conduc1cd to test nil 

ins1ruments, this ,vos 1hcn follo\\•ed by a preliminary sllllistical analysis to de1ect outliers 

and corrcc1 fac1ors. 

3.18. Definitions 

1-Ycor Outcome Variables· Acute otitis media ,vns defined as a parental report of

otorrhoea and fever and examination finding or ear dischnrge and perforation or 1he 

tymp:mic membrane in the first year of life. 

Acu1c suppurativc otitis media- Presence of car discharge of duration up to/less than 3 

months. 

Chronic suppurotivc otitis media • Presence of enr dischorgc/pcrforotion of tympnnic 

membrane of duration more than 3 months. 

Allergic reaction • Presence of history of persistent sneezing on exposure to irritants 

,vilh pron1incnt na.sol cosiniphillia ,vith or ,vithout elevated scrum lmmunoglobulln E. 

The socioeconomic class ,vns defined as high (I and II), n,iddle (Ill) and lo,v 

(IV and V) hosed on occup:nion, income eomlnc and education of the parents (Office or 
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population censuses and survey, (I 970); Losisi et al., (2007). 

Upper respiratory tract infection. Presence of cough or rhinorhocn or nnsnl stuffiness or 

sorcthront ,vith or \\�thout fever. 

Malnutrition- Clinical evidence such ns OufTy hair, pnlor, small \\'eight for age. 

Viral infection - Patients ,vith positive antibody to the viruses tested. 

3.19. Statistical Analyses 

(i).In the study of the cpidemiologic risk of otitis media, the main outcome variable ,vos 

enrly onset otitis media ,vhich ,vas coded os I and otitis media after I year of life coded 

0 for the purpose of logistic regression nnolysis. Univariate onolysis consisted of cross

tabulation ,vith generation of odds rntio (OR) nnd its 95¾ confidence interval. The 

number of subjects ,vith enrly onset otitis media \\'OS nnalyzed out of the total subjects 

and the risk factors, frequency of recurrence end hearing loss ,vcrc nnalyzcd bct,vccn the 

2 groups. 

The prevalence, type and severity of hearing loss, ossociation ,vith ngc at onset of O�I. 

frequency of recurrence, socio-economic status nnd recurrent upper respiratory 

infections ,vcre determined. 

The nwnbcr of people in lhe household \YllS divided into 2 groups using the medjan 

value of nil the people in nll households of the participants ns the cut - ofT vnlue. The 

variables \\'Crc further subjected to muhivnriatc analysis by logistic regression. Stntn 

soft,vare \\'llS utilized for nil statistical nnnlysis. Hypothesis testing for level or statistical 

significance ,vos done using 95% confidence interval nnd P value < 0.05. 

ii. In nnnlping the role of neonatal in,munobiologic n,nrkers on the development of

otitis media in the first yenr of life, lhe mnin outcome varinblc ,vas the development of 

otitls medin ,vithin the first year of life ,vhilc the dependent variables were the scrun1 
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levels of zinc, retinol, lgG nnd IFN r in the neonates. The data ,vas initially explored 

using the stain sofuvure, variables ,verc nnalyzed by unpaired 1-tcst both for equal nnd 

unequal variance using the varinncc ratio function of the Stata sofhvare 10 detcnnine the 

appropriate use of the Sauerth,vaite's correction for the degrees of freedom. The logistic 

regression analysis ,vns used to control for mntemal and neonatal confounding factors. 

The stnta sofl,vlll'C* ,vo.s used and the level of statistical significance ,vos set at p< 0.05 

for all the nnalyscs. 

iii.In assessing the immunobiologic markers and otitis media, the main outcome

vruiobles ,vcre the presence of car discharge in the children ,vhile the explnnotory 

variables ,vcre feta I ,veight, gestotionnl ogc, fnmily history of car discharge, quantitative 

levels of imn1unoglobulin E, G and M and ertokines, IFN 'l'; in the fetnl blood at birth; 

and in the middle car c!Tusion nnd scrn of subjects and the hearing function. 

iv. TI1e main outcome variables for the assessment of  allergy ,vere the skin sensitivity to

allergens nnd the lgE levels in scrum and 1niddlc car secretion. TI1c variables ,vere 

onolyud by unpaired I-test both for equal and unequal variance using the variance ratio 

function of the Stoia sofl,varc to determine the appropriate use of the Sallerthv1oite's 

correction for the degrees of freedom. Level of statistical significance ,vas at p< 0.05 for 

oil the analyses. 

v. Assessing the role of micronu1rient

The main outcome variables ,verc the serum levels of rctinol and Zinc in patients ,vith 

AOM and COM. The data ,vns initially explored using the Stata sofl\\'llre, variables

v.crc anolyzcd by unpaired I-test both for equal and unequal variance using the vnnMce 

ratio function of the Stntn sofl,vare to determine the appropriate use of the 
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Sntterth,vnite's correction for the degrees of frecdon1. Level of stntisticnl significance 

,vas nt p< 0.05 for nil the onnlyses. 

3.19.1. Univnrinlc Annlysis 

All the variables measured ,vere cross tobulntcd against the mnin outcome vnrioblcs and 

olso ,vith the main exposure variables to detect possible confounders ,vhich ,,·ere 

adjusted for in the multivnriote analysis. 

3.19.2 Outcome vnrinblc: Eor Discharge 

Explonotory Variables ,vere: fetal \\•eight, gestational nge, family history of cnr 

dischnrge, quantitative levels of immunoglobulin E, G nnd M; ond cytokines IFN; in the 

fetnl blood nt binh; and in the middle enr effusion nnd scrn of subjects and the hearing 

function. 

The crude measures of association such ns odds ratio or hazard ratio ,vcrc obtained. 

3.19.31\lulti\lnrintc Annlysis 

The Cox Hnzrud regression model and the logistic regression model ,vcre utilized in 

testing associations in this study. In the multivarinte model building, adjustments ,vere 

mode for varioblcs such ns fctnl weight, gestotionol ngc, breastfeeding in the first year of 

life (yes versus no), n,otemnl nge, ond mntemoVpatemnl history of otitis n,cdin, fetnl 

serum cytokines ond immunoglobulins. The odds rntio nnd llarord rotio \\'OS utilized l\S

the moin measures of association. For all these nnolyses, the 95% confidence interval of 

oil estimates and the p-valuc, ,verc cnlculntcd. 

3.20. Ethicnl Consldcrntlons 

Ethical elenronce ,vns sought and given from the University of lbndon!University 

College College I lospital lb:.idan, ,vhere theresenrch \\'tlS carried out. l:ach participant 
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,vns seen privately in the consulting room o.nd the purpose nnd the extent of the study 

explained in details, verbally o.nd very carefully both in English o.nd the local Language 

to lhc individual po.rticipnnt. Freely given informed consent \\'US obtained from them 

before cnrohncnt in the study. Only pnnicipants ,vho agreed voluntarily to participate 

,vere recruited into the study and the true identity of the panieipants ,vns kept secret. 

The tronsponation of the patients 10 the hospital for monthly follo,v-up o.nd finnnciol 

cost of estimation of the cytokines ,vns paid by the reseorch project. Pain ,vns reduced to 

the barest minimum by using a size 21/220 needle for venepuncture. 

Complicntions nrising from stnndard trcntmcnt ,vere trcotcd nnd such patients ,vcrc 

excluded from the study. 

Refusal to panicipnte did not in any ,voy jeopardize patient from standard consultation 

nnd trcntment. 

3.21. lnforn1cd Conscnl rorn1 

My nomc is _ ____ __ , of lhe Dcportn1ent of Mcdicnl Microbiology nnd 

Pa.rosi1ology, College of Nledicine, University of lbadon. 

Information on the study: You ,viii be asked about 1he history of upper respiratory 

infection, cough and ear infection in your child/,vnrd follo,\'cd by general cxnmination 

and examination of the car, nose and throat. Specimen sample of car nnd no.sal discharge 

nnd 5ml of blood "�II be collected. Pain ,viii be reduced to barest minimum by using n 

sii.c 21/220 needle for vcncpuncturc and the procedure ,,�11 be discontinued if any 

adverse reaction is noticed from the skin nllergy prick tesl. 

The information ,viii be treated confidcntiolly and the result ,viii be used for treatment 

nnd research purpose. You nrc free to refuse to ponicipote in this progron,me and your 

refusal 10 participate ,viii not in nny ,vay jeopardize your consultotlon and treatment. 

The benefit to you ,viii include free test ond free nntibiotic 1rcotn1cn1. AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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You ,viii be required lo sho,v your ,villingness lo panicipnte in this study by oppcnding 

your signnture belo,v. 

Consent: No,v that the study has been ,veil explained to me ond I fully understand the 

content or the study process, I ,viii be ,villing to tnke pnrt in the programme. 

Signnlurc/Thumbprint of participant ____ _ 

Signnlure/Thumbprint of subject (Pnrent) _ _________ _ 

Signnture/Thun,bprint of ,vitness 
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4.0 

CHAPTER4 

RESULT 

4. l. Epitlcn,iologic risk f:Jclors or early onset otilis mctlia

The survey studied 189 children ,vith chronic suppurotivc otitis media (CSOM), 

comprising or 123 males and 66 females (1.5:1). The ogc ranged bet,veen 6monlh to 150 

months, n,eon of 59.2 (SO= 44.6). 

Of the 189 subjects ,vith CSOM, 136/189 (70.0%) had the first episode of otitis n1edia 

before l year of nge (early onset OM). The frequency of recurrence of otorrhoeo ,vas 

bet,vecn l nnd 9 in 18 months, ,vith o median frequency or 3. 

The cnrly onset group hod greater frequencies or rccum:nccs than the lotcr onset group 

(figure 4.1. l ), ho,vevcr, stotisticol analysis did not find correlation bct,veen the 

frequency or ouock or otorrhoen nnd oge 01 onset or otitis media (OR= 1.03, 95% Cl = 

0.88- 1.19, P • 0.75). 

Sociodemogrophic surve)• revealed that early onset Otilis media ,vns round in 11 O of 

Lo,v socio I clnss, and Inter onscl in 40, figure 4. 1.2. Allergy \\'OS seen in 74 subjects, 

\\'hich ,vns round in 54 of the eorly onset OM nnd 20 of the Inter onset 

Adenoiditisladcnoid hypertrophy ,vas seen os risk factors in 66 of the early onset and 17 

later onsets OM. The number of people in the household ,vns found to be obove the 

median in 125 of the early onset and 11 of the Inter onset. 

Bivoriotc analysis revealed significant correlation bet,vcen early onset of O�t and 

hearing loss (OR• 0.28, 95%CI • 0.133 - 0.57, p • 0.01), but there '''OS no correlation 

,vith increosed frequency of otorrhoco (OR • 1.03, 95%CI • 0.88 - 1.19, p •0.75). The 

significant risk factors ore nun1bcr of people in household (OR = 4 13, 95o/oCI • 1.81 -

9.39, P = 0.01), allergy (p .. 0.03) ond to,v socio! status (p = 0.01) (tables 4.1 t and 

4.1.2). Oottlc-fccding, adcnoiditis/adcnoid hypenrophy, indoor cooking and upper 
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respiratory infection wns not found to orrelote ,vit11 early onset 0� I. 

Hearing loss ,vas confirmed by audiometry in 89/189 (47%) subjects ond \\'OS

conductive in 73 (82%) and sensorineural (SHL) in 16 (18%). The duration of CSOM 

ranged from 4 ,vc:cks to 12 years (n1con ± SD • 4 yrs ± 2.04). Ho,vcver, among those 

,vith SHL, the range ,vns 5-12 years (mcon ± SO .. 9 yrs ± 6.21 ). Hearing loss ,vas mild 

in 37%, n1odernte/moderotcly severe in 10% ond in none ,vas it severe or profound 

(Tobie 4.1.3). 

Regarding socio-economic status, 61/89 (69%) of subjects ,vcrc of lo,v social class, 

13/37 (35%) middle class and 15/63 (24%) high social class, compared ,vith controls 

mode of 55 (55%) high, 20 (20%) middle and 25 (25%) lo,v social class (Fig 4. 1. 2). 

Of the 89 patients ,vith hearing loss, 72 (80.90%) hod developed ONI \\ii thin the I st yenr 

of life. llcnring loss ,vas detected in 68/133 (51%) of those ,vho developed CSONI 

,vitllin the I st 6 months of life and in 4/22 ( 18%) "'ho developed it after 6 montlls of age 

(Fig 4.1. 3). 

The frequency of ONI ,vas 0 -3 in 54 (29%), 4-6 in 21 (11%) and 7-9 in 14 (7%) (Tobie 

4.1.4). Hearing loss ,vos seen in 54/126 (43%) of those ,vho hod hod 0-3 attacks in the 

past 18 months, 21/40 (53%) ,vho hod had 4-6 ouocks ond 14/16 (88%) ,vho hod had 7-

9 allacks. 

The treatment offered included aural suction toileting follo,ved by daily topical dressing 

,vith on antiseptic (Oavinc in spirit) gouic ,vick and a topical nnsal vosoconstrictor. 

Systemic and topical antibiotic ear dressings ,vere added ,vhen there \\'OS no 

improvement in the otorrhoeo after 2-3 ,,·ceks. Cessation of otorrhoco ,vns achieved in 

117 (62%) on topical trcotment \l,hile the remaining received added systemic/topieol 

antibiotic therapy ond ccsSlltion of otorrhoco ,vas achieved ,n oil the rcn1aining bct\\·ccn 

4 ond I O ,vecks. 
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There ,vas n significant correlation bct,vccn hearing loss nnd socio-economic status 

(r=0.14, p=0.02) and age of onset (r=-0.04, p"'0.02), but no correlation ,vith upper 

respiratory infection (r=0.05, p=0.36), nnd frequency of attack (r=0.07, p•0.35) (Table 

4.1.5). 
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Table 4.1.l. l\ 'lultivnrintc analysis comparing subjects n·ith early onset otltis l\1tdia 

{<l year) and late onset group 

Variables OR (Odds Ratio) 95,�Co11jitle11ce /11terl·al p value

Dottle-feeding 0.96 0.45 - 2.04 0.92 

Adenoiditis/Adenoid 0.57 0.258 - 1.28 0.18 

Hypertrophy 

l\1nlnutrilion 0.62 0.29- 1.35 0.23 

A.llergy 0.51 0.23 - I. 10 0.09 

Lon• Social status 0.70 OJI -1.55 0.38 

Number of People 
• 

In 4.13 1.81 - 9.39 0.01 

household(> 10 vs. � 10) 

Indoor Cooking 2.34 I. I 8- 4.66 0.01 

Frequency of nttnck 1.03 0.88 - 1.19 0.75 

llc.nring Loss 0.28 0.13 -0.57 0.01 
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Tnble 4.1.2: Univnrinte nnnlysis compnring the risk fnetors bchvcen enrly onset 

otitis l\tcdin n•itb Inter onset group 

Vorioblc 

Adenoiditis/ Adenoid 

Hypertrophy 

Allergy 

Low Socio! Group 

Number or people 

I louschold > .I Ovs < I 0 

in 

Upper Rcspirntory Trnct 

infection 

l lcaring loss

Bottle feeding 

Loter onset OM 

n (%) 

17(20.48) 

20(27.0)) 

40(26.67%) 

11(8.09) 

40(27.03) 

17(17% ) 

22(24.4) 

Eorly onset 01\1 

n (%) 

66(79.52) 

54(72.97) 

110(73.33) 

125(91.91) 

85(62.5) 

83(83%) 

68(75.56) 

p volue 

0.60 

0.03 

0.01 

0.01 

0.42 

0.01 

0.09 
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T11ble 4.1.3. PT A in decibel (dB) among c11ses of CSOI\I showing hen ring loss 

(HL) nnd norn1al hearing 

Normal l\1ild llL l\1odernte JiL r.loderatc-- Severe JJL Profound IIL Total 

(0-2SdD) (26-45 dB) (46--{;0dB) severe T-fL 

(61-75 dB) 

100 (53%) 69 (37%) 14 (7%) 6(3%) 

(76-90 dB) (<90 dB) 

0 0 189 

(100%) 
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Tobie 4.1.4. Frequency of ollocks of olilis ntcdio in 89 patients ,Yith hearing loss 

Variables No. or 11llocks 

0-3 (11•126) � (n=40) 7-9 (n=16) 10-15 (11"'7) 

Hearing loss 54 (42.8%) 21 (52.5%) 14 (87.5%) 7(0%) 
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Tobie 4.1.S. Corrclotion bchveen heor·,og lo d . k r . ss no ris · oclors 

V1ri1blcs 

\gt al onstl 

.voup) 

Sod1I d1ss 

(croup) 

No. or 1111cks 

(croup) 

lfRTI 

Hnrine losi 

llo. or pt0plc In 

�•1thold 

Pcnr5on 
correl3tion 
Sis. (2·lllilcd) 

No 

Pearson 
correlation 
Slg. (2-1allcd 

No. 

Pc.irson 
correlation 
Sig. (2-tailcd) 

No. 

Pe.mon 
correl3tion 
SI&, (2-lallcd) 

No. 

Peuson 
corre l.:11 ion 
Slg. (2-11Ucd) 

No. 

Pcmon 
correlation 
SI&, (2·1411td) 

No. 

A11e at 
onser 
(group) 

1.00 

189 

-0.04

O.S1

185 

0.09 

0.22 

189 

-0.01

0.87 

189 

-0,04

062 

119 

0.01 

0.93 

189 

Social clu» No. or 
(group) a111cks URTI 

(group) 

-0.04 0.09 -0.01 

O.S7 0.22 0.87 

18S 189 189 

1.00 0.12 0.06 

0.12 0.44 

285 18S 28S 

0.12 1.00 O.JSt

0.12 0 

18S 189 189 

o.os 0.JSt 1.00 

0.44 0 • 

28S 189 289 

0.14' 0.07 0.0-4 

0.02 O.JS 0.36 

28S 189 289 

0.22t 0.11 -0.10

0 O. IS 008 

2as 189 289 

No. or people 
Hearin& In housthold 
loss 

-0.0-l 0.01 

0.62 0.93 

189 189 

0.14· 0.2Jt 

0.02 0.00 

28S 285 

0.07 0.1 I 

OJS 0.IS

189 189 

o.os -0.10 

OJ6 o.os 

289 289 

1.00 0.0S 

• 0 . .S I

289 289

0 S9 1.00

041 

289 2S9 

Com:la1ion significnnt al the O.OS level (2-1oiled); t corrclntion significnnt nt the 0.01

level (2-llliled); sig., significance; lJRTI, upper respiratory tr:ict infection. 

NO: Controls hod audion1c1ry and ore also included in social class, URTI, household

numbers. 
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4.2. The Role or Nconatnl lmmunobiology in the Development or Enrly

Suppurotive Otitis l\lcdio 

The subjects included 258 neonates, of ,vhich 186 ,vcrc follo,ved up for I - 1.25 years 

for dc,,elopment of otitis media. After one year follo,v - up, al least I episode of EOM 

,vos seen in 69 (37%); 38 purulent ond 31 mucoid acute suppurotive olitis media. 

These ,vere made up of 40 males and 29 females. The age al detection of SOM ranged 

bet,veen 3,veeks and 8 months, (mean :t SO .. l4wceks ± 6. 2). All of then, \\'ere on 

breastfeeding at the ti1nc of follo,v - up. The gestational oge et birth ,vns bet,vecn 31 • 

43 ,vccks, (n1con ±SO= 39 ,vceks ± 0.16), ,vhilc the binh ,veight ranged bet,vccn 1.25 

- 4.3Kg, (mean ± SO= 3.10Kg + 0.45). Out of 186, the mode of delivery \\'!IS voginol

in I 62 ,vhile the rest ,vere through the cocsorcon section. The values of the porometcrs 

assayed from fetal scrum al birth among the particip3nts ,vcre lg G 234.00 - 9346.00 

mg/ml, rctinol 0.40. t .80µg/L, Zinc 0.12 • I .80µg/L nnd IFN r 31.00-108.00pg/ml. 

Among the (cases) subjects ,vho developed ESO�I and those ,vho did not develop 

ESOM (control), respectively, the mean ± SO of the cord blood levels "'ere lg G 

1180.00mg/ml± 6.3 nnd I 370.20 mg/ml ± 9.40, retinol 0.95± 0.14 ond 1.08 µg/L:t 

0. I 8, zinc 0.88µg/L ± 0.13 and 1.05 µg/L± 0.24; and IFN r 45.30pgfml ± 4.20 end

70.20pg/ml± 24.50. The estimated gestational ogcs \\'Cre control 38.4,,'Ccks, EO�I 

38.8,vccks ,vhile the fcull weight volucs \\'ere 3.06Kg nnd 3.14Kg among control nnd 

C:ISCS. 

Multiple logistic regression analystS of the mean vnlucs using un1>3ncd t-tcst bet\\etn

the subjcct.s who developed early OM and control subjects revealed s1gnificont

d·m I rd blood levels of retlnol (p .. 0.01), unc (p•0.01) nnd IFN ,, erence 10 t lC co 
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(p=O.O I) \,•hile there \YBS no difference in the levels of lg G (p=0.46), fe1al \Veight 

(p=0.30) and gestational nge nt birth p=0.20), Table 4.2.1. 

Sociodemographlc nnalysis revealed normal birth - ,vcight (>2.50Kg) i n  173 neonates 

while lo,v birth ,veight ( <2.50Kg) ,vns seen in 13 neonates, 8 cases ond 5 control 

subjects. Malnutrition ,vas found in 26/69 of the ESOM subjects compared 6/117 

con1rol subjects. Socioeconon,ic clnss \\'3S lo\v in 38169, high in  31/69. The frequency 

of otorrhoea \YllS O - 3 in 58 cases while: it ,vns > 4 in 11 cases. Congenital 

abnormalities ,vere found in 2 neonates. The congenital abnormalities \Vere cleft polate 

and encephalocoele. Multiple logistic regression sho\vcd that malnu1ri1ion p = 0.03) 

and indoor cooking (p=0.04) \Vere significant risk factors, ,vhile family history o f  otitis 

media (p--0.20), exclusiveness of breast feeding (p-0.34), day cnrc center attendance 

(p-=0.08), number of  siblings (p=0.06) nnd presence of congenital malformations 

(p:Q.62) \Vere not statistically significant risk factors, table 4.2.2. 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



Tobie 4.2. I. Mu Iii pie logistic regression nnalysis or 1he values or cord blood 

markers among cases and conlrol subjecls 

VARIABLES CISE (11 =69) C01VTROL(11=J17) p vnlue 

Ra11ge(111ea11)SD Ra11ge(111en11)SD 

RETINOL(µg/L) 0.40 -1.80(0.95) 0.14 0.56-1.42( 1.08) 0.18 0.03 

ZLNC (µg/L) 0.12-1.80(0.88) 0.13 0. 18-1.20(1.05) 0.24 0.01 

lgG(mg/ml) 234 • 9346 (1180) 6.31 234-6538 (1370.2) 9.40 0.46 

INTERFERON 12- 126 (45.50) 4.22 29-126 (74.30) 24.50 0.01 

GAl\11\IA(pg/inl) 

BIRTH \VEIGIIT(l{g) 1.98 -4.3(3.10) 0.40 1.25-4.3(3.06) 0.49 0.30 

GESTATIONAL 34 • 42 (38.80) 1.67 31 • 45 (38.40) 2.26 0.20 

AGE(,,•ee,,lcs) 
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Tnblc 4.2.1. Multiple logistic regression analysis of the values of cortl blootl 

mnrkcrs among cases anti control subjects 

VARl1\BLES p vnluc 

Clinical Malnutrition 0.03 

Indoor cooking 0.04 

Family history of otitis mctlin 0.2 

D:iy cnre centcr nllcntlnncc 0.08 

Nurnber of siblings 0.06 

Exclusiveness of brcnsl reeding 0.34 

Congenital malformations 0.62 
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4.3. Scrun1 and l\'liddlc Enr Imm I b I' 
· · unog o u ins 111 Acule :ind Chronic Suppurnlive

Olilis l\1cdin 

The porticipan1s "'ere 399, comprising of 171 hcahhy control subjects ond 2281284 

nculc OM subjects ,vho had at least I O months follo,v up. TI1cy ,vcrc mode of 232 

mnlcs ond 167 females, bet,..,een the ages of 6 months and 9 years, (mean ± SD = 7 ± 

2.32). The controls nnd subjects ,vere compnrable in age and sex ns sho,vn in table 

4.3.1. 

The culture of bacterial isolotes revealed thot ori;nnisms responsible for the ASOt,.1 

,,-ere Pse11don1011as aer11gi11osa in 36%, Staphylococc11s a11re11s 36%, Streptococcus 

spp 31 % and I /aen1ophyl/11s /nfl11e11za 29%. There ,vcrc multiple isolntcs cultured in 

56°/4 nnd no organism ,vas cultured in 6% of cnses, the others nre as sho\\11 in toblc 

4.3.2. 

Out of the 228 ASOM subjects, persistence of dise4Se, CSOM ,vns seen in 87 (46%) 

\\'hile the criteria for resolution of OM ,vns met in 141 (61%). Among the 228 ncutc 

OM subjeclS, POM accounted for 126 (55%) nnd MOM ,verc 102 (45%). Among the 

resolved ASOM subjects; there \\'CIC 95 ror,.1 ond 46 MOtvl, while the 87 CSO}.t 

subjects "'ere made up of 31 POM ond 56 t,.10�1 subjccis <P" 0.002}. 

The mean serum levels of lgO ,vcrc I 05 I mg/dL in normal hcollhy children (controls), 

666. I mg/dL in ASOt,1 ond 1321. I mg/dL in CSOM, while 1he NIES te,-cls of ASOt,.t

and CSOM \Vere 203.4 mg/dL 11nd 51 t.5mg/dL respcctivcl)': Tobie 4.3.). The mean

scrum levels of lgM \Vere J5mg/dL in con1rol, 64.IOmg/dL In ASO�I ond 40mg/dL in 

CSOM, while the MES te,•els of lgt,.I ,,-ere ASOt,.1 22.59mg/dL and CSO�I 
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3.44mg/dL; Tables 4.3.3. The mean scrun, level of lgA ,vere 36mg/dL in control, 

46.lmg/dL in ASOM and 4lmg/dL in CSOM, while lhe MES level of lgA ,vcrc 

ASOtvl 228.30mg/dL and CSOM 85.40mg/dL, Tobie 4.3.3. 

The mean MES : serum ratio for lgG ,vere 0.3 and 0.4 in ASOM and CSOtvl 

respectively ,vhile for lgtvl it ,vas 0.35 and 0.1 in ASOM and CSOl'vl respectively. 

The ratio of seru.m lgG level of control and ASOM ,vas 0 . 6 6  ,vhile control and CSOM 

,vas 1.3. The mean MES: serum ratio for lgA ,vas 4.95 for ASOM and 2.10 for CSOtvl. 

The ratio of serum lgM level of control and ASOM ,vas 1.60 ,vhilc control nnd CSOM 

,vos 0.88. The ratio of scrum level of control to ASOl'vl ,vns 1.30 ,vhile control to 

CSOM is I. I 4. 

Multivariate analysis using unpaired t-tcsl to compo.rc the mean revcnlcd significant 

difference bct,vccn serum lgG level of ASOtvl and CSOl'vl (p= 0.043) and MES lgO 

(psQ.02) in ASOM and CSOM; and bet,vecn the MES lgA level of 1\SOM and CS0�1 

(p= 0.01). However, there ,vos no significant difTcrcncc bct,vcen serum lgG level in 

c-0ntrol and otitis media subjects (ASOM, p=0.25, CSOM, p= 0.46). serum lg.\! level in 

control lllld CSOM (p•0.62) and lgM control ond ASOtvl scra (p20.73), �!ES lg�t 

level of ASOM and CSOM scra (p•0. 06), serum lgA level of ASO?vt and CSO�t 

(p-0.57), and between the scrum lgA level in control and otitis media subjects 

(ASOM, p•0.25, CSOM, p=0.60). 

In further assessing the role of immunoglobulins in the outcome, the n:,ture of the

middle car secretion was studied. The middle elll' secretions encountered ,verc sub

divided into mucoid sccreuon, mucoid otitis media (�10�1) and purulent secretion, 

purulent otitis n,cdio, (POt,.,l). Comparing the scrum lmmunoglobulins bcl\,ctn �10�1 

and POM. it ,ws found that the mean serum levels of lgO ,vcrc 1785mg/dL in PO�l.AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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3.44mg/dL; Tables 4.3.3. The mean serum level of lgA ,vere 36mg/dL in con1rol, 

46.1 mg/dL in ASOM ond 41 mg/dL in CSO?vl, ,vhile 1he MES level of lgA ,vcrc 

ASOM 228.30mg/dL ond CSOM 85.40mg/dL, Table 4.3.3. 

The meon MES : scrum rolio for lgG ,vcrc 0.3 ond 0.4 in ASO?vl ond CSOM 

respeclively ,vhile for lgM it ,vas 0.35 ond 0.1 in ASOM and CSOM respectively. 

The ratio of serum lgG level of control and ASOM was 0.66 ,vhile control and CSOM 

,vas 1.3. The mean MES: serum m1io for lgA ,vas 4.95 for ASOM and 2.10 for CSOM. 

The ro1io of scrum lgM level of con1rol and ASO?vl was 1.60 \\•hilc con1rol and CS01vl 

\\'OS 0.88. The ratio of scrum level of control 10 ASO?vl ,vas 1.30 ,vhile control to 

CSOM is 1.14. 

�1ultivariate analysis using unpaired l-test 10 compare the mean revealed significan1 

difference bc1,veen scrum lgG level of AS0�1 and CSOM (p= 0.043) ond MES lgG 

{p•0.02) in ASOM ond CSOM; and bet\veen the MES lgA level of ASOl\11 ond CSOM 

(p= 0.01). Ho,vever, there ,vns no significont difference bct,veen serum lgG level in 

control and otitis media subjects (ASOl\11, p=0.25, CSOM. p=0.46). serum lgNI level in 

control nod CSOM (ps0.62) ond lgM control and ASOM scro (p=0.73), MES lgM 

level of ASOM and CSOM scrn (p•0.06), serum lgA level of ASO�I and CSO�! 

(p=0.57), and between the scrum lgA level in control and otitis media subjects 

(ASOM, p..-0.25, CSOM, p-0.60). 

In further assessing the role of immunoglobulins in the outcome, the n.,ture of the

middle car secretion was studied. The middle enr secretions encountered \\'Ctt sub

divided into mucoid secretion, mucoid otitls media (�10�1) ond purulent secretion,

purulent otitis media, (POM), Comparing the scrum lmn1unoglobulins bct,,ccn �10�1 

and POM, it \\'DS found that the mcru1 scrum levels of lgO ,,ere 1785mg/dL ,n P0�1,
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1302.Smg/dL in MOM,; ,vhile the serum lgA levels ,vcre 60.8mg/dL in POt.il nnd 

88mg/dL in MOM nnd the lgE levels ,vere 5J mg/dL, JJ I mg/dL nnd J36 mg/dL 

respectively; Table 4.3.4. 

Univarinte anlllysis using unpaired I-test revealed significant difference in the scrum 

IgG (p=-0.019). \Vhilc there \Vere no significant statistical differences in the serum 

levels of lgA (p= 0. 71) nnd lgE (p•0.95), although the menn vlllues ,vere higher in 

MON! thnn POM; Tobie 4.3.4. 

The mean MES levels of lgG, A and E ,vere 994.80mg/dL, 264.70mg/dL and 

30lmg/dL in POM, \\•hilc in MOt.il, they ,verc 83J.90mg/dL, IJ2.20mg/dL nnd 

439mg/dL; Table 4.3.5. 

The univariate analysis revealed significant difference bct,vccn POM thnn MOM in the 

MES levels of lgA (p:-0.03) nnd lgG (p=0.01). Ho,vever, there ,vas no significant 

statistic.ii difTcn:nce in the MES level oflgE (p• 0.88); Tobie 4.3.5. 

The 1'-,1ES/serum ratios of lgE \Vere 0.89 and 1.30 omong POM and MOl'--1 respectively 

(p=0.03). The scrum lgNigG rntios ,vere 0.03 nnd 0.07 among POM nnd 1'-,,l01'-,,I 

respectively, ho\vever, the lgN lgG rutio in the MES ,vcre higher than scro, OJ nnd 

0.2 for POM and MON! respectively, Tobie 4.3.8. Comparing the middle cnr response 

10 scrum, the MES/ serum ratio of lg Nlg G value ,vns 0.3/0.03(10) for P0?--1 11nd 

0.2/0.07(2.67) for MOM, (p .. 0.001), this showed thnt n1iddle car immune response

was significantly 10,vcr in MOM than PO�I. Table 4.3.6. 
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Tobie 4.3.1. The demographic distribution of subjects ,vith ASOl\1 and healthy 

control subjects 

V11ri11blcs 

1\1:ilc 

Female 

Age 

ASOl\1(n=228) 

137 

91 

6months-7ycors 

Control (n=l 71) 

9S 

76 

7rnonths--8years 

(mc1111±SD= S.Sycors±2.3) (mcnn±SD•6. I yco.rs:t 3.2) 
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Table 4.3.2.Bncterinl isolate in ncutc suppurntivc olilis n1c<lin. 

n=228 

ORGANISM NU�lllER PERCENTAGE(¾) 

Pse11do111011as aer11gi11osa 82 36% 

Stnpl1ylococc11s a11re11s 82 36% 

Streptococc11s spp. 71 31% 

ITae111ophyll11s i11j111e11za 66 29% 

Escherichia co/i 25 11% 

Klebsiel/a sp 18 8% 

Staphylococc11s epltler111ldis 18 8% 

Ca11tlltfa spp 17 7% 

Others 14 6% 

No gro,vth 14 6% 

•11,erc arc mixed isolates
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Tublc 4.3.3. Vnlucs of lgG, A und l\l level in scrum :ind n1iddlc car sccrclion 

lg (mg/dL) 

lgG 

Rangt 

�lean 

�ledi11n 

SD 

lg.\l 

Range 

TI lean 

�1tdiJ1n 

SD 

lgA 

Range 

�lton 

�ltdl1n 

so 

Control 

Scru(n=l 71) 

0-2802

1051.00 

1354.00 

872.60 

0-55

35 

55 

27.75 

0 - 61.50 

36 

31.50 

25.90 

AOl\1 

Scro(n=l41) 

0-1868

666.10 

600.00 

14.43 

0-95

64.10 

70 

31.21 

0-45.50

46.12 

42.60 

16.50 

AOl\1 COl\l COl\l 

1\1 ES( n• 141) Scro(n•87) l\lES(n=87) 

0-934 0-2802 0- I 868

203.40 1321.10 511.50 

135.00 934.00 327.00 

269.40 21.30 535.70 

0- 104 0 - 90 0-55 

2259 40 3.44 

14.00 55 1.20 

37.32 36.20 13.75 

130-326.3 0-55.1 55.0- 115 

228.30 41 85.40 

192.00 40 81 

16.22 26.JO 13.64 
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T11blc 4.3.4: Scrum immunoglobulin level in Purulent O!\I, Mucoid Ol\-1 subjtcls 

and healthy control 

trun, 

lnr11111noglob11ll11 

(mgldl) 

lgG 

lg,\ 

lgE 

Co11trol (11=] 71) PURULENT JIIUCOTD (11=101) 

Rn11ge (111ea11) SD (11=126) Ra11ge(111ca11) SD 

Rn11ge(111ea11) SD 

0-2802 (I 051) 8.72 1468.90 • 2101.50 1059.1- 1545.SO (1302.S) 

( 1785.2) 26.4 21.70 

0-120 (36) 3.71 29.4-92.2( 60.8) 9.42 44.8-132.40 (88) 10.20 

p value 

0.02 

0.71 

0-150 (53) 1.57 0-380 (331.50) 6.90 200-431.10 (336.00) 4.90 0.95 
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T11blc 4.3.S: Levels of middle e:ir secretion in1munoglobulin in rurulcnt nnd 

mucoid OM 

I\IES PURULENT(n=l26) tvJUCOID(n=l02) p-vnlue

lrnmunoglobulin Rnngc(n,enn) SO Rnngc(n1cnn)SD 

lgG (mg/dL) 617.80 • I 049.90 0-4000 (833.90) 11.40 0.03 

(994.80) 6.80 

lgA (mg/dL) 25.4-450 (264.70) 12.30 0-320 (132.20) 9.70 0.01 

lgE (mg/dL) 0- 900 (301 .0) 31.70 0-900 (439.00) 42 0.88 
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Table 4.3.6. The ratio or fgAllgG in l\1ES nnd serum 

fgA/ fgG r:11io

i\fES 

Scrum 

l\fES/scrum 

Purulent 

0.03 

0.03 

10.00 

1\,1 ucoid 

0.20 

0.07 

2.60 

p value 

0.61 

0.54 

0.01 
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4.4. Role of Elevated l gE  In the course or Suppurntivc Otiti, Medin

The study comprised of 228 acute 0�1 subjects mode of 137 mnlcs nnd 91 females, 

bet,veen the ages ofO nnd 9 years, n1enn of7 years (SO a.3.4). Out of these, there '''ilS

chronicity in 87 (38%). 

History of hypersensitivity and positive skin test to one or more of the allergens among 

dust, house dust mite, mould, cockroach nnd pouhry feather ,vas obtained from I sn I 

(21 %) controls nnd I 0Sn28 (46%) subjects ,vith SOM. These comprised of 66/87 

(76%) CSOM ond 39/141 (28%) resolved ASO�I. The subjects ,vere mode of 59 males

and 46 females ,vhilc the controls ,vere 38 males and 33 females, both ,vere 

comparable in age, toblc 4.4.1. 

The mean total lgE levels in sera ,vere 52.lmg/dL in control, 63.9 mg/dL in ASOM 

and 79.2 mg/dL in CSOM ,vhile the MES levels "'ere AOM 60.4 mg/dL ond CSOM 

102.0 mg/dL (lllblc 4.4.2.) Comparing controls "�th ASOll.1 nnd CSOll.1, the ratio of 

serum lgE level of control to ASOM ,vns 1.22 nnd CSOM 1.5. 

The mean serum lgE levels were 331 mg/dL and 336 mg/dL in POll.1 nnd �lO�I 

respectively. The mean MES level wns 301 mg/dL and 439mg.ldL in PO�I nnd 11.1011.1. 

The ratio of totol IgE level in the MES to serum \\'IIS CSOM \\'IIS 1.40, about 1,vice the 

ratio in ASOM ,vhich ,vas 0.75. I to,vevcr, the 11.IES/scrum rntios of lgE ,vere 0.89 and 

I .30 among POM and MOM respectively (J>-0.03). 

Univtlriate nnalysis using unpaired t·test to compare the mean revealed sigruficnnt 

difference bet,,'Cen totol lgE level of MES In ocute and chronic otitis media (p- 0.04)

but no correlation bet,vccn total lgF level of control and ASOM scro (p 0.10), control

ond CSOM scro (pc-0.7), AOM ond CSOM sero (p=0.3), 
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Table 4.4.l. The dcmognphlc distribution of each study group 

Variables 

l\l11lc 

Fcn111lc 

Age 

Subjccts(n=IOS) 

CSOl\1(n'"66) Rcsol\'td ASO:\l(n:039) Control(n•7I) 

41 

25 

I -9 years 

(mean± SO= 

7 .20±3.40) 

18 

21 

I -8yClll'S (mtllll ± SO = 

S.S;t3.20)

38 

33 

1-9ycars 

(mcnn;tSO= 

6.S0,:t).60)
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Tobie 4.4.2. The values or the lgE in scrum ond n1iddle cnr sccrclion 

lgE (mg/dL) Control AOI\I AOl\'I COM COl\l 

Scrum(n=71) Scrum(n=39) t\1ES(n-39) Scrum(n=66) l\lES(n=66) 

Range 0-150 0-250 0-250 0 • 550 0- 550

l\lcnn 52. I 0 63.90 60.40 79.20 I 02.00 

l\tcdh1n 37.50 59.60 47.00 62.40 40 

Standnrd 1.57 4.23 6.14 1.64 3.63 

Dc\'iation 
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4.5. lnlerferon Gnmm:i in Suppurolivc Olllis l\ledio 

The study started ,vith 358 ASOM subjects, 12 month follow-up ,vas achieved in 304 

subjects (85%). Of these, there ,vas resolution of ASOM in 187, while there was 

persistence of otorrhoca beyond 3 months (CSOM) in 117. These were mode of 173 

males and 131 females, bct,vccn the oges of 4 months ond 9 years (mcon ± SO = 6.6 

years + 1.32). The nature of otorrhoco in ASO�I ,vns purulent in 171 and mucoid in 

133. 

The range of MES lfN-T in the ASOM subjects ,vas 12-126pg/mL, the mcon omong 

those ,vith resolved ASOM ,vos 27.20pg/mL, (SD = 4.12) while among those ,vho 

progressed to chronicity the mean ,vas 73.IOg/L (SO• 12.0-1); Tobie 4.5.1. 

Among the purulent OM, the mean MES IFN-T ,vas 43.5, (SO 15.6) ,,,hile among the 

mucoid OM it \\'llS 74.3 (S0:19.1), Table 4.5.2. 

Univnriotc onlllysis using unpaired t • test to complll'c the mcnn IFN·'t revealed 

significnnt difference bet,veen resolved ASOM ond CSOM (p=0.01) and bet,\'Ccn 

purulent OM and mucoid OM (P2 0.00). TI1c ogc ond sex distribution ,vcrc not 

st.ntistieally significnnt bctv,ccn resolved ASO�I ond CSOM (Table 4.5.1) nnd bct\\'cen 

purulent and mucoid OM (Tobie 4.5.2). Pearson correlation test revealed significant 

reverse correlation of IFN·T 1,ith f\-lES lg G (p•0.01), lg E (p=0.03) and l\1ES lgA 

(p•0.001), Table 4.5.3. 
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fahle 4.�.I. C'omparlng the ,·1rl11blt, bet"ttn Rt1ohed ASO�I and CSO\I 

subjteh 

j,11-:S IFN-1 (pRf,11L) Rtlol�td .-ISO\/ cso.,, p, alun 

(n•/87) (n•I /7) 
-

(mtan:tSD) 27.20+ 4,12 73.10! 12.� 0.01 

Age(ltnrs) 6.SO;t2.30 6.90!2.60 0.92 

t\: r.l111t(n•l7J) 112 61 

Female (n•IJ I) 15 56 0.6) 

l'urulcnl Or.I (n•l71) 126 45 

�lucolll Or.I (n•IJJ) 61 72 0.01 
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Table 4.5.2: Uni\'arinte annlysis compnring the l\lES JFN-y between purulent and 

mucoid Ol\l 

/IIES /FN-y (pg/111LJ P11r11le11t 0/11 /lf11coitl 01\J Jl \'11lucs 

(11=171) (11=/JJ) 

l\tcan±SD 43.50± 15.60 74.30 ±19.10 0.01 

Agc(Ycars) 6,20±3.60 6,8±3.20 0.87 

Sex: l\lnlc(n=l 73) 106 67 

Fcmolc (n=l31) 65 66 0.71 

Resoh•ed ASOl\l 126 61 

(n=187) 0.01 

CSOl\l (n=117) 45 72 
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Table 4.5.3. Univariate :analysis bchveen 1\-IES IFN-, anti lmmunoglobulins

VARIABLE 

l\fES IFN--y 

lgG 

-0.20

0.01 

lg A 

-0.32

0.00

lg E 

-0.13

0.03 
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4.6. The Role of Nulrillonol Foclor, in lhc Act' 1 d O 10 ogy an utcome of Suppuroltve 

Otilis l\'lcdia 

The participants \\'ere 399, comprised of 171 healthy controls and 228n84 acute OM 

subjects ,vho had ot lcnst 6 month follo,v up. They \\'Crc mode of 232 males and 167 

females, bel\veen the oges of 6 mon1hs and 9 years, (mean ± SO .. 7 ± 2.32). The 

control and subjects ,vere compnrnblc in age and sex ns shown in 1oble 4.6.1. Among 

the 228 acute OM subjects, POM accounted for 126 (55%) ond MOlvl \\ere 102(45%). 

The criteria for resolution of OM ,vas met in 141 (61%) subjects; 95 POM and 46 

MOM, ,vhile chronicity "'OS seen in 87 (46%), 31/126 POM and 56/102 MOlvl (P• 

0.02). 

The range of serum retinal in the AOM subjects wus 1.61 - 2.63µg/L, mean of 

2.07µg/L and median value of 2.09 µg/L (SOx0.12). Among control subjetts, the 

range ,vas 2.SOµg/L - 2.8011g/L, mean of 2.58µg/L and median vnluc of 2.6lµg/L, (SO 

• 0.14). \Vhile the CSOM subjec1s ranged bet,veen 0.8011g/L- 2.8611s/L, mean of 1.58

µg/L and median value of l.28µg/L. (SD•0.48).(Toble 4.6.1 ond Tobie 4.6.2). The

mean serum rctinol in POM and MOM ,vere 1.9211g/L and 1.4011g/L respccthely

Univariate aruilysis using unpaired t·ICSt 10 compare the mean scrum rctinol revealed 

significant difference bet,vccn ASOt.l ond control (p• 0.0/) nnd CS0�1 (p•0.01); and

bct,veen POM nnd MOM (p= 0.03). 

The runge of scrum z.inc ,vn.s 0.50 -l.2011g/l,. \\1ith o mean of 1.06 µg/L and l.07µgfl.

among resolved ASOM ond CSO�I. (Tobie 4.6.J). The mean serum zinc le,els \\ere
I.SOµg/L, l .  I 2µg/L among PO�I and �10�1 respccti\cl)
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Uni\ nrintc nnnlysis using unpnlrcd t·lcst to corn pare tl10 POM and MOM revealed
signilicnnt dilTcrcncc in the serurn Zinc (p•0.01), Tobie 4.6.4. llowcvcr the difference
was not significant bet\veen resolved ASOM nnd CSO�I (p • 0. 76).

j 
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Tnble 4.6.1. Univnriate Anolysis comporing scrum rctinol level (µg/L) bchYccn
AOM ond normol hcnllhy control.

Group No Menn Sid. Err. 

ASOM 264 1.53 0.05 

Control 52 2.61 0.04 

P > ltl = 0.0 I, sho\ving that serum retinol is protcetivc. 

Srd. Dev. (95% Conf. 

lnlervall 

0.58 1.43 • 1.64 

0.29 2.53 • 2.69 
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Table 4.6.2. Univnri:ite Annlysis comparing scrum relinol levtl (µg/L) behvccn
rtsolved A0�1 on() COl\JI 

Group 

Rc.sohrc() AS0�1 

CSO�I 

N 

148 

116 

mcnn 

2.08 

1.63 

pSO 

2.09 

1.28 

P > Jtl = 
0.01, sho,ving that serum retinol is protective 

SD 

0.14 

0.12 

mln 

1.611 

0.83 

mnx 

2.64 

2.86 
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Table 4.6.3. Uniy11rinte Aonlysis con1pnriog scrum Zinc le,•el (µg/L) bcfl,•cco
resolved AOl\1 ond COl\1 

Group N i\.leun Sid. Err. Std. De". 195% Conf. 

lnlcrv11IJ 

Resolved ASO'M 148 1.07 0.02 0.24 1.02 • I.I I 

CSOl\1 116 1.06 0.02 0.25 1.01 - 1.10 

p= 0.76 
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Table 4.6.4: Univariate Analysis con1pnring scrum Zinc level (Jtg/L) ben,•een 

POl\1 and l\'101\1

Group 

POl\1 

1\101\1 

N 

148 

116 

l\1cnn 

I.S 

1.12 

Sid. Err.

0.02 

0.02 

Sit!. Dev. 195¾ Coor, 

0.14 

0.18 

lntcrvolj 

1.02 - I. I I 

1.01 - 1.10 

P = 0.0 I, sho,ving thnt o lower scrum retinol is predictive of development of tvlO�l 
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CHAPTERS 

5.0 DISCUSSION 

5.1. Epidcmiologic risk fnclors of cnrly onset olilis media

The main finding ,vas that 70% of children \\ilh CSO'·I h d h d [i · d r 
· · •• o o 1rst cp1so c o 01111s

media ,vithin the first year of life. In addition, allergy, lo,v socinl class, indoor cooking 

and living in congested environment constituted major odds for the development of 

CSOllll. The preponderance of early onset otitis mcdio among children with CSOM in 

this survey is comparable lo the other ,vorks (Merchant et al., 1984; Clyde et al .. 1997: 

Robert et al., 2002) ,vhich reported 63 - 94%. This informed the search for additional 

risk factors ,vhich might further predispose lo early OM. Further significance is the 

association of early otitis medin and hearing loss. This could be a rcOcctioo of !he 

severity of the disease in infancy, leading 10 rapid destruction of ossicles, middle ear 

muc-0so DJld fibrosis ,vith hearing loss: the danger of this is the resulting impairment of 

receptive language and verbal ospccts of cognition (Friel - Patti and Finitzo, 1990; 

Paradise et al., 2000). 

Children ,vho experienced otitis media (OM) onset in !he first fc,v months of life \\'Crc 

at greater risk of chronic otitis media ,vith effusion and recurtent O�I than children

who had later onset (Teele et al., 1989; Dluestonc, 2004; Pcttigre ,v et al. 200-i;

Knrcvold et al., 2006; Only et al., 2007). The contributory factors included Immature

immune system and 11Jllltomic factors. llov;cver, prenatal, c.uly enviroM\cntol

exposures and poverty hove also been reported. The 11vin and triplet stud) of

Cnssclbrant et al. (1999) on OM suggested II strong genetic component to the onset

and r. • f · od of middle car effusion nnd AO�I in children. The
1rcquenc1cs o cp1s es 

Pre I f I tltl mcdln In children ,vtthln the firsl year of life occonling
va ence o ear y onset o s 

to J"°'- 91% (01\cn tt al, 1993, Dagan tt al. 1996,
reports ranged between ·r1• • 
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Rossenfeld et al., 2005). Tite ,vorks on cm! OM Y ore fe,v, particulorly so in the sub 
Sohornn Africa, most have focused on school oge.

This study ,vos corricd out in n s b b h ·,_, · · u -ur on osp1uu setting ,v11h predommnnt lo,v

sociocconomic closs, \vhile most of the other studies were prospective search in group 

daycore progrnm. In the current study, nasal allergy, lo,v sociocconomic stntus nnd 

increased number of children in household have been shown to be significant risk 

factors for early OM compared to Joler onset This could be due 10 eorly exposure to 

overcro\vding ,vith inadequate ventilation and high humidity, lo,ver cilinry function, 

change of nosopharyngeal noro and recurrent respiratory infection. 

Adults nnd children of lo,ver sociocconomic status (SES) ,verc nt higher risk for a ,vide 

range of communicable infectious diseases, especially respiratory infections nnd other 

stresses (Cohen et al., 2006). Similarly, studies from lndio, Chino, Britain and United 

State of America have reported thnt to,v income nnd poor living conditions ,verc 

ossocinted ,vith greater incidence of acute upper respiratory 1J11ct infections and mnny 

more missed days of school ond more days in bed os n rtsult of ncute respiratory 

illnesses and otitis media (Sim et al., 1976; Egbuonu, 1982; Ano et al .. 1990; Cruiz et

al., 1990; Po\vcr, 1992; PQC'Odise et al., 1997; Deb, 1998). 

Why are people ,vitlt lower SES at greater risk for Infectious illness? There ,vcrc two

categories o f  explanation. One cntesory 011ributcd greater Incidence to increased

exposure 10 infectious agents ,vith decreased socio-economic status. Families "ithln

the lower socio-economic closs oOcn h11ve more children nnd live 1n more crowded

quarters; both environmental conditions conducive to transmission of infectious agents

(s. 1 1976 T be 1 1981) Poor environmental S41litotlon and poor hyg1cn1c1m et a ., ; o r et a.. 

• "posure nmong poorer anJ less educated groupspractices might also 1ncrci1Se c., 
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Altcmativcly; socio-economic c(n•• · . . _, may 1n0rense nsk of infection and infectious
illness because ii allcrs lhe body's ab'l't fi h IT· · 1 1 Y lo 1g I o mfec11on. For example, those ,,11h

to,ver SES might lnck infonnntion nbou1 vaccination, lack access to medic.ii care, or be 

unable to afford vaccinntions (Solbera et al., I 997). Vaccinations boost the immune 

system's ability to respond to specific infectious agents and hence reduce incidence and 

severity of illness. Inadequate nutrition among lo,ver SES groups may olso contribute 

to poorer host resistance. Malnutrition is known to suppress the immune system's 

ability to fight off infections and hns been identified ns o pathwny linking poor children 

10 disease risk (Deb, 1998). Health practices lhn1 worsen with decreasing education arc 

also thought 10 net as pnth,vays linking SES to infectious susceptibility. For exnrnple, 

greater rates of smoking contributed 10 greater susceptibility to respiratory infectious 

illness wnong teenagers and adults (Cohen et al., 1997; Paradise et al., 1997); ,vherens 

passive smoke exposure increased susceptibility among children (Graham, 1990). The 

other hcallh practices associated ,vith increased risk of respiratory infection such ns 

iruidcquatc physical exercise nnd poor sleep quality arc also more pre,1nlcnt among 

those to,ver on the SES gradient (Cohen e1 al., I 997; Cohen el al., 1999). 

Studies (Graham, 1990; Cohen et al., 1997; Cohen c1 al., 1999) have found associo1ion 

between unemployment ond susceptibility to clinicnl colds. The major outcome in the 

work of Cohen cl al. (I 999) \\'!IS 1h11t oner accounting for nll of these variables, those 

Yt•ho were unemployed were 3.4 times (p < 0.03) more likely 10 develop colds thllll the 

remainder of the volunteers. The tuUllyscs indicated that 01 lcas1 prut of the nssoci:111on 

could be ouributed to unemployed people smoking, having poorer sleep quality, and

elevated levels of nor-epinephrine. 

I th. h d O sinnlficonl risk foctor for early development ofn 1s study, allergy os emerge 1>" 

OM . 1 (2003) ond Koii:vold el al. (2006) also iden1ifled on
. S1mllnrlv. Aulnaer tl o 
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increase in allergic nnd ntopic cond·r 1 tons ns nsk foc1ors for the increased prevnlcncc of
01',1 in children. This could be explained by nasal allergy with eustochian tube
dysfunction and middle c11r inflammation however d1·rect .ddl II h I , , m1 c car a crgy as a so
been proposed. The bar chart of frequency of recurrence of OM in this study shov:ed
greater frequency in the early onset than la1er onset group. Of the 132 children with
early otitis media 55 hod more than 6 episodes compll!cd with 7/35 of those \vith lo1er
onset otitis 1nedia, although this did not sho\v significant statis1ical correlation. In other
studies (fcele et al., 1989; 01ven et al .. 1993; Dagon et al., 1996; Cassclbran t  et al .•

1999; Rossenfeld et al., 2005), significant corrcla1ions \\'Cre found betv,een early onse1

OM and increased risk of recurrence of 01orrhoeo. In the report of  Homoc et al. (1999)

children \vilh recurrent OM hod their first AO�! episode 01 o significantly younger age 

than children 1vith < 5 AOM episodes and 83% of children \\,jth recurrent acu1e O�I 

hod their first acute OM episode before 12 months of oge compared with 53% of 

children \\,jth < 5 episodes(P <0.05). Faden et al. ( 1997) had reported that mos1 infants 

were colonized \vilh OM pathogens such as Streptococcus pne11moniae, Haemopliilus

lnjluenzae, and Moraxel/a catarrhalls by oge 6 months nnd colonization \YIIS more 

frequent during episodes of upper respiratory illness. An immn1urc immune system, 

anatomic factors, cnviJorunentnl factors and preno1al exposures to IO\V dietary vitnmin

C inl41ce have been reported to be significnnlly relnled to early AOM (Dogan et al.

1996; Daly el al., J 999). This gave the impression that the mechanism of prenatal

inOu · h b ., ,L-ou"h maternal undemutrition particularly in the tracecnce m 1g t e cxpresscu uu, o" 
elements and overwhelming viroemio passed down to the infant ot birth and

f h · ht r.0rm the thrust of nuurc rcsc.mh into the riskP1'disposing to OM. All o t ese m1g " 

d . , cdio which ls important in , ic1\ of tbc high
an pathogenesis of early onset 01111s m 

. .fi association \\tth hearing lossPrevalence of cnrly OM and its s1gn1 ,cant 
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5.2. )fearing Loss And Otilis Medin 

This study hos sho,vn that the prevalence of h . 1 be . eanng oss to 47% among subJeclS 

\\1th CSOM. The hearing loss is predominantly m'ld h d 1 , owcvcr, 010 crate to moderate-

severe hearing loss seen in about 10% may result ·10 s,·gn·fi · · h' h . 1 1cant unpa1rment w 1c mny 

require medical intervention. Chronic suppurotive otitis media (CSOM) is O mnjor 

couse of acquired hearing impairment i n  children, especially in developing countries. 

l\llost opproachcs to treatment hove been unsotisfoctory or ore very expensive ond 

difficult; for exomplc parenteral aminoglycosides require long hospitnlization ond nre

potentially ototoxic. The hearing impairment produced by otitis medin affeclS 

intellectual performance, ,vhich hos been demonstrated by several studies (\VHO, 

2004). Lack of access to hearing aids oggravates the he:iring disabilities. At o recent 

\VHO meeting of experts from 15 Africon countries, CSO�I ,,-as considered the most 

common cause of persistent mild to moderate hearing impairment ornong children and 

young people in developing countries (Bluestone et al., 2002). In Nnirobi, Kenya, 

hearing loss \\'IIS found in 64% of school children with CSOM and in only 3.4% of 

children ,vithout CSOM (Dlucstonc et al, 2002). 

The high prevalence of hearing loss in CSOM os found in this study compnn:d ,vith

reports of 501/o from some developed countncs (Bluestone et al, 2002; O\U$Qllyn et al.

2004). These figures ,,ere higher thD.n reports from developing countries of prevalence

rates of henring loss follo",1ing O�I with effusion of 13.8-36.2% (Jacob tt al., 1997;

Saim et al .. l997; Only et al, 1999; OIUS1111yn et al., 2004). This could be due to the

frAt ,L. • d 1 • ntn' •s CSOM is onen reported to be more common and
.... uwt 1n eve op1ng cou • , 

more ensily detcc1cd 1han OM \\ilh effusion (Daly et al. 1999, Dlucstonc tl al., 2002,

01 04) P I ly the hearing loss \\'US prcdomuumtl) conductive
usonyn et al., 20 . or1una e , 

d • . , 'Id ,.:ihout functional impJinncnl, hence not rcquinng
an 1n the ma1onty \\11S m1 \., 

' 
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further n1011oge1ncnt. In this study the J-month cut-off k II r r 
• wns Ill en ns 1e rc,crcnce ,or 

selecting ASOM nnd CSOtvl, similar 10 studies in the USA, although the \VIIO
definition of CSOM is 2 ,vccks nurol discharge associated with perforation (\VIIO,
1998). 111e sequelne of CSOM, such as fibrosis ,vithin the middle car, ossicula.r
erosion, nnkylosis of the ossiculnr joints ond lobyrinthitis due to diffusion of toxins and

bac1erial brenkdo,vn products, hove been reported os the pathogenesis of deafness in

these patients. 111e potential deleterious clTccts of moderate-to-severe conductive

deafness and SHL on language ond education mnkc it imperative to implement early

mnnogemcnt of CSOM. Clinical and histopathological evidence have linked SHL in

CS0�1 to entry of toxic materials through the round-,vindo,v membrane into the iMer

car, leading to biochemicol oltemtion of the inner-car fluids, scrofibrinous precipitates

and inflammatory cells in the scala tympani, all of ,vhich result in gradual cnd-orgllll 

dysfunction and acccntuotcd threshold shifl (Paparella et al., 1970; English et al.,

1973; Beales, 1979; More and Dest, 1980; Paparello, 1981; Popp et al., 2003; Kirt:lnc 

et al., 2007). Similar to other reports (Paparello et al., 1970; Papp et al., 2003), the 

mean duration of CSOM is greater in patients \\ith SI IL. This suggeSlcd thlit the 

severity of hearing loss might be ossocioted ,,ith incrensing duration of the di�

(Paparello et al., J 970; Popp et al., 2003; Feng and Chen, 200-i), although the

a.ssocio1ion bet,vccn duration of disease nnd degree of SIIL hos not b<tn confinn«I by

all (Feng ond Chen, 2004). 

· II e only risl.. fllctor \\hkh sho\\cl aIn this study, socio-econom1c status wM 1 

l . 1 1 ·Ith dcvclopo,cnt of hcarinQ lo�s. This h �irnilar t,,mi stlcolly 1ig1111ican1 ossoc 01 on " 

, • I I 999) and the USA (Stllhlbcll!, I 986, Parodbc cl u/reports from On101n (Mocond e, 

l of or,.1 In chllJn:n from lo\\cr ,�1111 cl:13.�
1997; Cohen, 1999) of grcoter sever ty 

,a , 1 , ,ho nrt uncinploycd fh� contributil,n ('t' li'I"Whh less fonnol educnllon unu pun:n • 
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• • • soc10-econon11c status lo increased severity of OM might be muhifoctorial. Families of
a l01vcr social class often have more children nnd 1·,ve · cd h · h1n more congest omcs w,1 
poor sanitation nnd hygiene, nil of which create cnvironmentnl conditions conducive to
transmission of infectious agents (lvlocandie, 1999; Feng and Chen, 2004). In addition,
malnutrition, ivhich commonly accompanies lo1v socio-economic status, suppresses the

immune system and places poor children at greater risk of disease (Paparella et al.,

I 970; Sims et al., 1976; Beales er al., 1979; Cohen, 1999) Such children also have

diminished access to appropriate health sen•iccs ond immunization. 

Although causality cannot be inferred fr on1 these data, the nccuracy of the parents' 

recollection of the number of nuncks of O�I could also be o limitntion to this study. 

However, the findings suggest a need for more basic research on the social correlates 

of CSOM nnd the need to identify the impact of socio-economic o.nd nutritional status 

on hcnring outcome and the course of disease. 

5.3. The Role of Neonntnl lmmunobiology in the Development of Enrly 

Suppurotivc Otilis �·lcdlo 

The finding o f  this study identified defective type I immune response in neon11tcs 1vith

early suppurotive otitis media. This is evidenced by the finding of low cord blood

levels of IFN 1 ,vhich shoii'Cd 10 be slgnifiC41lt factors in the development of 0�1

within the first year of life IFN 1 is produced by the T - lymphocytes in response to

virnl or bncterinl challenge. lmmotun: perinotol immune system and oxidative s�

hn . . tributing factors 10 the ovcmll incidence of otill�ve been recognized 11s important con 

. . d Freeman 2001 ). According to Facionc. ( 1990) 1111d
med111 (OM) 1n Infancy (Castro nn 

K f tltls medlB occu!Ted about six months of age,
cmp. ( 1990) the first episode o o 

. d '--e ) 'cars or age, coinciding 1\'ilh the loss of
highest bcllvc.\en .seven months nn liu"' AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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mntemal antibody protection. The development of 0,1 th . . . •• was ought lo have 11S ong1ns
in early infancy, a period \Vhen the ncwbo , . . m s  1ncxpenenced immune systcn1 is 
motoring to develop on cfTcctive protect·,o . th n against pa ogens ond achieve
immunological tolerance tO\vords harmless antigens (Focione, 1990; Kemp, 1990;
Daly et al., 1999). Research hos focused on the prenotal ond neonotol periods 10

identify factors that increased the risk of non - communicable diseases (Bluestone, 

2004; Peuigre,v, 2004; Only et al., 2007). However, linle research hns been devoted 10 

the role of nconatnl immunobiology in the octiology of corly OM, although OM 

incidence is highest in the first 2 years of life and i t  is the most commonly diagnosed 

childhood disease (Daly et al., 1999; Lasisi et al .. 2008). 

This is significant because the onset ofO�I in the first fe\v months of life may lend to a 

greater risk of chronic otitis medin ,vi1h effusion ond recurrent OM thon children who 

hove later onset (Only et al., 1999; Pcuigrcw, 2004; Doly et al .. 2007). This study hod 

documented the incidence of OM per livebirth in lhe first year of life ,vhich \YllS 37%. 

The incidence oppcnred within the range of previous studies which reported between

14.8% ond 73% (Bcrrnon, 1978; Losisi et al., 2007). This is the first prospective follo,v

-up report from the sub • Sllhnron Africa hence the impression thot it could be useful

for planning in our region. The protocol in this study involved telephone coils lo the

various homes of pnrticiponts and clinic visits, thus reducing proportion of missed

cases 10 on iosignific:in1 level. 

IFN 7 is produced by the T _ lymphocytes in response to virnl or bacterinl challenge.

The main biological activity appears 10 be imn1unomodulntory, moduloce T-ccll

growth ond functional differentiation (Fischer et al .. 1999). 11 is a gro,vth•promoting

fia r: T d potentioccs the response of chese cells to micogcns or
ccor ,or -lymphocytes on 
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gro,vth factors (Spwum 1996· s d 1999 . • • rut s, : Yetiser, 2002; Ncnville, 2003). In

addition, it hos been sho,vn to net" . 1va1e macrophages, s11n1ulate cytotoxic cell activity

and increase 8 - cell differentiation and antibody production (Sands, 1999; Fischer cl

al., 1999; Yetiser et al., 2002· Ncaville 2003) IFN .. ·1s · I cd I · f • , . , 1nvo v a so 1n processes o 

bone gro,vth and inhibits bone resorption probably by pnrtial inhibition of the 

fonnotion of osteoclasts (T,vomey et al., 1990; Ferro cl al.. 1993; Scrfilippi et al.,

1994; Spuncm et al., 1996). 

Treatment ,vilh 117N -r of patients ,vith systemic inflammatory response syndrome 

cho.mcterizcd by nn impaired function of monocytes has been shown 10 augment 

functions of monocytcs and to result in clcnroncc of sepsis in the majority of these 

patients (T,vomey et al .. 1990; \Veiner, 1991; Farrar ond Schreiber, 1993). The 

impression fron1 this study is thnt these immunoprotective roles of IFN '1 are deficient 

from neonatal life in those ,vho had lo,v scrum level, hence their susceptibility to 

development o f  EOM among other infections. The interferon Gnm1na in cord blood 

may be passed from the ,nother during intrauterine life or 11 result of the body response 

to ongoing infections or both. These infections moy be newly acquired in the neonatal 

life or a result of intrauterine exposure. 

In this study, maternal scrum level of these markers \YQS not measured because \\'C

,vere not looking into the effect of these on the neonates. In addition, this study did not

do O serial measurement of these markers becnuse �,e study \\'llS studying the effect of

the baseline levels of these markers on the development of ES0�1. Ho,ve,·er, this

study hos considered the cffccl of breastfeeding, os oll of 01e subje<:ts '"ere

b � . 
d 

. 
1 d !though no weaning method ,v11,5 recommended The

rcns1accd1ng unng t 10 stu y, a 

mothers ,vcrc practicing the traditional method of wcnning common to the
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environment; all the mothers practiced breastf; d' 1 • ec 1ng cxc us1vety for the first 6 months.
Ho\vcver, it may be difficult 10 rule out the exclus'iv f h . . cncss o t e pracllce. 

The variety of protective foclors in human milk moy corn"" t ,._ h · · f,--nsn e ,or t c 1mn1otunty o 
the infant's immune system and lhe to,v production of the defensive agents in mucosru

secretions of the ne,vbom infants (\Volker, 2004; Ne,vburg, 2005). It contains 

imrnunoglobulins, lactoferrin, lysozyme, antiviral lipids and oligosnceha.rides) and 

interleukins, transforming gro,vth factor, antioxidants such os vitamins A, C, and E. 

hormones nnd gro,vth - promoting factors (Hammosh, 200 I; Cummings et al., 2002: 

\Volker, 2004; Nc,vburg, 2005). In addition to n1ecting the infant's energy nnd nutrient 

needs, the human n11lk provides an immunological support system extending fro1n the 

mother to the infant during the first re,v months of life (Prasad et ol., 2007). 

The gestational ngc nnd birth-,"eight \\ere not found to be significant factors in the 

development o f  ESOM. This suggested that there might be subtle difference bct,\'een 

in1munologic competence nnd the chronological mnturity of a neonate. The neonates 

who developed ESOM \\'ere front different soeiocconomie classes hence suggesting 

that environmental epidemiological factors may play confounding roles in 

development of infections. It \\'OS concluded from this study that ESOM might be the 

result of interplay bet\\'Cen quantitative defect in the neonatol immunobiologic factors 

and th · 'd · 1 ·col variables The study continues in order to determinee soc1oep1 em10 O&I 

funher the significance of these factors. 

S.4, Scrun111ntl l\litldle Eor ln1n1unoglobulins in Suppurntive Otlti_s �tcdin

Th · 1 • d vcrc the followings: Reduced scrum and middlee maJor findings from t 11s stu Y ' 
. . OM nrcd 10 ASOM and the significant differencecar secretion of lgA 1n CS comp 

bctwee ihe MF<; levels in ASO�I nnd CSOM (P• 0.0056), This suggested lhat
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reduced lgA secrc1ion from the middle ea red' r may p 1sposc to cbronicity. Secondly,
pcrsislcnt secretion or lgG in the scrum and middl e ear were greater 1n CSO?\,I subjcclS
than ASOM. This \YllS inferred from the m1io or scrum level or CSO�f 10 control > I
compmd ,vith ASOM to control <I nnd corrclotion (P= 0.043) bct,vccn serum lgG
level of ASOM and CSOM. J6nsson cl al. (2005) hove reponcd 1ho1 sustained low•
levels or lgA proved lhe strongest single indicn1or or susccptibilil) for rccum:nt otitis
media (P 0.008) nnd respiratory trocl infections {P-0.02), confirming our finding of

lo,v MES lg  A in CSO�I compared to ASOt-1. 

Ho,vevcr, the range or MES/serum lgA ratio of 2.1 - 4.95 in ASO�I ond CS0}-1 

sho,ved higher concentration of lgA in the middle car thon scrum. In this study the 

middle eor imn1une response \\'US based on the �1ES: Serum ratio of lgA / lgO index. 

This finding of an cxnggemted middle c11r conccnlmtion in both ncute ond chronic 

SOM in this study suggest that lgA production possibly originates from middle car 

mucosa sccretory response to inOommatory stimuli. The occUrTtnce of lgA antibody in 

MES nnd its absence or gross reduction in simultaneously drn,vn scrum has also been 

rcponcd os on indicator o f  local nntibody production (Solton and Jenkin, 1983; Nosrot 

et al. 1992; lshi2.0.ko cl al. 1994). Of the 401 a.ssoys pcrfom1cd in their study, 41

instonccs of lgA antibody exclusively in �IES ,vcrc found 

The normal middle _ car mucos:i appears to be de1·oid of ony organized lymphoid 

rolliclcs. Ho,,ever, expression of locol immune responses has been obscr\ cd in the 

middle c.nr mucosal epithelium during otitis media similnr to other sites of common 

m I · Th ·,mmunolonicol dcfcnse in lhc middle cnr dependsucosa immune system c " 
, ,1 'bod the custachion tube factor ond hemiity (�1urph) o.ndpnmllfl y on sccrctory nnu 1cs, 

Kyungchcol, 1997; Ogni, 1997; Faden, lOOI). Recent studies on otilis media ha,c

I de�elopmcnt of immunologic reactivity o.ndprovided more information on 11c AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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ch:uncteriz.otion of the important components f th . . o e mucosa-assoc,oted lymphoid

tissue nnd mucosnl cytokincs (Jung 1938. Juh 1 1997 0 , , n tl a , ; gm, 1989). The

production of specific secretory lgA by the odcno,d ond 'ddl m, e cnr mucosn cons111u1cd

llll irnportnnt part of the locnl immunological factor protecting the middle ear against 

invasion of both viruses 11nd bacteria pathogens (Bernstein. 1999). lgA pro,•idcd the 

dominnnl surface response to polysaccharide and lipopolysaccharide antigens but once 

the mucosa has been breached, most protection is provided by Jg02. It has nn 

important role as a neutralizing antibody 1n the prevention of extensive tissue domogc 

by this destructive toxin of n common respiratory pathogen (Snknrnoto et al, 1998: 

Bernstein, 1999; Droke -Lee cl al., 2003). 

Bernstein. ( 1992) ond others (Pnton ct al., 1993; Virolainen tl nl., 1995; Drnke - Lee 

tl nl., 2003) reported thnt lgA is produced in the adenoid and nasopharynx nnd 

directed against both viruses and bacteria pathogens in a genetically controlled fnshion. 

Pichichcro et al (1981) nnd Paton et al (1993) also found lgA class antibodies to the 

capsuh1r polysaccharides of Strcp. pne11monlat \\Cre detected more oOcn in the middle 

e:u- and occurred independently of lgA antibody in scrum. They olso found correlntion 

,vith the presence of the sccrctory con1poncnt in pneumococcal antibody, indicoting 

loc.il production of lgA antibodies. Children "ith pnt11mococcl found in �IES samples

developed nnsopharyngcal tgA antibody respoOSC$ to capsular pol)·socchnrides more 

oOen thnn did children ,vith pncumococcl found only in the nasophnrynx or not 01 oil,

indicating that the presence of s pnc11mo11/nt in Ilic middle car ,vns stimulus for

MSophnryngcal antibody production Simllorly. Virolaincn tl al (1994) nnd

Virolaincn cl al (l995) studied nasoph:1ryngcol nspirotc san,ples of 120 children ,,ith

acute 0111is media and detected lgA clnss nntibod) In 93"•· 

r 
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Ln this study, middle ear secretion ••- I ....... p cs ,vas used for the cs1ima1ion of the

immunoglobulin similar to the ,vork of Virolnincn et al. (1994) nnd Virolainen et al.

(1995). The finding of lnA in the 'ddl · · " m1 e enr sccrc11on m1gh1 sugges1 responses 10

nnsophnryngcel nnd possible middle ear inOamrnntion, nssocin1ed ,vith ASOM nnd 

CSOM. 

The other imn1unoglobulin ,vhich this sludy nlso found significon1 in moniloring 

clinical outcome ,vns scrum lgG. The presence of pneumococcal nnlibody nnd 

in1n1unoglobulin G in middle-car eITusion in the course of disease hns been nssocintcd 

,vilh rapid resolu1ion (Stoyer et al .. 1974; Hamdn et al., 1993; \Vright et al., 2000). 

Ho,vcver, there appeared 10 be pcrsislencc of disease despite persistcnl clcvntcd 

immunoglobulin. The sc:crelcd lgG n1ight be evidence of immunological renction to 

p.irticular strains of bnctcrie ,vhich migh1 not be related to Ilic current cnr infection 

causing discharge. Faden et al. (1997) demonstrated thnt children develop serum 

bactericidal antibody to the infecting strain of nontypoblc Hac,11ophyllus il,j111e11zae

(NTH!) follo,ving olitis media. The presence of bnc1c:rieidnl nntibody to o strain of 

NTH! ,vns associated ,vith protection from infection by that portieulnr stroin. Children 

who experience recurrent episodes hove persisting serum bnctcricidol antibody to their 

original strain, but tnck bactericidal antibody to the ne,v strain. A scrum bactcricidnl 

nntibody response then occurs to the new strain following infection indicoting that 

children develop n prolc:ctivc immune response following otitis media (Snknmoto et

al., 1998). 

Bnrenknmp. ( 1986) and Bnrcnknmp et al. (200 I) observed that pnssive immunization 

.. · h · · t' e ·1n experimental NTI 11 otltis mcdin nnd that b:icterial .,,t immune scrum 1s protcc 1v 

outer membrane proteins may be 1hc principal tnrgcts of protective nntibody.
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Of particular interest is also the origin of these nnt'bod' Th 1 ies. e serun1 - 10 - MES rauo

of lgG and lgM of about 0.1 - 0.4 oppear to suppon the view that antibody detected in 

the middle cnr ofien reflecis passive transfer from scrum rather than local production 

(Pichichcro er al .. 1981; Paton er al., 1993; Virolninen et al., 1995; Pmsnd et al.,

2007). Faden er al. (1997) and others (Paton er al., 1993: Virolainen et al., 1994; 

Virolninen er al., 1995) suggested that the antibodies diffuse into the middle-ear space 

passively due to lhe acute inOammatory response. 

Ho,\'ever, Sloyer et al .  (1977) reported that the fluid occumulntion in the middle car 

cavity represents, at least in part, a sccretory immune response lo infection of 

respiratory rnucosn rather than a simple transudntion. Although they '"ere not 

conclusive on the dilTercnt components of the middle CM secretion, findings from this 

study suggested that lgG and lgM in the middle enr might be a result of diffusion into 

the cavity follo,ving o response to the infective process. 

It \\'OS concluded that middle eor lgA secretion ,vns higher in ASOM than CS0�1. thus 

reduced secretion might be associated \\1lh chronicity. TI,c monitoring lgA assay 

might be useful index of determining likely progression to chronicily. 

It is thus the impression that, t11c possible use of the serum immunoglobulin G be used 

as index of chronicity in OM patients. The monitoring of this immunoglobulin in 

AOM might help in detem,ining the group of pnticnl likely 10 progress 10 chronicity. 

This observation is expected lo hove important implications in undcrs1anding the 

immune response of children ,vho experience recurrent episodes of otitis media. 

· R • onsc between l\,lucohl nnd Purulent 011111 �ledi
S.S. Mtddlc Enr ln1munc c .. p 

Th . . 1 . d YOS that POM \\'OS nssoein1ed '"ith both higher t-lESc main finding from l 11s slu Y ' 

I d ter froc1ion of �!ES/serum lgA sccrctory response
cvcls of lgA nnd lgG on a gren 
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than MOM. These findings suggested that lb . ddl . e mi e ear immune response 1s greater

in POM patients and it mny be O • � maJor ,actor contributing to the di ffcrcncc in the

nature of otorrhoea in OM. 

The unifying feature of otilis media (OM) is any structural change in the middle ear

associated ,vith a pennnneot defect in the tymparu·c me b u II h · m mnc. sun y, t ere 1s 

associated inflammatory mucosol disease in the middle ear, ,,ith or without the

mastoid cells (Levenson et al., 1989; Gilles and Asher, 1991; Chonmaitree et al.,

1992). The vnrious predispositions have been documented, although the risk factors for 

OM favour the development by ,vcnkcning of the in1munological defence, increasing 

the inoculums and middle ear invasion by pathogens (Paparella et al., 1990; Barbour, 

1996; Chung et al., 2002; A1ninargar et al., 2003). 

These different types of middle car effusions ond the clinical manifcstntions ,,ith 

v,hich they ru-e nssociotcd have been hypothesized to represent the typical 

inllnmmatory response (Paparello et al, 1990; Chung et al .. 2002). In addition, various

,vorkcrs have rcponed differences in the middle car immune response (�IER) between

mucoid and serous OM (Pop:irello et al., 1990; Chung et al., 2002).

Clinicnl observation in the outpatient hllS sho,vn that purulent (POM) and mucoid

(�IOM) OM are the prcdomiruu11 types seen among our patients. The prcdominnnt

immunoglobulin produced by mucosa! tissues is lgA, o molecule that panicipatcs in

host dcfcnse by inhibiting microbial adherence ond Invasion, innctl\'oting boc1crinl

toxins, and mediating cytotoxicity (Drondtzneg tt al, 1992; Kilian et al., 1996) ln

order to coloniu the human respirator) mucosn, invading r;ithogcns must o,crcome

the•• · f1i f lgA Several bacterial species elnborote extrocclluh11
- pro1cct1ve e ecLS o 

cndoocntidn�" which cle:ive the hinge region of the serum ond secretory forms of

, 
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lgA I nnd release lhe antigen-binding Fab d oniains from the Fe ponion of the
molecule. As n result of clcn,•agc the ngglutinat' . . . • ion ac11v1hes of both free and antigen-
bound lgA I are eliminated {St Gcme I 990· 0 d•�· 1 , , rnn ..... cg er a ., 1992; Kilian cl al.,

1996). 

The lgNlgG has been reponed as the reliable measure of middle car response in 0�1. 

In an assay of 32 sern and 50 lvlES of p:11icn1s ,vilh MOM, Arnirzargar e1 al. (2003) 

rcponcd n higher ratio in the middle ear (0.23. 0.35) than scrum (0.13). This is similar 

to the report of Jeep. {1990) nnd Faden et al. (1989) and it is comparable "'ith our 

finding of 0.2 - 0.3, corroborating the hypolhcsis that there is on independent immune 

response in 1he middle eor. 

E1nonts et al. (2007) hove nlso sho,,,1 thnt genetic variation in innate immune response 

genes such ns TNFA-863A, TNFA-3160. Ti\lFA-2380, /l/0-1082 A. nnd IL6-l74G 

alleles in the pron1otcr sequences n1oy result in altered C) tokinc production affecting 

TNr:A (tun1or necrosis factor A). ILi D (interleukin 113), and IL6. This cytokine 

dysrcgulotion ho, c been nssocilltcd with meningococcnl infection. Increased 

expression of TNr:-o, JL-1 p, JL-6, nnd IL-10 hove �n obser, cd during c>.perimcntnl 

otitis n1edin in nninials 1o contributes to on otitis-prone condition. (Alho er al 2003, 

Emon1 et t1f., 2003; Long cl ul., 2003; �lclhus and Rynn, 2000). 

This study also revealed that cluonicity of OM hod significnntly higher association

,vith MOM than POM. This might be e.-:plained by otitis mcdio ,vith effusion of our

findings. Firstly increased middle ear rcsponsc in PO�I compared to rv1orv1, as found

in tl · d I n•l'ing and recovery. This ,vas reveolcd by �!ES/scrumus stu y, may encourage i. ... 

.... • r 1 1, h 10 'n PO�! compared to 2.6 ln �10�1. In addition, there,utto O gNJgG \\I llC \VQS I • 

· . f II y in MOM thon POM evidenced by higher le,el or
WUs a higher propon1on o o erg 

f 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



scrum lgE in MOM than POM. Furthermore, the MES/serum of lgE \VIIS less (0.89) in
POM lhnn MOM ,vith significant statistical difference (0 03) · 

1 . , suggesting greater ro e

for allergy in MO�! compared to POM. Allergic rhinitis patients have a higher risk of

eus1achian tube dysfunction, particularly during childhood. As a result of this

dysfunction, the tympanic cavity is affected by: accumulated secretion, proliferation of

mlcroorganisms and changes of the hypersecrction of the lining mucous. The long

term persistence of these secretions may domage the normnl functions of the ossiculnr

chnin and thus the transmission of sounds, leading 10 the onset of hypoocusis which

may interfere negatively \Vith the child's development. lgE sensitizntion and

respiratory allergy symptoms ore independent risk factors for the dcvclopn1cn1 of 

OM£, suggesting that both immunological and mechanical poth,voys may contribute to 

the dc,•elopmcnt of the disease. Additionnlly, they nre suggestive of nn interaction of 

allergy nnd viral infections in the upper oil"\voys, leading to an increased risk of MES 

(Yoon er al., 1990; Alles er al., 200 I; Sobol er al., 2002; Lazo-Soenz er al., 2005; 

Cho.ntzi er al., 2006). 

Comparisons of morphologie nnnlysis in different otitis mc:din types have sho,vn that 

acute inflammatory chonges ,vere usually seen in purulent otitis media and chronic 

inOammntory chnngcs were niore severe in n1ucoid otitis n1edia. llowcvcr, there \Vere

overlaps in the hislopalhologic findings bct\vccn different types suggesting a

t. r 
· · d' types \•.:th one type of otitis media changing into anothercon 1nuum o 01111s me 10 , ,. 

type (Yoon et al., 1990). The persistence of mucoid otitis media hos also been

· 
f suiting from influx of ncutrophil ,vith release of01tnbuted to the cycle o events re 

. h damage 10 middle c:ir epithelium. The damagencutrophil elnstnse wlue c:iusc 

. , •hi h impnirs opsono-phngooytosis, nnd ottrncts morest1mulales production of mucus w c 

• • 1. 1 11 production of IL-8. Ultimntely mucocilinry
ncutroohil hv induc1nQ eotthc 10 cc 

• 

I 
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clearance is impaired, llllov:inn pers· t d · · o 1s cntc an rcphcat1on of coloni1.1ng bacteria and

further innux of innnmmntory cells (Bro,vn et al, 1985).

furthennorc, lo,v scrum 2inc seen in MOM may be evidence of malnutrition ,vbich 

moy potentinte chronicity. Dietary Zinc deficiency impairs ovcrnll immune function 

end resistnnce to infection by suppressing thymic function, T-lymphot)tC 

development, lympho-prolifcrotion, and T-ccll-dcpcndcnt B-cell functions (Shnnkor tl

al., 1998). 

The main addition to the literature from this stud) is the difference in the middle ell! 

response and scrum Zinc bct\\ccn POM ond �10�1 o.nd chronicity, "hich hns not been 

previously documented. There is need for further studies on the significance of this 

difference in relation to the development of ocutc complic.itions of OM, "hich hove 

been found to be common in the developing countries. In this study, 6 month follov,o up 

,vns achieved in 22Sn84 AOM (80%) ond the laboratory technique used in ?.inc o.nd 

immunoglobulin assay \\ere standard. ohhough, totnl immunoglobulin \\'US assa)cd. 

However, assaying for specific in,munoglobulin need to be considered in future, as this 

may further substantiate the result 

h 'YllS therefore concluded, from this study, that middle car immune response as

measured by lgA/ lgG rotio in the �!ES and scrum is greater in PO�I thnn f\10�1; in 

-�d· · 
I z· nd h'tgh �!ES lgE \\ere more common \\lth f\10�1 than.,.. ,uon o,vcr scrum 1nc a 

POM o.nd there ,vns greater ossociotion of chronicity ,,ith l\lOl\l thnn PO�I

I 

•
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5.6. Role of Elevnlcd lmmunoglobulin E Levels in Suppurati\'e Otllis i\lcdin 

In this study, the finding of ratio of totnl lgE in the MES 10 serum of o. 75 and 1.4 for 

AOM and CSOM respectively suggested thnt the lgE \\IOS secreted locally from the 

middle ear mucosn. In nddition, the signilicnnt diITcrence bet,\'een the t.,IES lgE level 

in ocute and chronic otitis media, seemed to suggest that CSOl\il ,v:is associated ,vith 

the cxoggcmted middle cnr secretion of lgE. Hurst l!t al. ( 1999) n:por1cd elevated 

effusion concentrations of specific lgE in 83.3% of S0�1 po1icn1s nnd nonnol scrum 

lgE in 30% of SOM. In a study of 88 children, Chnntzi et al. (2006) concluded thot lgE 

sensitizntion and rcspirnlory allergy symptoms were independent risk factors for 01ilis 

media. Bernstein. (1992) and Bcms1cin and Doyle. (1994) s1udied 100 young patients 

,vith recurrent oti1is media ,,ith c!Tusion (O�IE), 35 of who hod lgE-mcdiatcd nnsol 

allergy. The allergic patients hod higher levels of lgE in their serum and middle cor 

eITusion.s. They concluded thot lgE-niediotcd allergic n:oc1ions played n role in 1hc 

pathogenesis of 01i1is n,edia ,vith effusion in nbout 23% of young allergic p:11icnts \\1th 

this disease. They proposed that the portion of the upper respiratory trnct involved in 

the lgE-medintcd hypersensitivity reaction ,,'!ls 1he mucosn or the nosophllryngcol 

ponion of the custochinn 1ube, ,vhich becomes inflamed. This study found evidence of 

allergy in 80% of CSOM compared ,vi1h 47% or ASOM and 33% of controls. This 

finding "'as similar 10 thal ofSkoner. (200-1). In 1hcir s1udy of209 children ,,ith O�fE

they found nllcrgic rhinitis in 89%, o.slhmo in 36%, and eczema in 24%. Tuts high

prevalence of allergy led 10 suggestion of n causal relationship.

Th fi d. 
f , 'fi -lotion bc1,veen total I\IES lgE le,·el in ncu1c nnd

e 1n 1ng o s1gn1 cont co .. � 

hr . • . . 0 04) ""nn:d 10 further suppor1 n likely role for lgE level asc on1c 01111s media (P• . op,... 
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a potentiating factor of chronicity Hov,•e • ver, secondary bac1eriol nnd viral infec1ion
might conlribute to the persistence of otitis d' R me 10. ecum:nt suppura1ivc otitis media
(SOM) hns been reported to occur in about one.third of the allergic rhinitis populn1ion.
The incrensing prevalence of otilis media has bee l'nk d 1 n I c to nosa allergy (tvlog, ond
Suzuki, 1997; Tile Allergy Report, 2000; Umap:nhy et al., 2007). The role of the

middle ear in allergy and the origin of l g  E are still controversial. Clinicnl and

experimental studies sho,1·ed the efficacy of allergic trentment in improvement of otitis

media in patients ,vith both SOM and allergy (Bernstein, 1992; Mogi et nl .. 1992;

Lonphenr, 1997). Further, viral-specific lgE antibodies similar 10 those of type I 

nllcrgy has been found to be induced by upper ain1'lly infcc1ions (Bernstein and Doyle, 

1994; Mogi ond Suzuki, 1997; Hurst et al., 1999). 

�logi and Suzuki. ( 1997) reported otitis media in 42% of nasal allergy ond 35% of non 

allergy children, a ratio ,vhich ,vns significantly higher than those seen in the control 

group. They also sho,ved that the eus1achian tube '''llS involved in type I allergic 

reactions of the nose. 111c tubal dysfunction elicited ,vns transient, although, it 

interfered 1vith the clearance of tvrES. 1l1ey concluded that type I allergic reactions of

upper respiratory tracts ,vcrc factors indicative of o chronic state of discnsc. rnthcr than

a cause of SOM. Pnthophysiologic models of otitis media hove sh0\\'11 eusu1chion tube

obstruction by both intrinsic venous engorgement ond extrinsic mucus plugs secondary

to lgE-mediotcd hypersensitivity (\Votanobc et al., l 991; Mogi et al.. 1992; Alles et

al., 200 I; Chonrzi er al., 2006). 11,is resulted in signilicnnt reduction of middle car

pressure which disrupted tight junctions ond allo,vcd for tmnsudntion of fluids into the

middle car space. I loncc further middle cnr inflnmmotion, mucoSlll melllplnsio, ond

incrc d I d 1 
, • • all of which \\'el'C hallmnrks of chronic otitis medin 1vith

ose g nn u or OCIIVIIICS,

effusion fficmstcin. 1992; Dcmstein ond Doyle, 1994; Hurst et nl .. 1999; Chantzi et
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al., 2006). Further, experimental studies in guinea pigs have sho\vn that most cells
,\'ere distributed in the tubotympanu · , . m 1n response to conunuous 1nflon,mn1ory stimuli.

Their densities \Vere highest in the phnryngcal orifice of the eusiochia.n tube and this 

density ,vas higher in the nduh than in developing guinea pigs (Mogi a.nd Suzuki, 

1997; Sobol et al., 2002; Cha.ntzi et al., 2006). The induction of viral-specific lgE by 

viral infections of the upper respiratory tract and the triggering of bacterial infection by 

viruses hos been reported {\Vntanobc et al., 1991; Hurst et al., 1999; Alles et al .. 200 I; 

Skoncr, 2004). In this study \\'C assayed the 101111 lg E and 1101 lhe specific lgE due 10 

the limillltions in our foeilily, similarly, 10101 lgE ,vns used in the reports of 01hers 

(Bernstein, 1992; Mogi ond Suzuki, 1997; The Allergy Report, 2000). The nssocinted 

pnrositic infection ,vns ruled out by checking lhe blood of the patients for cosinophilin 

which \VQS not found, although \VC did not check 1he stool for parnsiies. The age of the 

(Xltients ranged from 6 months 10 9 yeors while the oge inclusion criterion wns O - 12 

years. This discrepancy ,vas due 10 the obsence of patients ot the extremes of the 

inclusion criteria available for enrollmcnl. Ho,\'evcr, ,,·c noted thnl the range of the 

101al lgE assay niighl also be due to the ,vide range of the oge of the subjcc1s ns o 9 

yc:ir old ,vns far more likely 10 exhibil nn allergic cons1i1u1ion 1hon n 6 monlh old. 

From 1he finding o f  significanl history of allergy and positive skin rcnclion in 70% of 

CSOM compnrcd 10 28% in resolved ASOM, ii ,vns concluded 1hn1 !here migh1 be 

substnntial polenliniing role of allergy in SOM. 01her foctors such us malnutrition and 

d. · 1 ls urnnc vim! and bacterial infcc1ion lending 10 pcrsislenccovercrovv 1ng m1g 11 a o cnco o 

of suppura1ive disease. 

• 

I 
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5.7, Interferon G11mm11 in Suppurat· 0 .. · n•c hhs l\ledi11

The mnin finding from this study ,vns th . 'fi . . e s1gru 1cnnt assocm11on between elevoted
middle eor secretion of IFN-r ru,d the tendency to chronicity, in addition there ,vos
higher secretion of IFN--y in mucoid 01-vl compared to purulent OM.

This is similar to the ,vork of Chen et al. (2005) nnd others (H' · I 1992· y II 1m1 et a ., , c on

et o/., 1995; Mox,vell et al., 1997). Chen et al. (2005) rcponed that the level of lFN-

gon1mo in chronic period ,vas much higher thnn in ocutc period. They concluded that

high expression of IFN-gnm1no In the middle ear effusion may be a reference of SOt-1

tending to chronic course nnd that the IFN-gnmmo in the middle enr effusion may be 

produced by local tympanum, but not exuded simply from blood. 

Similarly, Yellon et nl. (1995) ond Himi tt nl. (1992) found that higher level of IFN 

secretion in middle car effusions may be a marker for Ot-1 chronicity. Maxv,cll et al.

(1997) found 1h01 the TNF-alpho levels were significantly IO\\'Cr for children ,vith 

multiple tube insenions (P = 0.02). Higher levels of TNF-olphn ,verc no1cd in those 

children ,vho subsequently developed episodes of otitls media nOcr tube placement (P

• 0.02), hence they concluded that cytokincs nnd their inhibitors nrc present in o large

number of middle cor effusions ond in pnn ore likely imponont in the regulation of

inflammatory processes i n  chronic 01i1is media with effusion.

IFN ., is produced by the T _ lymphocytes in response to viral or b.ictcrinl challenge

:ind it hos been sho,vn to activate macrophages, stimulate C)'lOloxie cell octivity nnd

increase 8 _ cell di!Tercntintion and antibody production, ond, it has potential to cause

tis d (Y 11 1 I 991 · Nassif et nl 1997). The C)'totoxic ond os1coclas1
sue an,age e on et n ., , 

•ftd fib . 1 • 10y be responsible for the persistence of otorthoca
... , 1 roblnst s1in1uloung oct v11y n 

sctn in the nntienl� I 1991 · Mimi et al. 1992; !1.ln."<well et al, 1997; NI\Ssif
ellon et a ., , 

' 
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et al., 1997). In  an earlier study, assessinn im I b 1• • t> munog O u ins 1n suppumllvc OM. scrum

lgG level (P• 0.04), MES lg G (P• 0.0i) and MES I E ( g p. 0.04) shO\VCd s1gnific.int

difference bct\veen ASOM and CSOM sunnesf lh · 1 · . 
= 1ng e,r ro c as n chron1c1 1y fnctor 

(1 lotomi et al., 1994; Mnx\vell et al., 1997; Lasisi et al .. 2008).

In this study, correlation \Vas found bct\vcen IFN -l and MES immunoglobulins.

suggesting that Lhe MES lFN-l \VOS secreted from the middle car mucosa. In addition,

correlation \VOS also reported bet\veen MES IFN-7 ond other cytokines nnd

immunoglobulins in the middle CllJ' (Yelton et at., 1991; Himi et al., 1992; Mnx,,·ell et 

at., 1997; Nassif et al., 1997). The explanation for the reverse correlotion was 1h01 o

high MES IFN-l resulted in mucosal damage lending to reduced secretion of protective 

imrnunoglobulins in the n,iddlc ear thus lending to chronieity. 

Similarly, IFN-'l helps in the production of TNFo, which has been implicated in the 

increased secretion of mucin by oinvny epithelium, hence persistence of 01orrhoco.

Induction of mucin secretion hos been reported to be via on intracellular path,vny that

appears to involve endogenously produced nitric oxide (Fitzgerald et al., 1987; Y cllon

et at., 1991; Hotomi, 1994; Nassif et al .. 1991; Storgoord et al .. 1997: Lasisi et at ..

2008b). A potential palll\vny by which cGMP could enhance mucin secretion involves

activation of phosphokinosc G ,vhich nre serinc kinoscs involved in o such biologic

responses as calcium signnling. neutrophil degrnnulotion, potassium ond chloride

channel functioning, and mucin secretion (Ye lion et al., 1991; Hotomi, 1994; Nassif et

at., 1997; Storgnnrd et al., 1997). A major siiµlifiCllnce of our findings is that

chro ' · • I be i I d \V·11h hinh MES IFN-T, hO\\'CVer, this study did not shO\\'
n1c1ty rn,g it nssoc n e i;,• 

ea I 1 · 1 . be h' h IFN -rand ASOl-1. The clinical Implication of this
usa re nttons 11p t,vcen 1g • 

stud · h b · th Interferon Gnmmo level in the �IE aspirate, the pnrcnts
Y 1s t nt y assessing c 
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can be better informed thot the ear infe r c ion may hnger on for longer period, and that
the child moy need longer term fi II · . 

0 o,v up. It 15 sc,entificully probable thot control of
chronicity of otitis media could be achieved b th . 1 f . Y e tna o agents ,vhich con counteract
the errects of IFN-r, nmong other Th I cytokincs. Mo,vcver, the study did not look into
the role o f  the size and bacterial load of ode "d . I . no1 s 1n re a11on to the outcome of

suppurative otitis media. It ,vos concluded from this study that high MES IFN-7 is 0

chronicity foctor in suppurotive OM. 

S.8. The Role of Nutrilionnl Fnctors in the Aetiology and Outcome of

Suppurntivc Otitis Media 

The main finding in this study \VOS significant hyporctinolacmia in ASOM subjects 

compared to controls (P<0.05), suggesting an association bel\vecn the deficiency of the 

role of retinol and devclop1ncnt of ASOt-1. This ,,'lls similnr to the findings of Yilmoz 

tt al. (2004) and Cemek et al. (2005). Another major contribution of this study, ,,1 hieh 

hos not been reponed earlier, ,vas the finding of significantly lo,v serum retinol in 

ASOM patients ,vho progressed to  chronicity compared to those ,vho sho,vcd evidence 

of healing. This suggested o possible role of hyporetinolnemia in the potentiation of 

chronicity of suppurative otitis n,edio. This could be explained by the role of Villlmin

A in mointoioing the integrity of epithelio and secretion of mucus, "hich may be

defective in patients ,vith (o,v scrun, level. Retinoid and their derivotives nre required

for the maintenance of the nonnal epithelial mucociliary phenotype. They cxcn their

c!Tccts via specific nuclear receptors, rctlnoic ocid recep1ors ond rctinoid X receptors

nll of which ore members of the steroid/thyroid receptor supcr-fomily. They net as

lin•"d d ., · 
1- �actors interacting ,vith retinoic acid response elements

,...., · cpcnucnt trnnscnp 10n 11 

'"""led · · f la"'ct gene (Andersson et al. I 986; \VIIO, 1995}.
v..., 1n promoter regions o , " 
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Reverse tronscriptaseipolymernsc chain rcoc1ion nnd i h' h , mmuno 1s1oc cm1s1ry have been 
used t o  detect all these receptors in viiro nnd in v·,vo i _, h n nonnw umnn lung tissue, ornl 

tissue nnd bronchinl specimens (Aukrust et al., 2000; Oncten et al., 2002; Bncten et al ..

2004). On the other hnnd, in this study, serum zinc was not found 10 be a significant 

factor in development of ASOM nnd predisposition 10 chronicity. 

Zinc is nn essential trace clement importnnt for immune function nnd resistance 10

infection. II must be consun,ed regulnrly ns ii cannot be stored in the body. Over 60Yo 

of children under the ogc of five hove zinc deficiency from in11dcqunte diets in some 

lo,v income countries (Cnulificld et al .. 2004). \Vhilc vitomin A deficiency \\US found 

in '111 estimated 127 million preschool children nnd 7.2 million pregnant ,vomen 

,,·orld,vidc, suggesting a serious public health problem (\Vest, 2002). The 1,,"0 nutrients 

piny esscntinl role in immune function nnd their clfects included increased risks of 

monality and morbidity from measles, respiratory tract infections, dinrrhca disC!ISCS 

(Kirby et al., 1981 ), blindness (Scmb:i and Bloem, 2002), nnd nncmin among olhers 

(Kirby et al., 1981; Christ inn et al .. 2000; Scmbn nnd Bloem, 2002) In addition, their

supplementations hove been reported to reduce morbidity rates llSSOCiatcd "ith 

pncumococcnl discnse by delaying the m1c of colonirotion and lhc age of occurrence 

(Christion et al., 2000). Retinol and Zinc were chosen bccnuse lhcy ore nutritions) 

factors ,vhieh nlso hove nntioxldnnt properties l\lld the role of oxidntive stress hos been 

cmpluislzed in otitis media (Cron cl al .. 2000).

I d f 23 i C k et al (2005) reported n slgnlfienntly dccrtn�� scnunn o s1u y o pat ents, cmc 

I I f I ·11, acute otltls mctlin (P<O.OS). The dcficicnc) of theeve o rctlnol in lhe pal cnts w1 

I lntcd with rcllnol hns been reported IIS the criticnlmmunon1odulotory functions ouoc 

factor in the predisposition to Infections Vltnmln t\ dol1clcncy lndu�s nn UJ\'

' 
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regulation of lhe T helper subset I cell (Thi}- d. d me 101c response (Bhnndan et al.,

1994; DeCicco et al., 200 I). Experiments in vitro d .
1 d' on on1mo stu 1cs suggested thot 

retinoid \Vere importllllt regulators of n1onocytic difTerentiotion and functions. \Vhen 

added to n,onocytic, myclomonocytic or dcndritic cell line cultures, retinoic ocid 

promotes cellular differentiation (Breitman et al., 1980; Gcissmann, 2003; Jiang et al.,

2003; Mohty et al., 2003). In oddition, i t  influences the secretion of key cytokines 

produced b y  mncrophoges, including tumor necrosis factor (TNF•o), IL-1 ll, IL-6, ond 

IL-12. All-tmns-rctinoic acid skewed the difTcrcnliotion of human peripheral blood 

monocytcs 10 IL-12-sccreting dendritic cells in one in vitro study (Jinng et al., 2003;, 

Moh1y et al., 2003; Lnsisi, 2009). In o.nothcr study, ii inhibited lipopolysacchoridc

induced IL-12 production by mouse macrophages (No et al .. 1999). All-trons-retinoic 

acid \\'US sho,vn to decrcose secretion of TNF-o in murinc peripheral blood 

mononuclcor cells (Kim et al  .. 2004; Mou et al., 200-l) and myclomonocytes (Jvlothe,v 

and Sharma, 2000) and macrophages (Hashimoto c1 al., 1998). On the other hand, 

retinoid appear to enhance the secretion of IL-1 ll (Hashimoto el al., 1998; Higuchi nnd 

Nngo10, 2000; Abnss nnd Lichtmon, 2003; Chcrillll cl al., 2003; Ribeiro e1 al .• 2003: 

�1oun el al .• 2004) ond IL-6 (Rlbeiro 01 al .. 2003) by mocrophogcs nnd monocytes. 

The dcvclopmcnl of neutrophil in the bone mllfTO\Y is controlled by retinoic acid

rcccp1or-moduloted genes (Jvloun et al., 2004), nnd rctinoic acid in cultures accclcmtcs 

nc •· h·t · (R'b · et al 2003) Treatment with retinoic ocid hns beenuuop I mo1umt1on I e1ro .. 

Sh h be r Cutrophil and the supcroxidc • generating capacity 1n
O\\'n 10 restore t c nun, r o n 

rots ond cnlvcs (Higuchi nnd Nogotn, 2000, Cherian et al., 2003),

Th I · hip bct\\'CCn vilDnlin A ond neutrophil function
ere ore limited data on the re auons 

. 
1 d the effect of vitrurnn A supplcmcntot1on on

1n humans. RahmM et al. ( 1996) exam nc 
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cell-mcdiated immunity among infants younger lh 6 th . nn mon s ,n Bangladesh. Their
results sho,vcd cell-medintcd immunity responses were · d · r. • himprove nmong 1n1W1lS ,vu 
adequate serum retinol concentrations nf\cr supplen1entation, but there wns no
improvement among children ,vith lo,v serum rctinol lcvels.

The impact of vitamin A on circulating effectors of innntc immunity, including acute

phase response proteins and the complement system, \\'ll.S studied in trials from Ghana. 

Indonesia, o.nd South Africa. In the Ghll!la study of preschool children, large doses of 

vitamin A every 4 months for I year resulted in significnntly increased scrun1 on1yloid 

A and C-reactive protein nn1ong children (Fa,ni et of., 1993). Ho,,-ever, no effect ,vns 

found on the C-rcoctivc protein concentrations in the Indonesia study (Sernbn et al.,

2000). Plnsmn CJ complement ,vns not affected by four doses of vitamin A 

administered ,vithin a 42-dny period to South African children (Beisel, 1982; Zhao o.nd 

Ross, 1995). 

Another significant risk factor in the pnthogcnesis of acute otitis media which has also 

been found 10 be adversely affected by lo" rctinol is no.sophoryngcal coloniZDtion. 

Cole et al. (200 I) rcponcd that the risk of no.sophnryngeal coloni1..ntion among in fonts 

aged 4 months ,vho ,,,.ere not colonized by age 2 months \\'BS significo.ntly reduced in

th . . d .lh the placebo group [odds ratio 0.51 (0.28, 0.92), Pe Vltam,n A group compare ,v1 

• 0.02). The odds of coloniZlltion ,,,.ere 27�'o lower in the vitnn1in A treated group than

. . (048 1 I) p = o 13]. 11,e risk of coloniZDtiooin the placebo group (odds rauo 0.73 · • · ' 

. 74'¼ lower in the viLOmin A trented group than inWllh penicillin-resistant isolates was 0 

11 c they concluded thnt neonatal vitamin Athe placebo group at 2 months of oge. enc 

. . nssocintcd ,vith pncumococcal disease by
may ploy n role in lov,ering 1norbidity rates

delaying the age nt which colonization occurs.
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Physicochemical injuries alter the respiratory epi'lhel'ium . resulting in a mullistep 
process to squamous metaplasia (Beaton ct al.. 1993; Benn et al., 1997; Bahl et al.,

2002). In vivo, vitainin A deficiency induces replacement of the normal
pseudostrotified mucociliary epithelium by a mctaplastic stratified squamous
epithelium (Benn et al .. 2002; Benn et al .• 2003), a process that can be re\lersed by a
dietary vitamin A supplement (Benn et al., 1995; Benn ct al., 2000). Rctinoic acid
(RA) inhibits the expression of squamous-related genes, such ns keratin 13 in rabbit

tmcheobronchial cells (Bhaskaram and Roo, 1997), cholesterol sulfote in human

epithelial cells (Binka et al. 1995), and tronsglutaminnsc and comifin in human

epidermal kcmtinoc)'1es (Brcitman et al., 1980). RA also induces n mucosecrctory

phenotype by activating both transcription of specific mucin genes, particularly

MUC2, MUC58 and MUCSAC, ond mucin secretion (Moon et al., 2000; H\\1111g et

al., 2006). All of these result in nltcmtion of n,ucin secretion which could be a factor in 

persistence of otorrhoco ond CSOM.

Inferring from these findings, supplementation of vitamin A in children might help in 

control of ASOM and its chronicity. Furthermore, this has been corroborated by 

findings from vitamin A supplementation studies (l lusscy and Klein, 1990; Coutsoudis 

et al., 199 l; Bro,vn and Robert. 2004). Studies from England, South Africa and

.,. . h d d . n the risk of nutritional blindness and morbidity of 1 ll!Uanin ave reportc ecrense 1 

infi . . . 1 e irotory infections, severe diarrhen, HlV, andcc11ous ong1n from meas es, r sp 

. . . die vitamin A supplcn,cntntion to childrenintestinal helminthiasis follo,VJng peno 

d. 1 1991 · Bro\\'11 and Robert, 2004 ).O lussey and Klein, 1990; Coutsou 1s et a ·· • 

, on child morbidity include II reduction in theThe effects of virnmin A supplcmcntnt1on 

1 tcd with the enhanced T-ccll-dcpcndcntseventy of measles. This could be corrc 11 

I 

j 
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nntibody production thnt \\'QS observed in the childre ·th 1 (F · 1 n \\1 mcns es n,vz1 et a ., 

1993; Fo,vzi Cl al., 2000). A decrease in the severity of measles morbidity could nlso

cxploin on overall overage reduction in measles-specific mortality of about 60%

(Grotto ct al., 2003). This could have a positive effect in the control of suppurativc 

otitis media. The benefits of vitan1in A on meoslcs-rclotcd outcomes ,nay go beyond 

the correction of underlying deficiencies and could actually represent adjuvant 

therapeutic effects (Butler cl al., 1993). In addition, lhe degree of depression of rctinol 

,vns nssocinted ,vith severity of these illnesses. ll1c beneficial effects of vitnmin A 

supplcn1cntntion among children could be mediated by o short-term incrcnse in 

antibody production, possibly os a result of increased lymphocyte prolifcmtion. 

Ho,vever, more doto ore needed from human trials nbout the role of vitamin A 

supplementation in modulating the Thtmi2 response as a potential explanatory 

mechanism for the viton1in's observed effects on clinical outcomes. 

There ,vos only one report, thnt of Bondcsto.m et al. ( 1985), linking the recurrent otitis 

media ,vith lo,v scrum Zinc. Although, several reports by \Volker et al, (2004) nnd 

others (Juni et al .. 2001; Ohutto, 2004; Robbcrsdad et nl., 2004; Higgins and Green, 

2005) hove sho,vn the benefits of -zinc supplementation on prevention of otitis media. 

I th. k h " d 11101 scrum -zinc ,vas O factor in the type of middle ear n 1s ,vor •• ,ve ave ,oun 

·- . Lo 
. • .... r.ound in the l'-10�1 thnn the POM. Allergy plO)'cd.... -.rct1on. ,vcr scrum zinc , • ..., 1' 

• . . gl th secretion of histnn1ine nnd other mediators. Ins1gn1ficant role 1n MOM throu 1 e 

. . . d b. 0 onoid hove been reported to help in reducing thecontrnst, zinc, V1tam1n Can 10 av 

t d by tho body during nn allergic episode effects of  histamines that ore sccrc c 

. . 1 slble thot the rcloth·c absence of 2inc may
(13ondcstom et al., 1985). Thus 11 1s P ou 

explain the link. 
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In conclusion, this study had identified hy · 1 • • • poreuno o.emia IIS o s1gn11ican1 factor 1n the
octiology and outcome of suppurntive 1• • d" . 0 ius me ID, suggesting rctinol supplementation
o.s one strategy in control o f  SOM. However there ·s _.., r r 11 , 1 ne"" ,or o 10 o,v - up of this 
study to test the effect of vitamin A supplementation on the outcome of AOM

5.9. The Future of Research in  Imn1unobiology of Suppurotivc Otitis l\ledia 

5.9.l. Epidcn1iology 
Most studies have looked into the cpidcn1iology, documenting the incidence up 10 90%

in children under 2 years of age (Juhn et al., 1994; Cossclbront et nl., 1995) and 60% 

in preschool a11endees (Cnsselbront et al., 1995). In Nigeria, the prevalence is 21.2% in 

children ond accounted for 25% of patient attendance at the otorhinolnryngologic 

clinic (Paradise et al., 1997; Amuso et al., 2005). The Sociodcmographic risk factors 

have been reported ,vith differences in the signilicance and roles of the risk fi1ctors. 

�lost of the ,vorks ,vere point survey ond revie,v of community/ hospital dotn, but very 

few ,vcrc prospective longitudinal study of children. 

This study follo,ved up children for one year frorn birth nnd found the prevalence of 

suppurative otitis media in the first year of life to be 37%. In oddilion the study found 

thnt to,v levels of cord blood tFN gnmn10, retinol and Zinc \\'CIC significant in 

development of ESOM. The hypothesis ,vos that the mcchnnisn, of prcn:uol inOucnce 

might be expressed through maternal undcmutrition particularly in the trace elements

and h I · · • 
sed down 10 the infant ot binh and prcdisposing 10ovenv c m1ng v1raem10 pas 

OM. Serial measurement of feta! immunbiologic markers and the motcmal scrum

I I . 1 1 be important in future to establish relationshipeve of these markers m1g ll a so 

be . d ·,·on nnd early otitis mcdio. Indeed studies on
t,vecn maternal ond lctal un emutn 1 

r. d these arc arcns for furthtr studies in the
prcnotat predisposition to OM ore ,c,v an 

. 
f 0,,1 In addition the study did not consider the

1mmunobiolo11v of the devclopn1ent O •• • 

'
I

I 

I 
I 
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effect of breastfeeding, although oil the child , b . . • rcn ,,ere on reas1feed1ng dunng the
study. Chnntzi et al. (2006) concluded that infants who ,verc fully breastfed for 4 10 <
6 months hod statistically significant increased n'sk r.0 both · ( dd · 11 r pncwnontn o s ra110 
(OR): 4.27; 95% confidence intervnl [Cl]: 1.27-14.35) nnd >or= 3 episodes of OM

(OR: 1.95; 95% Cl! 1.06-3.59) in  those ,vbo \\'Cre fully breastfed for 4 to < 6 months 

compared with > or "" 6 months. Hence lhis supports the current recommendations 1h01 

infants should receive only breast rnilk for the first 6 months of life. 

One other significant finding from this study ,vns that the 01orrhoen in the children 

were either pus or n1ucoid, the study did not encounter the typical serous effusion as

reported in cnuccnsinns, despite the fact thnt children in the first year of life ,vere 

studied. This further reinforced earlier observation in the out - patient clinic. Enrlicr 

investigators have posited thnt otitis media ,vilh effusion ,vns not commonly seen in 

this environment the patients presented lnte nnd there ,vns setondory bacterial infection 

(Cnssclbrant et al .. 1995; Pnrndise et al .. 1997; Smimova tt al .. 2004; Lnsisi tt of.,

2008). Ho,vevcr, the present study ,,,is a prospective follo,v up design, thus obviating 

the problem of late presentation. Titis difference in the nnturc of otorrhoca need further 

study to be clarified. This ,night also suggest the need to study the role of the 

eustachinn tube factor in the current cohort of patients. Probably, these findings may 

change the current kno,vledgc of the pnthogcncsis of OM, hence the clinicnl 

mnnogemcn1. 

S.9.2. Imn1unoglobulins nnd O�t
Th . . . b 1• • chronic 0�1E is evidence of chroruc hun1oralc ac11v11y of 1mmunoglo u ins 1n 

l n . I 'ddlc cnr which is obviously controlled by cytokincs.n ommatory processes ,n 1 1c m1 , 

Th . f. globulins, lgM, lg 0, lgA, sccrctory lgA andc presence of the marn types o imniuno 

. okincs tL-2 IL-10, TOF-b, IL- 4 and IL-lgE, in effusions is indirect evidence thnt cyt 

•
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5, ,vhich are involved in regulation of immunogJ b 1. d . o u 1n pro uct1on nnd secretion also
regulate humornl immune reactions durinn the cours f 'ddl . 

f1 ., e o m1 e ear 1n ammot1on
(Jelinek and lipsky, 1987; Florentino et al. 199 I· Defrnncc et I 1992· R / , , a .. , ouset et a .•

1992; Bro,,'T\ nod Hurni, 1997; Snlvi and Holgate, 1999). Different types of

immunoglobulins, namely lgM, lgG, lgA, sccrctory lgA and lgE, hove been identified

in effusions nnd middle ear fluid of chronic OME (Liu et al., 1975; Lang et al., 1976;

Le,vis et al., 1978; Jones et al., 1979). The immunologic in,•estigation of effusions

detected the immune con1plexes of  lgG (lgG-/ICs) and lgA (lgA-/ICs) in both ncute

and chronic otitis media (Tnmonaka et al., 1985; Yon1anko et al., 1987). The highest

level of lgG-ICs ,vas found in sub-acute cases, ,vherens lgA-ICs ,vcrc prcdominnnt in

chronic OME. The immunoglobulin immune complexes h11ve been speculated 10

prolong the inflammatory process in the n1iddle Clll', The presence of immunoglobulins 

in chronic ONIE ,vns associated mainly ,vith the bac1eri11I infection (Le,vis et al., 1979; 

Stenfors and Rnsnncn, 199 ta; Stcnfors and Raisru1cn, 1991 b; Takodo et al., 1998). lgG 

and lgA antibodies specific to Hcmophilus influcnzae o.nd S. pncumoniae, (Le,vis et 

al, 1979) JgG, lgNI, JgA and sccretory lgA antibodies specific to outer membrane 

antigens of Morn.xella cntnrrholis (Tokodo et al, 1998), and Stapliylococc11s a11rcus

h.irboured bnctcrio, intensely coated ,vith sccretory lgA and lgG nntibodlcs ,vcrc

identified in chronic effusions (Stcnfors and Rnsnncn, 19910; Stcnfors o.nd Raisoncn,

1991b) I' I h tory immunonlobulin lgA, wn.s identified In cITusions
. ,o,vevcr, on y t c sec re ., • 

infected ,vith respiratory viruses (Yamaguchi et al., 1984). High levels of ll.1ES lgE

•�d IFN . · d 'ddlc car immune response o.s sho,,-n by lo\\ levels of"'' gamma, nnd 1mpairc nu 

� • .,., 'd t'fied 05 factors of chronlcity in 011 (Lasisi tl al
ivi,:..:, lgA and scrum Jg O \VCre I en I I 

r I oea hos olso been linked to the 20080, Losisi et al 2008b). The noturc O 010" 1 

d. . uno"lobulins in the middle cnr secretion.
1fTcrcnccs in the concentration of the tmin ° 
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The mucoid type of effusions contained a high level of lgG, lgA (Liu et al., 1975) and 

lgE (Lim et al., 1985). Ho\vever, these findings sho\\'ed higher lg A in mucoid and

lower lgG nnd lgE in mucoid eompQJ'ed to purulent efTusion. Correlation bet,vcen the 

levels and types of immunoglobulins and the immunoregulatory and allergy-associated 

cytokines in chronic OME has not been investigated. Comparison of the 

immunoglobulin levels measured in elTusions nnd in sera sbo,ved that, in many cases, 

the effusion level of sccretory lgA (Jones et al., 1979) and lgE (Bernstein et al., 1985) 

was significantly higher than the corresponding scrum level, and this \\'OS hypothesized 

to be the evidence of local overproduction of immunoglobulins in the middle ear. It is 

still not kno,vn ,vhethcr the immunoglobulin in the middle enr secretion is produced 

from the middle cnr or from the nosophllr)'I\X and subsequently transponed into the 

middle enr. TI1is may require animal experiment to be confirmed. In addition, 

differences bct\vccn the cellulnr constituent of the sccrelion and the mucosa mny reveal 

the types of cells produced by the middle car. Funhcr investigative studies arc required 

in this area. 

S.9.3. Cytoklncs in OM 
Cytokincs are responsible for resolution of inflo.mmotion and can initiate locnl

molcculnr processes leading to histop:ithological changes in the middle car n,ucosa nnd

submucosa nnd the chronic condition of otitis media (Juhn et al., 1994; Smimovn et

' 

. f ytokines hBVC been identified in the middle clll"
al., 2004). Different groups o c 

Pr,,._·,nnammotory TNF-n, IL-lb, IL-6 and IL-S; the
effusions nnd mucosa: The v-

. 
0 d TOF-b· and the ollcrgy-nssociotcd IL-4, IL-S Md

1nununoregulotory IL-2, IL-1 an • 

� c et al 1992· Rouset tt nl. 1992; Juhn tl

G�1-CSF (Yamanaka et nl .. I 987; Dc,ranc ·• ' 

01., 1994; Smimovo tt al., 200). 
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The immunoregulntory cytokines nnd the allem" as . d ,,. ·bJ· soc1atc cyto.-.1nes have been
considered the key regulators of the middle ear inOornmatlon responsible for the
molecular nnd ccllulnr background of chronic OME (Smi t I 200 ') Th mova c a.. ., . e

immunorcgulatory cytokincs 11-2, IL-10 nnd TOF-b initiated and supported molecular 

S\Vitching of the ncutc phnse of inflammation in the chronic stage (Smimova et al.,

2004). \Vhereas the nllcrgy-nssociated cytokines IL-4, IL-5 and O�I-CSF very 

probably provided the molecular nnd ccllulnr background for chronic humorol, ccll

medinted nnd nllergic inOammatory processes in the middle ear, which lead to the 

chronicity of OM (Sn1imovn et al., 2004). HO\\'cvcr, further studies ore necessary in 

order to clucidntc the molecular mechanisms of cytokine regulation of the middle ear 

inflommotion; nnd the possibility of onti-cytokinc therapy in clinical treatment of OM. 

Animal models suggested that the inflommotory stimulus \Vere bacterial cndotoxin, 

which \vould stimulate TNFa production, and led to mucin production and mucous 

hyperplasia (Boll et al., 1997; Dcn1arin et al .. 1997; Rose et al,, 1997). 

Yellen et al. (1991) delected interleukin-I betu in 58¾ (44nS) middle car effusions; 

intcrlcukin-6, 83% (60n2); turner necrosis factor nlphn, 37'1/o (28n5); and interferon 

camma, 61 % (45/74). lligh TNFa levels in middle cnr effusions have been correlated 

\\ilh persistence of OME. One function of IL-8, in the middle car as elsewhere, is to

induce chemoattraction of neutrophil nnd its production is directly controlled by TNFa

nnd IL-1 b. IL-8 hns been found in higher levels in more viscous effusions and in

m . . . 1 TNFn nnd IL-lb are markers of the acutec us1ons ,v1th bactcna on cu lure . 
. 

fl IL 8 +may represent chronicity (Yellen ct al .• 1991;
in ammatory response, when:as 

N . . 1994. Storgonrd et al., 1997: Fitzgerald et al.. 1987;
ass1f et al .. 1997; I lo1on11 et al., , 

. . 
1 1991a, Roussel et al., 1992a; D'Andrca tl al ..

Ftllgerold ct al., 1988; Florcn11no et a ·• 
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IL-2 is the up-regulating cytokinc ,vhich t· 1 . . ' s imu ates pnmnnly the cell-mcdiotcd
inOnmntotory response by promoting h · . gro,vt , prohfcrot,on nnd differentiation of T

cells, 8 cells, natural killer {NK) cells monocytes d • an mocrophagcs. It ,s secreted

mainly by nctivnted T cells. IL--2 induces cytokine production in T cells, including 

interferon OFN)-g and IL-4 (Trinchieri el al., 1984; Malkovsk-y et al., 1987; Boccnrini 

et al., 1989; Florentino et al., 1991 b; \Vang et al., 1994). 

In contrast, I L-10 (k.no,vn as the cytokinc synthesis inhibitory and mocrophoge

dcnctivnting factor) do,vn-regulotcs the imn1une rcnctions accompanying acute

inOnmmntion nnd limits the duration of inOommatory responses. ll.-10 can also 

promote and regulntc chronic inflnmmotory processes. IL-10 is produced by o variety 

of cell types, including CD4 • T cells, aclivotcd CDS· T cells and octiv:ued B cells. 

The main nnti-inflnmn1ntory activities of IL-10/nomcly, inhibition of eytokinc 

production in n1ncrophngcs, neutrophil, T cells and NK cells (Florentino et al., 1991 b; 

\Vang et al., 1994), nnd inhibition of the n1ncrophogc -/n1onoeytc activation and the 

Mligen prcscntotion abilities of these cells lend to 1he resolution or in03mmotion.

llowcver, if the acute inflnmmotory process has not been resolved, IL-10 con induce

humorol inOnn11natory reactions such as the immunoglobulin isotype s,vitching in B

cells (Defrance et al., 1992; Roussel et al.. 1992) and differentiation of 8 cells into

plasma cells (Roussel et al., 1995) and thus promote s,vitching of innrunmntion in the

chronic stage. Identification of factors involved in chronicity nppcnrs to be on cssentinl

Step · h d 11· ote prc·•cntion of chronic otitis media. Our finding
1n t e treatment on u ,m • 

rev•"( d · ·fi d.fli ce ·,n Ilic middle ear secretion levels of interferon gnmmo
"" c sign, 1cnn1 1 ercn 

bet d Cso,,1 0 ,,d bet\\'CCn n1ucold nnd purulent O�t. This
wccn resolved ASOM on 1• , 

.,, . response 1110y be n significnnl factor 1n the
•wggested that the middle enr 1mn1une

. I ·s1cnce of SOM mo) be o result of
outcome of SOM. Further hypo1hes1s is 1101 pcrs1 
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deficient secretion of the pro _ inOammotory C)itokine con1parcd 10 the
immunorcgulntory cytokines The stud f h · Y O t c rntto of these cytokincs in SOM should
constitute mojor areas of future researth because f th . 1. . 1 . . 

. o e1r c 1n1co 1mphet11tons an the
control ofCSOM. 

5.9.4. Allergy nnd OM 
Allergy has been associated ,vith OME in 35% to 45% of cases (Dnrcnkomp, 1986;

Ocrcbcry nnd Dcrliner, 1997; Homoe et al., 1999). 1n addition, sensitivity to foods ond 

inholonts hns lx:cn reported in 92.3% nnd I 00% respectively of patients ,vith 

eustochinn tube dysfunction (Mondel et al .. 2008; Rovers et al., 2008). lvliddlc car 

effusions contain medintors of the allergic response, such os lgE ond eosinophil 

cationic protein children (Chole 1979, Manning ond \Vright, 1992; Scmba et al., 2000; 

Alodag et al., 2007). Ho\\'Cver, from the relative concentrations of the mediators in the 

effusion nnd serun, it is yet 10 be confirmed 1h01 they are produced locally (Chole, 

1979; Yilmoz et al., 2004; Cemck et al., 2005; Aladag et al., 2007). In addition, the 

presence of lgE in chronic OME hos not been nssocioted ,vith local allergic 

inOammotion (Lim et al., 1976; Stoyer et al., 1980). Jlo,vcvcr, local overproduction of 

lgE ,vas usually nccompnnicd by local allergic reactions, such ns degmnulntion of mnst 

tells found in the middle enr biopsy specimens (Lim et al., 1976) ond expression of

lgE on mnst cells detected in ntlSlll 1nucoso specimens from patients ,vith OME (Sloyc:r 

et al .. 1980). In O study of228 acute SOlvl subjects, ,vc identified positive skin test to

one or more of the allergens among dust, house dust n1i1e, mould, cockroach and

poultry feather in 105 compared to t 5n I controls. Allergy \\'OS found in 66187 of

CSOM and 391141 of resolved ASOM. In odditlon, there ,vns signilicllllt difference in

U . i 1 1 of lg E bcti,ccn resolved ASOtvl ond CS01'1. AllIC me!lll middle car secret on eve s 

f . ·ri nt factor in the persistence of SOM.0 these revealed thnt allergy 1vos a s1gn1 ,en 
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HO\\'CVCr, il ,vas difficult lo prove ,vbethcr lgE ,, .... prod d . th "ddl .... ucc 10 c m, e C3I' or a
result of migration into the middle I · · car �cc. n ndd111on we did not stud) ollcrgy
o.ssociotcd cytokines in our study due 10 limited research funds.

Allergy o.ssocio.tcd cytokines (IL-4, IL-5, granulOC)1e macropho.ge colony-s1imula1ing 

factor), o.s cruciol moleculor regulators, responsible for chronic inn:immation in the 

middle ear o.nd the chronic condition of OME (Smimova, 2004). IL-4 ,vns identified in 

the middle cnr effusions of children \\ith persistent OME (Jong o.nd Kim, 2002) and in 

otoplc children ,vith OME undergoing myringotomy ond vcn1ilo1ion tube placement 

(Sobol et of., 2002). The o.nalysis of effusions showed o. higher mean le,cl of IL-4 in 

the ollcrgy-positivc group comp:ucd ,vith the allergy ncgotivc group (Jo.ng nnd Kim, 

2002) ond o higher pcrtcntngc of cells expressing IL-4 in otopic pnticnts ,vith OME 

compared ,vith tho.1 seen in non-otopic patients (Sobol et of., 2002). A hi&hcr level of 

IL-4 in effusions correlated \\'lth predomin11ncc ofT lrmphocytes, \\hich was the sign 

of chronic inOammotion ond \\'llS olso related 10 the otopic ooc�ground of patients \\ith 

0�1E (Sobol et of.. 2002). h ,,'US thus spcculotcd 1h01 the levels of the allergy 

ossociotcd cytokines moy corrclo1e ,vith the middle enr lgE; nnd persistence of SOM. 

These ore orens for future research in oddition to the role of IL 4 ond IL 5 in the 

oetiology ond potcntitiotion of O�t. 

S.9.S. l\lucin Fnctor in Ol\l 

Th h . d" . · f 1,1.5 med·,o is o.ssociotcd with prolifcrotivc chongcs ,n thec c ron1c con 1110n o o 1 1 

'ddl . . 11 • the surfocc middle car mucosa, ,.,.hich is present inm1 c car tissues, cspcc,o y 1n 

0 ·ri d "thelium (l>lollcr ond O.ilcn, 1979: �tc)crhofrM ns a modified pscudostroll 1c cpi 

11 nrc prolifemting \\•ilh enhanced sccrctof) and Gicbink, 1982). In oddition, goblet cc 5 

. of mucus glands occurs (Go)coolea, 2001,activity (f onoko cl ol., 1986) ond formo11on 

l t cell, produce 11nd i.ec.rctc muc1n, \\hich ore Tos 1111d Coye-Thomosen, 2002). Ooh c 

l
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importnnt g)ycoprotein in the n,ucocilinrv l -1 runsport sys1cm of the middle ear Md m
the mnin componcnl of middle cnr effusions 'bi r . , rcspons1 e 1or the viscous properties of
effusions (fitzgcrald e1 al, 1989· Carie cl 1 1992) H • a , . o,vcvcr, under disease
conditions, nhcmlions that occur in the middle car nnd eustochinn 1ube mucin
metobolism (Lin el al., 2001 ), in the struc1ure of mucin glycoproteins (Hulton c1 al.,

1993; 1 luuon c/ al .. 1998) and in  the glycoconjugn1e expression in cilia nnd goblcl cells

(Sone cl al., 1998; Takeuchi et al, 2003) promote 1hc dysfunction of 1hc normal

mucocilinry lranspon system nnd 1hc formation of effusion in the middle car cleft. The

expression of several mucins hDS been dc1cc1ed in O�IE (Hulton cl of .. 1993; Huuon tl

al, 1998). 1 lo,vevcr, overproduc1ion of only t\\O mucin t)pcS hos been observed in 

01itis media; nn1ncly, 1he membrane-bound MUC4 (Lin cl al., 2001) nnd the secreted 

MUCSB (Hulton cl al., 1998; Sonc el al., 1998; Lin tl al., 200 I; Takeuchi cl af.

2003). Anolher secre1ed mucin (MUCSAC) is o.hwys prcscnl in effusions, bu1 in 

varying amounts (Huuon tl of 1998, Kawano tl af 2000, Lin e, al., 200 I; Smimova c1

al., 2002), ond its le vels mighl be linl.cd 10 the lc,·cls of the pro•1nOrunma1ory 

C)1okincs TNF-o, IL-6 ond IL-8, \\hich could promolc d1ffcrcn1 levels of t-1UCSAC 

sccrc1ion (Smimovo cl af., 200 I; Smimovo cl of., 2002). This s1udy sho\\cd thot

h) pore1inolaemio ,vDS signiliconl in the development ond potcntiation of 01ilis mcdin

(Losisi, 2009). Enrlier invesligotors hove linked low rctinoic acid \\ith changes in 1he

v·,·� · f h · · r. our of dcvclopmenl of Qt.I. Funher role of rc1inol is in... os11y o t c muc1n 1n 10,· 

au · 'th 1 . _, · •1y ihus ensuring optimal epithelial recovery follo,\inggmenung ep1 e 1w 1n1cgn , 

· n 
· I I ih�t dclo)·ed epithelial rcco,cf) mny be one of the1n nmmouon. Thus ,ve specu o e .. 

• • • 1 • 1 ds 10 persistence of SOl'vt Ho\\c,·er, further proof
"'11YS 1n which hyporct1no acm1a co 

. . ·mol c:,cpcrimcnt and 11n 1ntcf\cntionnl 11uJy in•n suppon of this moy require nn 11n1 · 

S d. fi m ln<lin and other de, eloping countncs hove
0}-1 subjects. ln1erven1ionnl s1u ics ro 

I 

l 
I 
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rcporied improvement in the 1 . rcso uuon of other RTI although this hns not been done
'"ith otitis media, hence further studies . d. . ore require 1n this orta.

S.9.6. Oiofiln1 Basis or Chronlcity

TI,e demonstration that otitis media 05 0 chro . . r: • d" , me 1n,ee11ous 1scnse, 1s o humnn 

pnthologic condition associated \\ith biofilm development represent a major advance 

in the understanding o f  SOM. The concept that biofilms nrc the primary source of 

bacterial infection in chronic forms of otilis media is no,el (Coslcrton tt al. 1999; 

Stoodley et al., 2002; Costcrton et al., 2003; I hlll • Stoodley tt al, 2004).

h hos long been recognized that most bacteria in nature exist 1n o b1ofilm state os 

opposed lo the small percentage of bacterin that 11\c in n plnnl..1onic or frce-s,vimn1ing 

s101e. In the plnnktonic s1n1c, bacteria nrc capable or producing host responses that nrc 

generally associated ,vith acute infections: fever, inflM1mation, cellular dnmnge and 

leukocyte stimulation. Ho,\'cver, pntholo&ic conditions in "hich bnetena form biofilms 

also hove nu1ncrous clinical implic.ntions. In the biofilm state. bllctcrio become 

organized, nnchor to a surface ond form o microcolony surrounded by n complex 

polymeric rnatrix that is constantly being rcmodclcd. "hich includes polys:icchoridcs, 

nucleic acids and proteins 1hol nre sccn:tcd by the bnctcri11 themselves Boctcrin 1n the 

biofilm state maintain a lo,v metabolic rote, ore able 10 escopc host immune 

SlllVeilloncc ond rapidly share genetic informntion. These chnrnc1cris1ics mnkc biolilm 

bacteria difficult 10 cuhurc using stnndo.td techniques, difficult to crodicotc \\ith 

antimicrobial compounds Dr1d ollo\\'S for the de\clopmcnt of effccti\e nnd \\idcsp�

an11microbial resistance chnrnctcristics.

E 'd • . d'o 15 the result of o b1ofilm 1nfcc1ion hu been
v1 encc 1h01 chronic 01111s me 1 

d r II d )nncd studies (Rayner tt al, 1998; Lhrllch et al ..
cmons1ra1cd by a number o \\'C es D'" 

2 . • • r bnctcrinl biolilms in children ,vith rccu
:::
m:�n.:..:,l_�--

002). I lo\\cvcr. recent 1dcn11fica11on ° 

•
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ocute otitis media nnd chronic otitis mcd' 'th 10 ,,, e1Tus1on (OME). nnd not 1n control
populations hns brought this otitis medi.1 biofilm d' . 

r 
. . 1scuss1on 1rom n basic sc,cncc,

theoretical discussion 10 n clinicnl one (H.1II -Stoodl , 1 2006) e) et a.. 

\Vith the demonstration of biofilms in children ,vith chronic otitis medill. nnd the

likelihood that lhcsc biofilms play o role in the pathogenesis of otitis media, importnnt 

clinical questions n:quire addition:i.1 scrutiny. \Vh.11 ore the implications for otitis medin 

treatment and pathogen cradicntion ,,ith the knowledge that middle car pathogens 

routinely achieve biofilm formation ond 1h01 this environment enhances their nbilit) 10 

develop ond acquire nntimicrobinl resistance? Earl) onset of otitis media increases the 

likelihood of developing chronic disease. \Vhnt nrc the implications of b1ofilm 

formation in these patients nnd the best strategics for prevention? \Vhat ,viii be the 

clinical in,pnct of nntibiofilm interventions? As ntiddle ear biofilms ore likely to 

originate in the nnsophnryn.x, this may include strtltegies such os reduction of 

n3SOphnryngcnl biofilm throup,h su�icol (ndcnoidcctomy), mcchaniclll or 

phnrm:icologic (nnsnl irrigations or mcdiClltions designed to reduce biofilm fonnntion) 

n1cnns. It hos been postulated that each of these recurrent infections represent o nc,,• 

episode caused by O unique bacterial stroin ascending through the nasophnrynx and 

eustachion tube into the middle car space (Pettigre,v tt al, 200-I). Ho,,"Cvcr, these 

findings \\Ould suggest that viable bacteria ore capable of residing os biofilms ,,ithin 

th 'ddl · bcl acute exacerbations of bacterinl infection and, 01 leastc m1 c cnr space 1n wcen 
. 

'bi r the recrudescence of these acute infections through
1n pan, may be responst c 1or 

pllU\lctonic shov,ering of b:ictcrio from the biofilm. 

h · nnd ha, c dcmonstnitcd that Olhcr studies ho, e supponcd this hypot cSis 

1 otitis media result from relapses ottnbutablc approximately JOo/o of cBScs of rccum:n 

11 I I 99-1). In oddi1ion, surgical intervention10 the original organism (llnrobuc I tt O ' 

I 

I 

� 

I r 
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,,ith t)mpnnostomy tubes for pntients Ytith rccurrtnl 0�1 and 0�1E. knoY.n 10 be
clinically efficnclous. Ytill need further cxft-·1 .. -110 'th b" fil of"'" ,... n Y.1 a 10 1 m concept 
pnthogcncsls This includes not only initial placement of l}mpanostomy 1ubes bu1 olso

potentiol complicotlons such 115 chronic 01orrhca from tymp:inostom) tubes (�1ohuy tt

al, 2008). 

In conclusion, the biolilm concept did not exclude other poten1i11I pathogenic factors 

nssociated ,vlth chronic otiHs medi11 lmportnnt o.ssociations such o., nn nnteccdent viral 

upper respiratory infection, cus111ch1nn tube dysfunction. allergy, a genetically 

predisposed host, persistent inOrunmatory med101ors or exacerb.111on by 

gt1S1rocsophogc:nl rcnux could t.1ch be incorpo1111cd in10 1he conccpl of faciliu11ing 

biolilm forma1ion for further studies. These findings migh1 provide s1gn1ficnn1 

scientific ndvanccs to,vard undcrs1nnding chronic 01i1is media ond dc,cloping no"el 

treatment regimens. 

This study en,ployed 1he ELISA techniques and high pcrforrnnncc liquid 

chromo1ogrophy; hO\\l:\'Cr more sophis1ic111cd methods such ns 1he Pol)meffiSC Ch3.in 

rcacuon (PCR) and clcciron n,icroscop)' ore commonly ov111loblc 1n the dc"clopcd 

\\orld The PCR technique hos been � 10 idcntif) microorgnnisms and their product 

hil I I I 1111·,quc is used in visuahzing the biolilm II is suucs1cd" c e ectron m croscopy cc 

th:11 these nc,v technologies be emplo)cd In ihe inves1ig111ion of middle Qr 5'Cr'Chons

in lhc OM for mlcroorganisn1s nn<l 1hcir products
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CHAPTER6

CONCLUSION AND RECO�l�IENDATIONS 

6.1 Conclusion 

Otitis media hns a complex muhifactoriol pathogenesis ,,•hich can be provoked by 

different primary fnctors such :is bacterial 31\d viral infections, local ollergic reactions 

and reflux. The typical inflomm111ory response being the aceumulation of cellulaJ nnd 

chcn1icol rnediators in middle ear (Sm1movo et al., 2004). Ho,vcver, there nrc 

controversies ,vhether specific biochemical nod imn1unochcmicnl factors might be 

responsible for the aetiology or chronicity of otitis media (Juhn et al., 1994). 

The incidence per live birth of early suppurntive otitis media \\U

S 37%. The significant 

factors included sociodemogrnphic vnrinbles such os malnutrition, indoor cooking ond 

ollergy. In addition, decreased concentrations of cord blood retinol, interferon gamma 

and zinc in the neonatal life contributed significantly to the dc,clopment of ESO�I. 

This suggested that development of ESONI might be interplay bet\\-cen qunntillltivc 

defect in the neonatal immunobiologic factors ond the socio-epidemiological variables. 

This study established that CSO�t \\'1\S found in n significant proportion (46�,) of 

ASONI. In addition chronicity ,vos greater in t--10:--1 thnn PO�t. although PO�I 

accounted for a higher proportion (SS%) \\hile t.10�1 \\115 4S�, Reduced �tES levels

of lgA, scrum levels of lgG and hyporctinolnemlo ,verc found to be significant. 1l1cre

d 'b I of �•tern" in CSO�I ond the elevated lgE 1n the �IES11ppcarc 10 be contn utory ro e w �, 

. 'ddl sponse In addition, impaired middle car immunesuggests a likely local m1 c cnr re 

. · the �ture of secretion It \\'115 high in PO\ t
response ,vns found to be maJor factor 1n

compared 10 MOM. 
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6.l. Rcc:omn1cndations

It is recommended lhnt: patients ,vith enrly suppurativc otilis media should hove 

allergy screening and assessment of fetal scrum rctinol and Zinc at delivery. There is 

need for further studies on the signilicnnce of this dilTerence in relation 10 the 

development of acute con1plications of 0�1. ,, hich hove been found to be common in 

the developing countries. Ho,vever, ossnying for specific imrnunoglobulin need 10 be 

considered in future, ns this may funher substantiate the result. 

Routine rctinol ond intravenous in'llTlunoglobulin supplementation is expected to 

improve the immunity of these children, thus reduce the likelihood of development of 

early olitis media among other childhood infections. In addition rou1inc monitoring of 

the MES immunoglobulin and interferon gammo in chlldren "ith AS0�1 moy help 

early detection of those ,vho are ot risk of developing CSOM. 

The clinical implic.ition of this study is that by assessing the Interferon Gamma lc\'el 

in the mjddle ear secretion, the doctor con prognosticate the course of the diseose and 

the P3feDlS cnn be bcller counseled 
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CIIAPTER 7
7.1. PUOLICA1'10 SI

L:lslsl O A. OIA)'cml O and Arinota O O 2009 1n1 • ..,._ o r s 
• , ""�'"" :tmma n upp111111nc Ot,us Mcd,11 Slaniftcancc in the nature or otorrhoca o.nd outcome of

UP PORT OF TI I£ I ( cc Appcndl\ 5)

disease. J /,aryngo/ Oto/ 123· 1103-t 107 1�111 0 A, Oln)'cmi 0, Tonao 0, Arlnol4 0 G. 041uarc R A and Omilabu s A 2009Cord blood immunobioloay and the de\elopmen1 of carl)' ,uppul'llli\e01i1ls mcdio. Journal o/Ntonata/ and Ptrlnata/ l,ftdlttnt 2 187-192. l.osisl A 0. 2009. Comparative 41l41ys1s of middle car immune response and micronu1ricn1 level bct\\�n mucoid and pwulmt otitis med11. J
Otorltfnolaryngol 38: 477. 482. 

Losisi 0. A. 2009. The Role of rctinol in the aetiology 1111d outcome of suppwuti\-cotitis mcdio. Eur Arch 010-Rhino-lAT)11gol Htad et A'tck 266; �7-
652. 

Losisi 0. A, Arinoln O G nod Oh1ycm1 0. 2008. Role of Elevated lmmW10globulin E 
Levels in Suppurativc Otitis �fedio. Ann Trop Patd28: 123 -127 

Losisi O A, Olnyemi O O and lrnbor A E. 2008. Early onset otitis medio. Risk factors 
nnd clTccLS on the outcome of Chronic Suppurntivc Otilis �ledio. Eur
Arch Oto-Rhino-lary11go/ Htad & /l'tck 265: 765 - 768. 

L4Sisi O A., Arinolo, O. G. ond R. 1\. Dakan: 2008. Scrum nnd middle c:ir

immunoglobulins in suppurotivc otitis mcdi11. ORl J Otolaryngol and

Re/at Spee 70: 389-392. 
lasisi Q A, Suloimon o A ond Afolobi O A 2007. Socio-economic Slatus nnd hC3ring 

loss In chronic suppurntivc othis media in Nigeria. Ann Trap Pa�d 27 

291-296.
La.sl.si O A, J\dc:kunlc A O ond Kuti �1 A. 2008. The 1\$.SOCintion of mn1cm31 soch,1 

d IOI cnrc with cord scrum zinc in full - term ncon:ites roctors 1111 ontcnn 

,lfr J. Dlon,cd Res, 11: 297 - 303. 
, A•f d 01 I o 2007 �ln1cmol dc1cm1in:ints of cord blood ....., si O A, Losunju I on oycm · · 

" • I I I • prclln1inory report. ,\Ilg J Pnr.l .l�. ( "�-): 1 •1111111unoglobul n eve 5• 0 

7.
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APPENDIX 1

INSTITUTE FOR ADVANCED MEDICAL RESEARCH AND TRAINING OAMRAn COLLEGE OF MEDICINE, UNIVERSITY OF IBAOAN. IBAOAN, NIGERIA
Tt:ttt1, 234,2,2412170. 1Jf.1,2410061I� Jl10Fu 134-2 Z•ll$4J

DIRECTOR Professcr Adey,nt;, G. F.1/usi ,u.-,.-, ... -,..,.
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IRC l'rolllCOI No 

Dr OA.L&>w 

UVIRCJ02AlOO'J 

l'l'OIOCOITide 

£PIDE.\UOLOGY OP OIR01'1CSUPPURATI\'£ OTTTlS MEDIA ll'l 1'1C£1UA. 
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APPENDIX 2

Queslionnnirc On Prcnntnl Predisposition l'o Olitis i\Jedla (For Pregnnnl J\1olhers) 

Serial Number 
---· 

Nnmc ___________--J Age __ _,; Sex ___ Gcstotional
Age ____ _

Dote of  delivery ___ _ Duration of lobour Fctal ---

\Veight ____ _

Ot-1 in parents or other children _______ _
Al'ITENAT AL HJSTOR Y

Antenatal care Y N Regular visit Y N Immunization during pregnancy

Fever Y N Number of episodes of mnlnrio ____ URTI. __

un ___ _ Antenatal hemorrhoge. _____ _ 

Others 
---

Hospital admission.__ _ Drug treatment ________ _

Feta! eoro blood cytokincs, _______ _
Or.t 6 ,vccks 

Ear dischnrgc Y N Duration of hut car dischnrg c . __ _

Nature of discharge (mucoid, purulent, serous, \\1ltery) 

AsSOc:iation of  ear discharge ,, ith sorelhrollt y N; cough y N, Rec:umncc of 1W3I

<:alarrh Y N 

How mony times ____ _ 
Duration of hut n4SIII

catarrh 
------
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EAR 

Canal - capacious, stcnosed, inOarned, discharge, Tympnnic membrane· lniaci,retracted, perforated 

Middle ear mucosa - inflamed, polypoid, hemorrhagic
Tuning Fork - Rinncs, \Veber

NOSE 

AJlcrgic hyperpigmentntion, Septum - Midline, deviation, spur. �1ucosal -polyp
THROAT 

Diffuse hyperemia, Tonsils. lnflnmmed, enlarged, purulent discharge
NEUROLOGIC - Cranial nerves

GENERAL - Allergic skin lesions,

lNVESTIOATJONS

Feta! cord Serum: TNF alpha __ IL-1 bc1n __ IL-8 
--

secretion and Serum lg E ____ _

NIISal 
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APPENOJX3

Qucstionn11irc On In1muoobio logy or The Ellr In lnreclion Ani.l Allergy(Children) 

Serial Number ___ ; Name __ ; Age. __ _,· Sex __ _
Ol\l 

Ear discharge Y N 

Tinnitus Y N 

Hearing loss Y N

Venigo/Dizzincss Y N

Fullness in the ear Y N

Recurrence of ear discharge Y N

Ho,v many times

Duration of last ear discharge

Nature of discharge (mucoid, purulent, serous, \\'lltery) 

Association of ear discharge ,vilh sorclhront Y N; cough Y N 

ALLERGY 

History of nasnl cot11ITh Y N

Sneezing Y N 

Epistlll(is Y N

Anosmia Y N

Recurrence of nasnl catarrh Y N

How ntnny times

Duration of Inst nllSlll catarrh

, I • g factor Y NAny llSSOclotlon with o known prccip taun 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



kl10,vn precipitating faciors: cockroaches house dust ·1 d 
, · ma es, ogs, mango, grosses ondpollens 

Any association of nnsal and eor symptoms y N
History of A sthma Y N

Family history of nsthma Y N

EXA�·fJNATION 

EAR 

CnnnJ - capacious, stenosed, inflamed, disch11rgc
Tympanic membrane- Intact, rclrnctcd, perforated (size of perforation)
Middle ear mucosa - inflamed, polypoid, bcmorrhagic
Tuning Fork - Rinnes, \Vcber

NOSE 

Allergic hypcrpigmentation

Septum - Midlinc, deviation, spur

t1ucosaJ - polyp

TlfROAT 

Diffuse hypcrcmia 

Tonsils - lnflnmmcd, enlarged, purulent discha.rgc 

NEUROLOGIC 

Biuancc -Tandem wnlk, Romberg, Unlcrbc:rgcr

Cl'ilninJ nerves 

Allergic  skin lesions

l},,jyESTIGATIONS 

�IEE and Scrum: AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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TNFalphn __ 

IL- l be1a __ 

fL-8 __ 

Nasal secretion and Serum lg E ____ _
Skin sensilivity lest ______ _

Y. Yes

N-No
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APPENDIX 4

uwcn INS'l'l'l'U'l'l()N,U. REVIE\V C0!1(1'0"1'1'E-,: 

cnnT1111r ,1,oN U..'TI �, 

Ot. 0. /\. LasW 

DI.C 1'1010001 No· IJVIR<'.1117/002) 

l'N!ucul Tille: IJIO,tONOUtOLOC\' Ol'Tttr. AAR fN INl'r.CTION ,._,_.O Al,I J"JtC\'. 

STATUS: Al'rnovco 

The UV\JCI 11nruw1'-l n .. -c., • .,....,,.""" l"C'icWCII l""l'.,,-1 tlllat: ""•-,/,"1/a,:,, 
,.,,,., &v 111 t'l{,alon and ,1/li,rB,y" 

The •uJy Is set our to u,o 1bo loYcl or dlo q1ot!Au ud ..,.._lb>h• '--•"""''- G to 
� I.ho oarb mcdla (OM) a.od opiate cbo ,._bri- ... ,111 a11u;7 aad ml � ta 
lu ca1uatlon. l'lndlna, '""" clJ. ab>dy .. rn .....a In •-.l••a 1M ,,,,_ _,.,,.. la 
�pmcnl and proSt'Clf,loD o(OM la ru,lc-. 
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C ?!01 JLO (1�8-1) Llln1tcd 
�·I0.1017/S00222 IS I 09990600 Main Article 

Interferon-gamma in su�purative otitis media: significanceof olorrhoea type and disease outcome

AO Writ, 0 Ov.veu•, 0 G ARINOLAt. S A o�uwiut

,\bllrK1 
Bxkpound lnierfcron-y hos been rcponcd 10 hn1-c on immunorcgubtory role 10 otltu media ,.11hc!mion. HOl4c,'Cr. such a role rcmnm\ 11> be detcnnined in KUtc suppur:11J1-e otJtiJ media. Aun; To dctenntnc the l!''Cls ol ,ntc_rlcron-y ,n mlddlc-ur secretion ,n cb,ldrcn ,.,,h acute SUJ>PUl'itl\'COW.B mcda, and 10 dc1crm1ne Lbe s1g111ficancc or intcrlcron-y to 1hc nature ol otorrh0ca and the outcomeol CIClltS media. 

Settmgs nod design: Prospc:cth'C, longi1udln3I follow up or �llcnts $Clcc:lcd from community ondl:l1lU'!' bultb tcolrcs. 
Mcthodl: \Ve $Cltttcd children "ith nc:utc suppurath-c otilis media. diagn� 111 otorrbOCll ol I� Uuntk.-.c moathf duration, t.tiddlc-cnr $Ccretions ,.ere cot1«1cd by pipcuing aod ,torc:d 01 -80 c.fala1Cn)tl.-y 14.U as:stl)"ed using enzyme-linked immunosorbcnt o=y. The �licnts were 1rca1cd andIDluwtd up lor nine lo 12 months. 10 separate those 14ith rcsohcd aaitc suppurali,c otilis med,a fromlllale •11h cbroo1c suppurnti,c otills media. 
Rcsa!t The lludy iniliolly included 358 = or acute suppuratl\'c otill.s mcdio Nine-month follow up  

lllllClnc\'CCJ In 30l p:iticnts (85 per cent) .  Of these patients, acute suppurati\'C otltl\ mtdil rcJQh'Cd &0 187 [61 pet a:nt), while chronic: suppW'lltiVc otili1 media w:is evident in 117 (39 percent) The childn:n ,.,lh 
" ¥t•cd loUow up comprised 173 boys and IJI girls. aged bctv.�n four montlu and nmc )Un
(IIQI age 6.6 )Un: standard dcmtlon 1.32). ThC$C childn:n hnd purulent otonhoc• in 171 asu (S6 
PC1 ettt) and mucoid otorrhoc.i in 133 •= (44 per cent). The cbildrco'l nuddlc-ur sccmipn 
ilutricton..., coo«ntralioD$ ranged from 12 to 126 pgfml. The mean midcllc-«r secretion intcrlcrm-y
7111rtll011 was 27.2 pg/ml (standanl dcviadon 8.8) 1n p.,lients l'b0$C KIiie •Uppurati•c Out&J mcd� 
«aahut. and 73 I pg/ml (suinwud dc111otlon 9.S) in those p'°'n:i.Wlg to chronic suppura11,c Ol11,i1 
aial::a. to duldlCll "ilb purulent otitls media, the mean middle-ear >«rctiorHntcrfuon-y cvnccntra11on 
._4l.5 pglml (IUndord deVietion 15.6): in those ,.,,h mucold ollt&J mcdb, II ";is 7�.3 J>Vl?I (R1nd1rd 
dc,IKlao 19.1). Uolvari11e 1n111ysis rc,calcd slgn,ficant d,trcn:nccs In mlddlc_-ear sccrctmn rntcrfcron•-y 
tlllicratntioo. comparing rctolvcd acute suppumth'll ot,tis mcdla and duonic ,uppuratl\'C outu mrdu 
tllea (p • 0.00), and coniparing purulent and mucoid outls mcdl.t c:u,,s (p • 0.00). ��11 corrcLluon 
lllliiig R:l'C&lcd lignillcant lnvenc correlation bctwrc n tntcrlrron'.l canccntratlon and mldJlc-car 
ll>C!tl.lOII lmmunogJobuhn o c-onccntnnlon (p • 001), lmmunoJfobuhn I! oon«ntnt1on (p • 003) ud 
"-IIIO&lobubn /\ cona:ntnulon (p • 0.00) 

bro I rOicidt111on /\ hi•" conccn1n111on of lntcrferon•y In mldJle-ear Kcrctlons promo1t•
1 

• 0 aty
b 
o
b -·  .,, 

I d 10 the dc:•clopmcnt o •ccnlJ"' IC .. .,..IIIJ't 0111u media. funher research In thu 11c1 ,nay ea 

• � control ol ,uppumtl\-e 0111is med11 chton,clty 
'ti "otd,: lnttrftron Camm.a· Otltb ,\lcdla...._ . ' 

••odanlon and antt·tumour propcnlc:s.; It altcn transmphon in 
I rcrr his ,-.nous gcnu, produdnf a vanccy o1 ph)liolog,c.t 
'lit crou.., 111 d1mcrilcd, .olublc cytoklnc wh1c 

1 ,nd cellular ,upon� These rcipom.a Include Clllly lllcmber of tho t)pc II cla" or lntcrlcrons. 
lnenued anuatn ric.cnui11on ol m.ecrupluc� ICU·

� ktrcled by T-hclpcr I cells (Thi cclb), Cyto-
,auon orl)WIMICl In macrorugu and ,urrru."on

lf.r, l ctll (Tc cells), dcndntic cell, and notura1 
f T,helper 1 cell• (TIil cell) acu, lty, 111 1JJ&t11111,i.. · Cdls. h I t  the hallmark rv1okinc or Thi ctlb O 

r _ l cauKJ normal cclb to 1ncR"11e�kro .,. I ary Inter e,-·· 11 Pmma ha, antlVirul, 1mmunoR'&U 11 
1,.._ (\lllnllO Sc<llaa). an.I llmmw...ioc,, MJ C\caucal 
��111Cn1.1o1010rh1nOW}11p,loir, •Obllurlel �,�;;:�::f o1 MKN>l>lc>loll, u .. ,.,.,t o1 up. N,ima 
,--J;_ CtUcs, ol McdKiM, Unl\�n&1yof I� •. ��:,:.,_. i, Joly �ll9
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APPENDIX 5
r,,,, J..,,.,J of IAf)fl,OIOg) .� Otology (2009}, I 2J, / IOJ-J 101
r ))1111.0 (1984) Uml1cd 
dol 10 IOI 7/S00222 ISl09990000 Main Article 

Interferon-gamma in su�purative otitis media: significanceof otorrhoea type and disease outcome

\11!111(1 

Bxtground: ln1erferon.-, hu been rcpoued lo h3vc on lmmunorcgulo1ory role in 01h11 media •ithdJ\ISIOQ. Howc\'tr, 1uch e role remains 10 be dc1trm1ncd 1n 11cu1e 1uppura1i,c OhllS mcd11. Aim:To dclcrmlnc lhc tc,•cts or in1erferon-l in mlddlc..:or sccrc1lon in chlldrcn w,1b •cute suppunui\'tOll!IJUKdla. and 10 determine the significance of inlcr(cron-y 10 the nature or otontioc_o llnd the outcomed OUlll mtdia. 
Stttings and design: Prospccth't. longl1udinal follow up of p,11icn1J selected CJom community andlalwJ health a:nt.rcs.. 
Methods: \Ve selected children with acute suppurnlh't olihs mcdfa. dillglloscd au otorrhoa of less 11\an L'IX IDOllllu" duration �hddlc-<:ar sccrc11ons were collected by pipculng and ROm! a1 -llO"C. la!afcrou-y ,qs asuyed using enzyme-linked immunosorbcn1 assay. The p.11icn1S "'Crc mited and � op for mnc to 12 monlhs, to icpanite those "ilh rcsoh-cd acule wppurali\'t 0111is mcdr> from '°'c with chronic suppunuivc 01hls media. 
R.ttalL Tbc Rudy 1nillally mcludcd JS8 c::ises of acu1e suppurnti,,, 01t1i.s modi•. l'<tnc-monlh follow up 

waadilr.'Cd ill 36' patients (8S per ce nt). 01 these p;ilicnts, acute suppurnth't 01o1i.s media ruoh'td in IS7 
161 per a:n1), v.hitc chrome suppunuh-c 01,tis media v.-.u evident in 117 (39 rcr cent). The children v.i1h 
Q jAtlcd follow up  comprucd 173 boys llJld 131 cJrb, aged between lour moow and n111c )tan 

I-. lit 6.6 )Urs; sJ.'lndJlnl deviation t J2). These eh Odien tud purulent otonhoca in 111 C&SC$ (56 
pa �) •od mucoid 01onboa in 133 cases (4-1 per cent). The cllildrr:n'• middle-<:� scrn:tlon
"laicroo-, 000centrations ranged from 12 10 126 pg/ml The mean mlddlc-<:ar kcrcllon 1ntc.r(cron-.., 
�on v.-u 27.2 p&fml (standard dcvlauon 8.S) in paticnlJ "hose KUIC suppural1\'t 011111 media 
IISOhcd. and 73 I pglml (s1andard dcvio11on 9.5) In 1h011e prog1Cuing. 10 chronte suppurath� 01111s 
lllab. IJ1 cbUllrcn ,.,lb purulent olllLS me.din, the mean rouldlc-car 1ecrc110n 1n1crfcron1 conccn1ra11on 
--�l..S Pliml (wndard dcvia1ion IS.6)· In  those with mucold outls mcdtA, 11 "'U 74J pgfml ("andard 
llr,IIIIOa 19.1) Uni,iriatc anal)'lls rcvc;lcd daniOcant dlflcn:nt"U In mlddlc..:ar KCtctlon ln\crfcro�-'I 
Clllcq1ratJon COfflJNrina rcsol,'td DCulc 1uppu1111hc ohlil mcdl.l 1nd chronic ,upplll'llf\'t 011111 �� 14
'-(p • 0.00) 1nd comparing purule nt and mucold 01l111 media cai,ct (p -0.00) r�� co

,�, 
on

0- . .  
• 

· j ( on,., conccntrauon llffli mwu C-<11 -• mcatcd 1lp11Jk:ant in•crsc corrcbuon bc1wccn nter er 1 ( O(I)) d 'C>Crt!Joa lmmunoaJobulin O cona:n1ratlon (p • 001). lmm unoalobulln f: COIICCnlral "11 P • an 
�uho /\ conccn1111tlon (p • 0.00). actions rmmo1« chronlc11y ol 
____ uwon A high conccn1r111on or lntcrfcron•'f In mldfl:1�� :c dcu:lormcnt of a1cnh v.hich --n"lfllr.c 0111b mccJ1a funher rcielrch In lhll 1rc1 may e 
"""the r:on1ro1 ol 1uppura11,-e 011111 media ch1onk11y. 
� "Ord,; lntcrftron CammJll 01itlt Media

'-,OdQt1lon 

"-<
r
tc11>n..., ii� d1meri�d. 10lublc cytok1nc v.hlch I!

b 1
lllllt member of the type II cla" or Interferon� 

� 
kcrciccJ by T-hclpcr t celli (Th I «111), C)1o 

' �, 
1 CCII ('re tell,), dcnd11llc cell) and n11ura!II( Cc.Us h II lhc hallmark cytokinc of Thi «IIJ 

� Pmma has •nhvinal, 1mmunorcgula1ory 
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-�·-u,v
flit'""""' of IA'}nfology & Oto/o,y (2009), / ZJ IIOJ-JJo7 c :oo9 JLO (198-1) Umllcd ' •
4ci lO.IOlliSOOZnlSl()l)99()<,00 Main Article 

Interferon-gamma in suppurative otitis media: significanceof otorrhoea type and disease outcome

AO wis1, 0 OLA,T\lt•, 0 G AA1No1.>.t. SA 0�111.11out 

Ab!tlld 

b:k� nd. lnterrcron-y h11-s been, reported to ba,e on tmmunorcgullltol)' role in otilis media 141thd11110t1. Ho\\'C\'Cr, '11th o role rcmouu to be detcnnlncd In ocutc suppuroth-c olltb mcdla A&: To detenni ne the 1�,,:ls or l_oterrcron-y lo middle-e,tr sccn:llon in children "ilh acute wppurotl\'CCllilb �. and to de lcrmmc the sagniRcnncc or mtcrrcron..., 10 the Mturc or otonhoca and the outcomed Cilia mcdl:a. 
Scuinp and dcsian: Prospective, longitudina l  rouow up or patients sclce1cd rrom community lllldla1Wy bcllth ctntru. 
\le111ods: \Ve scl«ted children \\ith acute �uppur.ativc olltis media, dios,,oocd asotonhoca or lw than t1tt months' duration. l\liddlc-ear sccrc1ions \\'ere collected by ptpcuing and 11ortd at -so·c.

IAtatmin..-, "'3S IWll)'Cd using enzyme-linked immunosorbcnt ASAy. The policnl< were treated and 
...,al up for nine to 12 mon1hs, to scp3rotc !base \\1th rc.sol>cd acute ,uppurath'C ot,to media from dlaie "1lh chroruc suppura1h-c otatis mcdi_o. 

ltal!l1. The RUd)• initially included 358 cnscs or 1,ane suppumll,-c otills media Ninc•mon1b follow up 
9Zl ldiJ.c--ed In Jo.I potients (85 per cent). Of these patients, aculc suppura1h-c 01itis media rt�h'Cd 1n IB7 (61 pci otnt), wlulc chronic suppurall\'c otilas media "'3S evident In 117 (39 per cen1)  The ch1ldrtn ,.1,h 
lllll;lltlcd loUow up comprised 173 bo)'S �nd 131 girls, aged bcl•"CC:n four mon1lu 1nd rune>= 
'--1� 6.6 )-can: mnd;ud de,�allon 1.32). These chlldrcn had purotcnt otonboca 1n 171 ascs (S6 
per ca.1) and mua:ud 01onhocn In 133 ClUO (�� per cc,nt). The duldrcn's muld!c-car sccn:11011 
� concen1ralions ranged from 12 to 126 pg/ml. The mean m,ddlc-car scm:uon 1ntcr!cron1 
ci.cc111z1lloa WU 27.2 pglrnl {stanJard Joviation 8..8) In patient> "hose aculc suppun,u,c olltu mew• 
� and 7.3.1 pg/ml (llandJud deviation 9J) In 1hosc: prog,cuin' 10 cb,onk 1Uppul'lll\'C o1lw 
--_ In chlldz-cn ,.ilh purulent otltls mcJii the mean  mitldlc-ur sccn:tion 1n 1crfc1on•y ronixo111uoo 
"-0.S pg,'rnl (SW!d.trd dc,iation IS"i), In those •ilh mucoid otitls mcd11. 11 \\"IJ 1,J fifml (uandanl 
4r>llllon 19.1) Uni�n,ie analysis rc,-calcd oan illant dllTcrcncu In mldillc,car s«n:tton lntcrfc

":
-y

�oa. COfn""aing rrJ.Ol,'Cd acute sunnumu,,: otltu mtdia tnd chronic J11pi,u11111,,: 01111s m
1 

11 
"-ea ( 0 •- rr- cdi cues (p cOOO). l'c11$011 rorrc ii.on..,._P• .00), Ind oompoling purulenl and muroid o11t1J m 1 

1 tlon and mldillc-ear -, rc,ulcd Jill'ifiant in,cnc correbuon bct,.-ccn lnterfcron-y ronttn 111  
( -ODJ) 1 d �llllll 

lrnmunog1obulio O concentration (p • 0 01 ),  lmmuno&lobuhn E conc,:ntl'ltaon P " 
c.::;.,obuun A conccntnatlon (p • 0 00) 

m,JJlc-car .mcliOM promote, rhn>nlcny of _ _ _  IWOn. _A ha&h concentration or lntcrfcron·y 1
" 1 Id 10 lhc dc\Clopmtnt ol aacnts \\hKh-.,...,.,,.c Ohl!) med11 Further ICSCll(h In thls IICI IDIIY C the control or wppunath't 01hl1 media chronkny 

� •oidt.: lnttrltrnn Gamnio; Olltlt Mtdla

�nlon II anil,tumour l'fOPCrlici; 11 alien 1nuuniptKN1 tn

� :nous ccna.. producinf 1 ,anel} or ph)'llolo;ical I. lllll-yilad1mcrucd 601ublecytokinc 1>hlcb � 
ant.I cellular r-csporues. ThCJC rtffJOOJn mcludc 

� 11
Clllly member or the l>pc II cl111 of interferons 

annc•�J anu,,n pr'CKnlation ot mam,rhacc:1, IICll• 
� 

lectc1c.i by T,hclpcr I cclb {1111 c.:lls), C)·tc>·
,,uon ol I>_," ,n mae1opha10 �nd •urpr._ 

• �rt <c.11 (Tc cells), dcnl.lrillc c.:lb 1ml n1tuniJ
of l'·htlJICf 2 cell• (Th2 cell) ecU\11> In 1Jdi1,ua,

i..rt
Cclh It 1 J  the h11tmuk n.1okinc or Thi cclb 

rf 1011 y CIUKI normal cell, to 1ncrcuc -,...... -, I I y lntt e . 
·-• P111m1 h11 1n11v1111I, 1mmunOl'CIU • ur 

,..._ ($11<1t1onS.C1a11\al11_,.,........,alOemial 
._..,.Dcn.n ..,Jo, .... , .. , _......,_ Uroncn.11o1�,�-.��....., .. of Otofh111ol.,,,,Colo17. •Obo1<111<1 IN ID<J'l'1.,.., DI �11 • .,,.-... ,. 

i ·�ar of M<dlOIIC. UAl...,..,7 c1 lbodan,.e'J :__ 19 1u1, ).tl9 
or .....,.icouo,,. 2l M,rth 7fiW flnl r,ut,h..,. 
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1101 
oir61'°n or cl11Ss I major hi$tocomp1uibalny 
Cl)lllpkt molecules. promot� a�hcsion and binding 
ffqllll'CJ for leukocyte m1gra11on, and promotes 
lllllll'II killer cell 8Cll\'lty. lnterreron-y is important 
• acute ,nfecllons· int_l'llcellular microbial inrection 
llli been rcponcd 10 andu�e predominantly type 1 
T «n 1esponscs, chnractcnscd by production or 8
� imount or type I T-cell cytokincs, namely 
stcrfcroo,. ,, ��our necrosis foctor o (TNP-n) and 
1111crlcuk1n 2.. ThC$e typt I T cell response� 
pllllOIC phagocytlc c�II mediate�, pro1nflammatorv 
ltlpON(S and �ITechvcly crod,catc microbcs.�-'li 
H01>t1·cr, cxccu,vc tfpc I T cell responses could 
alllC c1cc�wc innammation and 11uuc damnge.•·• 

AA1m1I molltls ol otitis mccha wnh effusion ha,-e 
sqgtsted that the innammotory stimulus ii bacterial 
Clldolo1111, which stimulates intcrrcron-y and TNF-n 
pod1Klion, resulting 1n incruscd mucin production 
111d mucous hyperplasia.1.a On the other hand 
IICIOlullon follo,.ing m�crolide antib101tc trcatmcn; 
bi b«n reported to be due 10 modification or the 
llaa's unmuaological response. in the form or  inter
laeoct ,.,'!' the activity or T helper cells. resulting 
l:llllpprc:won or the gene ex-prcs:sion and release or 
llmllllO!egulatory cytol::incs. � 

\!011 or th! rcse:in:h on imrounoregul3tory c:yto· 
lllCS in ot111s mcdin hiu addressed otitu media 
t effusion.. H01"e,,:r. iuppu1111hc otith media u

prcdoDllM_llt prc.M:oto1ion in de,,:lopmg 
� and 1s one ol the most common and 
lllttltllbkw dheaJCS. \Ve h.ive found 1ha1 the con
l"Caltuion o( immunoglobuhn (lg) G in scrum and 
=�ar_'«Rt1ons differs significantly, comparing 
...._I' tntb acu1e suppurati,,: otitis mcdlll and 
_,_ lllppurllli,e olitis media (CS0!'-1).9 Tltls 
=:.tb.at lgG could be used In monitoring ond 

g cluonicity in suppuratl\11 otltls mcd11 
The 11111 or this study was 10 dc1erm lne the cona:n· 

� of mterfcron-g (• T helper I cell in!cc11ou\-
1Caia C)'tokmc) in dtiWrcn wi1h aculc suppurath-e 
lrut,t mcd11, and to dctem11ne the ,lgs,ific:i.nce or 
111d �n-yconttnlration 10 1hc na1urc or 01orrhoc• 

OUtcomc of otit,, media. 

•111kods
""'"110 
�I 'PP�•I for the 1tudy ,.':I, ob111ncd from 1hc 
Qd lut111n re,icw bo:trd ol the Unl\'CRIIY of lb1dAn 
1.tr°' 

lhe Unwen11y College llospltal lbadan,
I'l

l lllcd <:onsca1 wiu obtained from p.111enu 
�:ii,, lndud1ng conM:nt ror public1110n 

� 
°"tng these ucps, rctru1lmcnt •':IJ corn·

� " T!tc incluiton cntcna ,.ere children under 
�c or 12 )'ears '"lth ICUtc ,uppurau,-e outu 
iltlJ (llllna three month, u • cut•olf limn for 
r,.. I< °'11ls 111cd1a) 10 All 1hc pallcnts were rccn111cd 
�h 1hc CCncral ou1,palicnt dcp311mcnt anJ the 
• 1 C:.

01.tl)n&ology ou1-patlcnt chntc of the Un1,'Cr 
,. lcgc II01p11al, lb.,dan 

lt 
tlinical hutory ,.:s., talcn from 111 pa11cnt, 

Pt�!""'li<>n o( the car, nmc and 1h10.1t .. 1, 1hcn 

laiiip l"nlcJ Using • h1nd-l1eld oto-roix Shirom
•lid bud mlnur. 

AO LASISI O OLAYF\ll I) (l A.I\OI A,._,

Paucnu "ere orre d 
\\iclc dr i 

re suc110n car 101lc11n1. 1oplcal 
\\Ccks � ng or niual dcconllcstunb tor ,..,o to rour 
h 

· ml ont1biotfC$ ror Olle week was oddcd 10 
} e treatment rcglmc 11 olorrhoea pcuured 1f1crour \\cc� or topical drci51ng. 

AU �ta!ntt were followed up for MX 10 10 monlh( The cn1en3 ror rcsolu1ion or otltls media and commencement of tympanic membrane healing "'trc taken GS ccuotion or otorrhocn and an otoscop,e finding . ol nco-membmne formation d011ing the 
1ympJnic membrane pcrlomlion. 

S11mplt colltct/on 
Al recruitment and before lrcBtment commence,
ment, middle-car stcrcuons \\1:re collected from 
p.11lcn1s via P:utcur p1pc1tc uplration into o mlcro
fugc bottle, and stored al -llO·C. 

lllltrftron-y IW"Y 
11,c w.ish buffer, subs1ra1c solu1ion, lntcrfcron-y 
standard and c1hbra1or diluent \\'trc recons11ru1ed 
as specified by m1nu(1cturcrs' 1ru1rue11ons. One 
hundred m1crob1res or II.WY diluent \\':IS added m10 
each 1"'tll, rollo"-ed by 100 .,_J of the stand.'lrd, 
sample and con1rol. The solu1ion w.is then incub.ttcd 
for 2 hours 01 room temperature. Tltc aspirate "� 
washed 4 1im1ddlc car secretions. and 200 Ill of con
Jllgate was added 10 each well The solution ""s 1ncu
bi1cd lor 2 hours at room temperature. The asplnlc 
w111 then washed 4 timiddle car stcretJons and 20011-I 
of substrate solu11on "-:is added. The \Olullon "1'
incubated at room temperature ror 30 minu1cs. pro-
1ec1ed from loght. The enzyme-linked immun0110rbcn1 
IW:I)' method \\';IS emplO)'td to assay mtcrferon-y, 
1uing the ThcrmolabsystcmJ Mullukan• EJt ')"Siem 
(R&O Systems Europe Lid, i\bmgdon, Oxon. UK) 
The colour ch1ngc "':IS read al •so nm immediately 
The stnnd.lnJ cun� for the ,.100111 cliu:�s of ,mmu• 
noglobuhns were plotted on M:rui•log g111ph p.1pcr. 
and the con«n111111ons of the test ond control 
Rmplcs '""c real.I oa 1hc stancurd CUl'\e .  

Sraturla 
The main ou1romc ,ariJl:>lc '"'" the ln1crferon-ycon
ccn111111on In 1hc mlJJle-ear 11«rctK1n1 of p.1tcn1, 
Wllh rcsohcd acute 011111 mclll1 or CSO\I 

Oa11 "ere lnlll11ly c�rlorcll U\lns S1111 wlt,.11c 
Vanablcs \\trc 1nal)·>ed b> unpa1rcd 1-tc,1 both for 
equal anJ uncqu1t �111antt, uuna the \•nan« 
nalio 1unc11on ol the S1111 sor,,.a,c 10 dctcrm1� 
the approprutc uw, CII S•11crth1111110'• curro<htlll for
the .icarccs of freedom 1lle lc,-cl of ilalulli"al •itrull
cance •a, Kl 11 r < OM lot all 1n1I)� 

TIie PcJnon tCSI '"'" \lied to IJ.Jtl\ the rorrtlat,on
bet,.cen mean mkldlc�ar k(rct,nn 1ntcrfcrlltl·-Y
cunccntrallOM ,nJ mean muJJle�•r =111,n cun 
CCllln&IION ol l&<i, la,\ Ind laf (l�)CJ Ind
rcrnn•ll c•rltcr for thtoe umc r,.ticn11) 

)lc,ulh 
n,, .iwy wmmcnccJ •1th 1tw enrolment ol \\..�
cald ol a.utc 1uPJl'lr1ll\ll ot1111 IM1!11 !liuic iaonth

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



i-TOffRO'l-t I� SUPP\JRATIVF OTlTIS Ml!OlA

loiJo'A' up 11,-u ochic,-ed in 304 pa1ic�lS (SS per tcni).
0( 1hae p;illcnts, oculc suppun111vc 01i1is media
moh� 1n 18�. while 01o�rhocu pc:ni)lcd beyond 
lhlft mon1hs (1.e. CSO�l) m 117. 111c J� paiicnts
a1111plcl111g rollow up comprised 173 bo}-s and 131 
prti. aged bct\\Ctn rour mon1hs and nine: )'tllll
(mt�n age 6.6 �31S( s1andord dcvfo1ion (SO) 1.32). 
OD 11111111 exom1na11on, 171 pa1icn1s had pul\llcni
cconboca and 133 had mucoid otorrhoeo. 

P.iicn11· midlllc:-ear secretion mtcrfc:ron"'Y con
antntioni ranged from 12 to 126 pgfml. Those
•hose acute suppurath•c: otHis media rcM>lvcd had a
10Un io1crferon--y conccn1r.uion or 27.2 pg/ml (SO
1S� "hilc those who progressed lo CSOM hatJ a
IIIWI interferon.., concenlrution of 73.1 pg/ml (SD
9J) (Table I). 

Childn:n wilh purulent 01i11s media had o me.in
mlddlc-car sccrc1ion 1n1erfcron"'Y conccn1ration of
US pglml (SO IS,6), while 1hosc \\ilh mucoid 01flls
malia hid a mun conccn1ration or 74.J pglml (SO
191) (Table II). 

We undertook unn-arinle analysis using unP3ircd
1-ltllJQg 10_ C'OIDP3n: mc:on imcrfcron-'Y conc:co1111tion
mlts. � fC\'Calcd sigmfic:tnt dilren:nc:cs bctv.-ccn
lhaic Pffients whose acute suppumth-c otitis media
ltlllh� and those who progrC5Scd to CSO/.! (p =
nooi. 111d also between potic:nts \\ii h puruh:nl \'Crtus

TAOLE I 

_ 
1 .Qb'n • ffi I auo.., \""CD ASOM \"J CSOM-C'OM.r AJllS0.'4i

'lnllk CSOM' p 

lJ I t 9.S o.rol'l,2 t8�
6.S :t 2.3

112

6.9 i 2.6 0.9? 

,s 

61 
S6 

1:16 �,
61 72 

0.63 

000 

!: 4'" 'llr7. 'Ill. 1 173, .. 131, 1171 1.nd 'Ii) ASOM •
""" "'"""11u .. 01,11, mcd1&. CSOM • chronic tVl'!"ll'llU•<
""'J -� MES• D>iddlc-ur K<rcUon. IFN·-r •
-::: 

SO• a.nc111d dc-1111on. rt r:a11no1, Q\I 

6.2 t ]6
106
t.1 

68 t J.2
67
M 

on 

071 

OIJJ 

IIOS
TAOLE Ill 

MIODt r r ... SlOll 110:< CO"'T �, ... ,�°'am� ..
l\J\C\NOOt0ntu,'\ IJ """A" fA lT ... If A I Y\O

MES IFN,y

r' 

p 

l&(l 
-CU 
OJI!

MES
IJA

-0.JZ 
000

-o ll
oro

· Pt•non corrcl111on codllacnc MES• mlddlc-u, 1ecrc1.,.,
IFN-, • lnrcrfcron-,. lg• ,mmunoJJohuhn

mucoid 01itis mcdi:1 (p • 0.00) The age and scir disln 
bullons v.-cn: no1 Sllll1.1tk:all)• sign11l�nt, companng
l'Cl0h1:d KIiie ,uppuro1il•c 01ilis mcd11 ,-cn;U$ CSO�f
n:oblc I), and comparing purulent ,-cnU$ mucoid
Olrlb media (Tobie II) PeallOo comlalion tQting
n:,-calcd s,gmflaint m,-crsc corn:la1roo tictwccn
middlc-c:ir S.CC:llllion onrurcron-'Y C011ccntr:11ion mnd
middlc-c:111 scm:tion conccnuarlons or lgG (p �
0.01). lgE (p • 0.03) and lgA (p = 0.00) (Tobie 111).

Discussion 
The m.iin flndong from thissrudy v.;u that middle-car 
secretion of mrerfcron•y v..is :woc:,oted "ith A ten
dency to chronki1y in suppurnri,-c otilu media In
add111on, l\'C found a higher middlc-,,ar sccrerion
concentra1ton or lnterreron-y in mucoid ot11�
media comp.in:d l\ilh purulcnr  Olltis mctha 

The� flnchn!yl arc �milu ro the<c of Olen .-, oJ ,:

and others. 11 • i Chen tt al rcpontd rh�t th<e 
middle-car scmlion mlcrferon-y conc:cntntion o!
�lienu v.11h chronic 01i11.1 med11 wu much htgher 
1h:m thJI of those wirh 1eu1c otius medi.L 1b<ey con
cluded th31 high c:.rpression of interferon..., in the 
middlc,<e.1r effus1on may be o marker for suppun111,-c
otitli media l\hich followi o ehron,e counc, aod tlat
the intcrfcroo-y in the mid<lle-c3r dfu.,1011 m.>) l>c
produCtd in the l)inp.tnic c:i\'11)', nither tban being
111mplc traruuJ1tc from blood 

S1mlL11I), Yellon tl oL 11 aod I liml "oL •• concluded
1Ju1 u h1&Jtcr ronaentn1110n of rnlcrfen•n In m,JJlc-<�r
elfuslonj moy be o mu�er for 01 1111 mtd1,1 chronlc,tt 
Ma,v.cll tl oL '' founJ 11t.t1 mldJlc-car \CCl\:ll'JII
tumour nccrot11 rac1or o (TNr-o) 1c,..,b ,.'Crc ,1giu11-
c.intly h'"cr In children ,.hu h,J UndcrJOOO mulu('le 
1ut>c iMcrrson, (p 002) I IIJhtr lc\'Cb of TNf...,
,.,n: no1cJ In tho>< ch1IJ1cn 10ht) •uh,,cqucntl) dc,c),
aped cp110d« or 011t11 mcclta alter 1ut,c pl.i..-cmcn1
(p � OOl). M3,well rt nl concluJcJ 1h11 ()lo\tntt
anJ 1hetr lnh1�111n 111cn: prncnt In a larcc numllcr 
ot m1Jdlc-0r eaus10ns and m•) l>c tmpoNnt tn the
n:suL11ion ot 1nn1mm11ocy r�-- lll chmruc l\1111\
mccl11 ,.,,h ctt:usion 

Interferon--, 1, prt'Jllffil I') T l)m�1e1 1n 

poruc to ,.,.1 or bxtcnal cll.n,n,c- h �1 tun
':,_. n 111 "11,-,tc rn..: """'411C'- � imuhre () 1<"'""

• 11 Kh>II), anJ ,n.n:- U etll J1lfcn:n11.11ron •nJ
cc 

i,.,d• proJ<Klion: h0"'1t1cr ,!' ahc> h&1 tl\c ro1en1ul
ano , !!)>UC dam.age ...... l'he C)IOIO\C anJ 
10 ••�. and ftbrol>l.nt 11tm\llJl1f11 KU\11) ol 
OllC(IC may t,c rcsponublc: fot the, pcn1>1cacc
1ntcrrcron·l' ·-• ..,,tent�" " In an carlter
ol arorrh<'IU lCCn tn _., .-

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



II 

,udJ comp1nng immunoglobulm lc\"ch ,n acute llrl""'"',: ollhS media ,cnu.s CSO\l, \igni.fican l  
&IICftOC'CS •ere found , n  Krum lgG conccn1ra11ons 
(I• 0-0&) and 1n m1ddlc-c.1r �rction conccn111111oru 
ci1 ll<i (p-002) and lgE (11 • O.Q.I), thac 
"51111) wggc\lcd th3t 1mmunoglobuhns were a factor 
• 1111'1""1"''C ouus mcd13 chronicity.' •• 

lo 1h� �tudy, "'C round 3 corrcbuon bct"ccn 
..uc-,ar conc:cntrauons oC intcrfcron-y and 1mmu
aop,t,uhm, su&&estmg 1h31 the inlcrfcron-y u,
aollc<u SCCTCIIOC\S is M:Crc1cd from the middle-car 
� Oen (I oL 11 and othcll14

-IA bclie\'C 1h31 the 
11Urfc1011·'1 found in m1ddlc•car clrw1on� m3y be pro
d,igcJ bf the t)m�nic a\lt), rather llun beu,g 
a ,tmplc 1r1ruudatc from blood In adJ111on. other 
ldan b-1,'C found a combt10n bct•ccn the 
m""5c-ur �lion conccntr111ons o( intcr(cron-y 
ad other C)'tobnes and unrnuooglobuhns n 11 \Ve 
b:lld an ,n,cnc com:lallon bct"ccn midJlc=r 
rcmnoo 1Dtcrfcron1 conccn1ra11ons and 1hoM: of 
l\(i. Id: .Ill.I Iv,. ,n e.,pbnat,on, •c h)'J'Olhc)l)C 
mi• lll&h m1Jdlc-car $CCTeUOO 1ntcrferon·-y conccn
l:llm �y rcs11h III m\lC0531 damage. le3ding 10 
dam! 1eatllon o[ pro1cct1,c 1mmunoglobuhns 1.11 
lkmkldk car and thw leading1o chronico111is mcdi.i 

• 11-louaunon:lulatof) role- or interr«on--y
... � bcni reported In p�llcnl> \\ilh 01i1i1 
aHia •ilh dJullon; howe,u, the) remain to
�. *1cral,trd In C1bes or acute ,uppuralhc
llilb mtdla 

• 1-lllld) aimNI lo dttcrrninc the lc•ch ur
iltmcrun-,y In middle-car sccrcllon\ In 
di"ld- •ilh acute ,uppunlhe ntllh mcdi,, 
_. to ••'4'\t the ,l�IOomc,, uf 1hh C) tuLlnt 
la  Ilic outcome and iu111rc ur 11rnnh1>ta 

• llip 1111ddlt•nt conccntr.atlun� or 
latttftrun-y appe•rcd lu t,c II r1Kt11r In lht 
cht.,dl) or "'ppunthc u11tl, mtdl1; rur1hn 
ftMud, in 1W, area mQ) lead 10 the 
"-1lop,ac11 uf •itnh 1hal • .,1,1 control uf
lltitcondillun 

.,..Sii:il.i,11, 1n1cr reron-, may roc1lo111c the pro

QI o( TSF-o, • ruc'II h been 1mpUcatcJ 1n the 
� tccrcoon or mudn by •""'•Y cp11bchu111. 
let P1omo11n1 pcnnlenc:c o( 01onhoc• Su<h 

� l«rclion 1nduchOl'I h..i been rcrortcd IO
�·• •n Intracellular p11h,.,y 1lu1 appc•� 11°
"aa. Cl!ldovnoully l'foduced n1tr� o• Jc 

"OIJ\SI\I OOlA\'f\llOCi All�OLA""'

conctntrouon and .acute iuppu11111,c 01111• media The c.hnical 1mpha11on of uur llnd,np •• thal &UCJ'lmcni 01 mtJJlc-car I\P,lllle interferon•-, eonccn• trat,on nuy enable p,licnlJ to be bc:uer 1nronncd 
�cgan!ing the hkcl) um, COUl'Me o( 1hc,r car 1n!cct1011, nd may 11len11ry children requiring longer tenn 
Collow up II Is scicnu6call> rou1blc 1h11 control of 
olltls mcd13 chronic,I) m1) be ,mpro,-cd b) the uw: 
or 1gcn1111,h1ch c.an counteract the cffccu of mtcr· 
(cron gamma (amon1 Olhcr Thi C)lo\111c,) 

\\'c duJ 001 Mudy the role o[ the )1Zc and the t,x. 
lcnal loaJ or the adcno,ds 10 all'ec11n1 tilt outcome 
or iuprurall\C 01111, mcd,1 TI1e� arc a!Jo 1mponan1 
IKIOll. •hich l<C hope 10 1n,n11ga1c ,n (UhllC
research 

Concl1)lon 
\\e cond11Jc Crom lhtJ \!Udy 1h11 m high muldlc-car 

sccrclKl!I conccntrallon of ,ntcrfcRKi.., 111 factor 10
the chrorual) or suppur:111,c 01,1u med1.1. Fur1hcr

•=h ,n 1h1\ •rt• may lc;wl 10 lhc Jc,c1or-ac111 
or agents aiding tbt 1rc.umco1 or supJ)llroll\c 01111> 
media 

Aclno"lcdgcmcn11 
\Ve •ould lt\.e lo express our �pprca111011 (or the 
hctrrul aJ,i« al Pro(ts-s0B A o Chob.l 1nt.l R A 
Bal.arc or the Department of \lcd.G \linabl , 
and P1ru11ology, 1.nd Profcuor G T A ljaduola ol 
the OtfWlmCDI of 0t0flunolll)D$ �UC) \\e abo 
thank ""' WICJ">'O and Mn 1.,a,in .. v .  DUl'IO II Ille 
Bibi \lm100. and On lr:atior anJ MO&Uro 11 1he 
Gco,cral Ou1pauco1 Ocpa11mc111 o( the uru,�n11y 
Collcic Hosp,ul ror their help dunng pahcnl 
rcaui1mcnL l1uJ \luJy .. -u siJM)Ollcd by the U111,-cr • 
\llY or lb.aibn \tcAnhur G12n1 <,rant numllcr SOOI
���l/()f200:,. I) The SIIIJ) rc«l\'Cd Clhtal 
al'J'fO'-al from 1bc ,m1,1u1- re,_ bmrd o1 the 
un,,cf\it)· of lbad•n and Uni,�ml) Coll•rc HCllf'•· 
1•1 lb.adan (Ul IRC07,001l) 

'l'dJc '""''°" coulJ potcn11ally t,c enhanccJ by
�IIOSlac t110110ph01phatc ,u ..:1.-111on or

� � G. 1 1ennc lunuc 1n,-ohcd ,n Jll(b 

�Ill« a\ calcium ,,gnaUin� ncutrorhll 
• polesluna and chloride channel lll!IC·

0.. llld fflllt1n ICCTCIIOn 1•·20 
lllcdq 111.a)or £1111a11CC ol our ftrid1np a. 1h11 ol1111

� d:."Onia1y 11l4J be 1uoc111cJ ,.,,h • high
S:,11 1«rc1wn cunccn1ra1l11n or  1n1cr(eron-, 

tl;h Sladydid not ihow a cauul rclatlomhJr 
� fltscd m1t.lt.llc,ear KCrcl10n Interferon 'f AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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II HOIOffll M. Si ........ T.v .......... N l,,ttt-lcalon a"'
OIIIU m.rJ•• •1!11 di-, A<ta OIIIIMJ,oJOI jS#>tlA) 
•�.,u�-•

19 law» OA. Ar�• 00. Ot.1�ml O Role oC clc...ccd 
IO'\m�1obe:h1 E lr�t.h '° 11oppint,1tc: 01110 mc.diil A11111

T, 1'•4 :?OOS.?11 23 -7 
31 Storpanl\l. Linn K,BlcS'III� ,o,,pmUl.0.-.T, 

Alldcrkn PL ,r ol .  lmcrk\Ok11 8 ""4 d>c....,.actc """"' 
ol 1111d.lt uo tffvwom / fn/r<.I Do 1997,IU J7�-7 

ll F,uOcralJ JE. Ortea G<I. Stoffo,,t FVo, B � IP, 
!'canon IP Curau,n1.1,..,. ol 1111,nan l'Uddlc cat_, 
"''CV\" <Ann •• chrwc \tCICIOI) c,1,11, mtJ•• (CSO\I) 
Cl,'"""""" l-sl.16t:Sl-9l 

AdJ<ut lor cwm� 
DrOAl..aWM. 
Sc.n10< lt<t•ta. 
Dc-r-•nlftC'ftt ol 0,cw1,onola')•oS) 
r .... ,, ol 0......,. S.-.uo«,. 
uillcic or,, .........
l'ODoa�O. 
Un,�IJ ol lbado•. 
n,w.,,_ '"'"' 

E.-nwJ •lccnow,liltp,mco-

Dr O ,._ l.udl u_\c, mf'Ol'ullohty 10< \lie oattJnr, oC
1k ...... , ol tlK- _, 
<:aa,j,ct ., "'" l'Clll 111- dcdam:I
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..., ...... et•, 01111 M..in. l{l009) 1 1 7 -191
IIIJ 1tJ!ll'< PM •l<IIMOol 
11 .... 117 

Cord blood immu11obiology and the
development of early suppt1rative otitis media
Altcm O Lasis1'·, Oladnpo 0l3yemib, Kcmi Tongo<, Ol�tubosun G. Arinolad, R.A. Ba.knrc� 1111dS.A. Omi1Jbu1 

'Dtponmtn1of01orhfnc/nf)ngolog,1 Co/leg,: of,\fcdlclr,e. Unhml,y of /bodon, /bot/1111, Nlguio •orpom11cnr 0/0bstelric.1 & Gynoecology(S101/s1/c.1� Collq;e of,lfrdicinr, Uni,-cnltyof fl,adon. lbadan, NIZfrlo'Dq,ar,i,.tnt of fbtdfotrlcs. Coll� of ,llcdlcine. Unfrtnlty of lbodm1, llJadan, N{zulo 1DfparrllH'llt of Immunology & Cltcmfca/ Puthalox:,\ Colfl'llt of ,lfcdlclnc, Unfrrnl,y of lbadon. fbadon. NiJ;trio 'ilqo1mm1 of �fedic.al 1\·flcrobfofogy & Parwllolog,: College of Afrdicin,, Un11-c13l,y of ll>odan. lf>adan. Nlfluw11Jqov,ro,10/,\flcrob/olog,1 Unh-qyity of logos. Lagos, Nigoia

I. 1•trodacuon

� l)Crula11.I Immune system and 01idall\t

._ Iii,, bcu. rteoanlud u imporwn con111buuna
�lo !he O\'fflll lncldcncc or 01fli1 media (OM) in::, II) The first cplJOdc of 01111, media UJu.tlly

llOllnd •i-' months or age, ht&heSJ be"' ccn iii 
� and lhrtt ycan or,,c, colnddlnJ "oh 1hc loSt
llewllllcrtial 11U1body protection (2,J). The dc\-clop, 

0( OM Is lhou1l11 10 on11na1e In early Infancy,
--

�c-::, '*"& ....,_ 0.\ W•N. Or,-•- of� """i- ,f-, etCloabj �Collqt ofM�•,7-IJlj•a.i!,.'-'- Tel •1:M 11)) U6 •Jtl, t......t J.rn ..,ufi 

rtod ··hen the J>C'lo\1lom ·, 1napmcnccd lnumaw 1n1� • 
. 

l)'lltffl it rnal\lnllS 10 dc\clop an c1Tcc:111c prokCl•on

aplMI pachoguu and achtn-e 1mm11110loalal tolcl' 
ancc 11,,nldJ hannlw anliiffil () -SJ Raw-eh 111.s 
, _ ___ .... th .... , .. Lll aad I\CONlll pcl\OJJ 10 iJcn1 ..r�o/1 Cr-·-

raCIOl'I th.al IIICTUU 11,e ru1t or non<ommwtlable l'y 
(' •J llov.n'CI', ltnlc resca,-ch 1w � *"ducun .,..,. · - --�• ,� . 1M td 10 the rol• o(nconatal rmm ........ o-..-'" tll·

\ot rwly .,.ppu11h1'10\1 (CSO\I). 111/IO\aah � 
�IOJ)' o rOM It pint In the fi111 2 )Can orhrc 1ncldmte O ., -·' h•ldllooJ d11 and ii it the 1111111 co1u,1011ly �1.1 .. -v' .

c� SI Qcilll rncd"" pa,ticul.vly w.lwn omn ID
cue d rt a c/lc 11111 fc-. ,_.,h, ort,(c, b wodalcd 1nrt1111 

�-�-• rhk of dvoruc 0\1 "'uh ,tTusion and 
w.11h lna-u 

111..,,.,,__ 
n _,..._ ·•""-...,.--,llQIC1009.JO$Pmollldlllo- A ,.,.... 
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"' 

...,. .. r,1 Ol'>l lhan when occurs 01 n laler onse1 during
tt»!'iood [f>-8).

The ltiellrth question ,vis "i, 1hcn: a rclouonshlp
�Cffl cord b lood immunob1ologic parameter, aod
,iedn'tlopmcnt of suppunnlvc OM in  the fi111 year of
lfc!'" \Ve hypothesized Wt dccn:ased con«ntnnions
oh,:or.a11J scrum micronulricnlS and immunobiologic
faot111B11,ould pu1 infants at o grutcr risk for early OM.
Lt tltil s1udy, ES0l'>1 was defin ed as the dcvelopmenl 
of� within lhc fi111 ycnr of life. The aim of
illil pnlSJ)CClhe 11udy wos 10 examine the con-clouon
i«a-ec11 ESOM and nconallll scrum n:1inol, zinc, im
caioglob.ilin G (lg G) and in1crfcrpn Gamma (IFN
,i kdlnol and zinc"� chosen bcause lhcy AtC nu
NIINI fac10rs which also luvc an1iox1d.1n1 propenles
mldrrolc of oxid41l1c s1ress hlls been emphasized in
tic pa&qenc:sis of OM. lg G and IFN..,, wen: chosen 
lw:at � rq,rc:scn i  a measun: of immune response 
11 lllfec1iou,.. To our �ledge no previous 11udy
le Qlnlined the c:om:lation bclwccn conecn1ntions 
clw: nonc,l,iofo&ical para,ne1ers and the devclopmcnl
dar!yOM. 

!. Palltall and mribods

111b:,c,,JJ 

�IC'ipa,iu ...,,n: rccrullcd in10 lhc sNdy follow
.. Ille lflpronl of lbadln Ethical Commfnce 11 
.. U....cn11y of lbadanlUni,�niry Collc,c I lospi1al, 
M1J.cm102J), This study 11.ancd on the 201h FcbJU
IIJ 1001 a:i,d ended on lhc 201h Au811,1, 2008 Con
llQiint d11iblc and c:onscn1tna prtgnant molhm in 
., _ ln111CS1u of pqnancy -..en: counsclcd and re· 
llti:(4 O'lct • 6 month pmod The panlclp1n1s ,.en: 
illlnlia!IJr'INnl '"'Omen who had an!enaial care, labot 
:i:'_�ff)'ll lhc Vnn-milyColltgc llosp1ial and lhc
._ M1ts1011 llospilll lbadln The otn1e1ncs fJdll· 
It ,r Ilic U1111cn11y Colle,c Hospital it 1 ,pcc1ahzcd
� •uh an t\'Cn&e or I 00 dcll,ecrics per monlh
� 
� 8,1,1 M1u1an b I primuy can cen1er man11cd

·�trained nunc and 1Upcrv1sC'CI by • 1encnl
� h otren pnmanty ffllllcfflll)' scrvicn ... 1111 
-� ••'tn&e of 60 deh,crlcs per mOlllh. Th e

� d.111tbu1fon 1n lhc Un1•cniry Collrie I losp11al

-� 
�f&h sodal clw compartd to 01111 "fusion

v, 11 lll&laly low aocial clan
• ilittlldc,j Pttl/llnt m01hff1 w,lh uncomplftlkJ

�u or kl1II or late prc1mn 1n1111ons Exc lu·
� Included PRanan1 mothcn wnh h)-pnlffl·

sion, diabetes, m1lnu1ri11on, ou1om1mun e, 1nrcc11ou1,or fnn11mmo1ory diseases.
Using onl lntttvlel\ and confirmation In the fio1.pi!al rtc:Ord clan, the details of the ltlanus ,-accinotion, fc-cr, and an1cna11I care in prcgnanc:y wac documcnled The ge11.111/onil age wu c1lcula1cd ,.,lh the

Nacsele's rule us1nc the IOl<er limit as rcponed (9J
\Vilh111 24 hours of dch�ry. the nccwlll wclct,1 and

1ui.,1fonal age ,.ffC noted and cord blood samples of
the nco1141c1 were liken from the umbil ial \'fin UJing
a 21G needle and S ml syringe, and introduced into a
non-hq>3rin1Ud boulc. This wu centrifuged II I SOO
x g for 10 minute$. ARcr t101 ex1n1c11on, lhe mvm 
\\'ll$ Sq>311llcd Ind IIOrcd II -80°C 

ThcscncoMtcs "'ere folJ01<cd up monthly for II least 
12 months. They "ctcs«n in the ou1 patient clinic and 
the mobi le tclcphonc wu abo wed to monnor some 
of them m order 10 reduce the clwlce of miSkd cases. 
All infonis n:ccl\cd vit1m1ns and minerals supplCTIICfl• 
1.111fon during the follow up period. Casn "erc d,fincd 
os lhosc who dC\'tlopcd otonhoc., (ESOM) while th e

controls subjects ,.uc !hose 101thou1 oton�, 1111th111 
the ,Ndy period 

Nutrition.1111.Stus ",u assessed usina physical enm
inotion for palor, nufTy hair, "clih1 less than 70,. ror 
ag e end Jon or skin ru111fd11y In thcab>tncc of de hydra· 
hon Clinical evidence of malnutrition ,..., dc1erm1ncd 
bucd on lhc presence or any of the abo,c fflffllloncd 
fc:uuru. 

].1. QuOIIJ,fia,rlon of1,,.,,,, r,1111ol 

Sam le cxtnCIJon and dctamfnalion for rc1,no1,....,
done b: mcuurina o 11$ p L of KNm and d, Iv Una up
10 500 I' L \'Olume whh ultn pure,.-ater An 1nlloudan1
(JO •'dL ucon,icadd)wu then 1ddcd1nd the mllturt

.,llalcn r.ir 1, min. rollOl<cd by' m,n of 10111caaon. \IIU' 
� u dtlfflCIII and an inlc.rnal Stlnd&nlTncon "u 

cd •• , cd ,._.Y(400 Lor1cc1on11nlt)\11Uadd onuffl1' ;:::, 
/J muture •OO µ L or n-hnane ,.u Ml.kd, theToth" 

···•en r« s mcn and c�ntnf'uscd for
molJNrC 1'1U .,..,. 

8 000 rcvoluHoni per minute The IUl'Cfl\&I.IIII2 mon 11 
• cd and rcilllOI dc1mnu1111011 "u donf "1llll

\ll'U 
co
l ��Of'IJ\lll(C liquid thromllognrby (HPLC)

!heh lo�·· 
,i,Clbod I I O. II I 

] J ,_...,101,t,l11t --

lm11u1noalobulin clwn O "� 
.. 
�ft� �

I fmrnuna.lHfus'°" me.,_
aln,I• nd� • ...t I ""'·p/lAle blolfmd alim (PDS,
,pr ,. .. P"•i-·- n i-
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pit 71) ((llltain1n10.2,, soc:hum oude One mllllh1cr 
of nth lftllKII (an1t•human immunoalobuhn clou) 
.u 1111,cd ,.,lh 7 ml or POS l:ia)lt m1lhh1e11 or the 
'" noble apt"" 1horouahly mixed wllh lhc d1lu1cd 
IIDWflllll The m1�1urc:was carefully poured on• aim 
plllt � on a IC\elcr O\'Oid1ng 1hc ronn11ton or air 
� The aaar•an1tsCNm mi�Nte "'" allO\\cd 10 
111111d .. ells or  J mm In dlame1er "en: made m lhc 
tp 111111 1 carcular metal punch The punchtd aaar 
nt<1Rfully rcl!IO\cd from the pllle w11h the smooth 
edp o( ptpcllC a11achcd 10 I \'ICUUm pump SC\ml 
....... (25"-. $0%, 100% and 2��) or lhc 1111'1• 
danlta11111 "crc prepared In PBS Using a$ ml micro
�. !he sell and s1&ndords \\trc applied 10 the 
,-htd •'tlls The plate for lg G cs1ima11on \\'U pul 
••humid clwn�r and Incubated for fourhoun The
6-ta of Ille prec1pho1ton nng wu mclUllrcd a Ion& 
1Wtpcrpmd1culard11gonals 10 the nearest 0.1 mm us· 
IIIC)'< pnasion \1<"cr The standanl cuf\cs ror the 
,._ classd of immunoglobuhns •ere plaited on a 
lall-lot p-aph paper and lhc eoncentraltOM of lhc 1�1 
llllcawol samples "'en: read olTthc standard cuf\e 

1 I DcunnlMl/o" ofplas...a :Inc 

Scnl:n11'Uckpro1c1ruscdusina I mlto9mLofl� 
�t,c acid In O 1•1. IIUlthanum lOlu11on Z...c 
� ,m d<1crm1ncd In the rcsul1111t supanal&nt ui
lot a.., IIOmlc ablofl'lion spcctrophotomcl,y (Mod· 
cl 20) Duck Sclcn1Jie, East i-or...-all CT, USA 061$5) 
Al la&tnU and m11a11ls used for the 1111l)sis ... ,re
ht tr Zll1C C'Ol\1&1nln111on and the plo111cs ustd for 
lcllaiyl11 •ere pm,1ou1ly ,.,shed "'"h I l)drothlonc ICit 

lJ l•t�,ron Gamma IWIJ)' (/F,Y-,)

Tk •uh bulTa, aubsu-.te solution, IFN"'I 11and:IN 
1111 lht alibn1or d1lum1 ""re rccon1 111u1cd 81 ,pee· 
1w 11114 each v,cll, 100 µ L of uuy d,tucnt "'" 
lddcd; Ill,, ... , follov,cd by addition or 100 I' L of the 
--�d, 11mplc Ille! con1rol 111d then lncu!NicJ for 
lllc.,•100t111cmpc111un: The up1,.1e "" wuhtd 4 '- lad 200 ,, L or eon,u1a11 ..,.,., edJcd to each 
"d lad uia.batcd (Of 2 hours at room tcmrc111urc 

!:.":'"le "'" lhcn wa,hcd 4 thnc1 and 200 I' L or
IOlsr '°" "'"' added, 11Kubatcd 11 room 1':

�1 fo, )0 r!"l 'lllln ptOtc<ted rron1 litht n,c co  
nl -P1o11read114)0 nm lmme11t11cly Th• itan!U 

::. *Ille •11iou1 clu.c1 orlmmuno1lobulln1 "cre 
°" a tcrnl-loa &ral'h r-ru and the C\lnccot,. 

lie-. ,,r ''- tat and control 1a111rlee "Ct'I reaJ 011 th'
llilid.,4 Wn 1

'" 
16 StiJtbtlcol onul)1b 

The main ou1come •'Viable ,.,.. the dc--clopmm1 or 
oli1i1 mcdl• "i1hln the first> nrof life" hilc 1hc dcpcn· 
dent ,'ltllblcs •ere the scrum conccntnllons of""'· 
rttinol, II G and IFN 'T m the ncona1a The dall ,.,., 
imually c�plorcd u1u,a the S1111 1011,.arc \'Nubia 
v. ere an,lytcd by unpaln:d 1-1a1 both for cqllll and 
11ncqual ,,nan« us,na the ,'1UIICc 11110 I\JnctlOfl or 
the St.s11101\warc to dctcm,,nc the 1ppropr111e UJC of 

the Sa11cnh,.,11c'1 conulioo ror the ck&1<0 of C lu ·  
dom. A logtJtic repuJIOO analy,is "" used ta conuol 
for matcmal and nconal.11 confoundmJ facton 'TM 
S1a11 ,oRv.=f; "" -.I and the ln'CI of IUtubOI 
•lanlficancc "" sc1 11  p < o OS r« all the lllllyws
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Ao wut,, o1 ICOtd /IJO<>J ,-. a6Wttr, _,,,.,""
..... , ,.., Ii/,.,,,.,,,..,,,., ., • ., .... 

T,b4e I c"""""""'"'" or lmm,11-'loloaal -lcn In h c«II .,_, r toClll'OllllbJ- -· aMSad
\wbln 

Rcunol (j, .,., 
Z..(JI Jl'l.l 
1, 0 (!IIS,'ml) 
lnlmC'l'OII o- (P1,lftl) 

Tlblc 2 
Lopi,c "1'U>IOII INl>,... or IO<ic>., I IQ\as,al C..- aaJ ESO\I 
\'lnlWa r ,,tuc 
0 ,1_....,._ OGJ 
.............. 00' 
Fwly �IF t of Obla -.a 0.10 
°'JanC1aaPenrrw::,sM 001 
,,._.t(,l't, P 006 
tac.iwww "'"'-' r--. QJf 
Cl C paJ Mlfcw S>ND O 62 

09J:OU 
OIS :0'44 
IU0:119 
OJ:.UJ 

4l'm:a ill lllt l�'Cls of I a G (P = 0.46), feta! weight 
11 • lJO) al sesutiomt age at birth (P • 0.20�

5«01-,papb.n:ao&lysiJ muled 1ha1 17) ncon
•WooamJ binh v.ngh1 and I) neonateJ hid low 
lid•QP(< 2..S Kg). oflh<m 8 cases and S control 

=r M�nlao wu found In 26'69 (38%) of the
.,bjew COOJpared 61117 (5%) conuol1. So

aiaa1q11:1·m..,lcic class wu considtrcd low in 38/69 (SS%) 
lldllip ID ll/69 (4S%). Tbc frequency of OIOIThoca 

� 
1
-: 111 SS 1:a1CS "'bile 11 was > 4 in 1 1  c:asa

'a;, al �rua were found 10 2 nc01\lllCS.

• .itlple losiruc rei,a11on analysls, ESOM "''-'
:wed •11h malnuu,11011 (P • 0 0)) 1nd 1ndoof 

Clletq IP • 0 04). ,.�ms Camlly h111ory or 011111 
�IP• 0.20), acliun-encu ofbrcast rculina (P •
" dlr care COiia &UaldalKc (P .. O 01), number

fn � (P • O 06) and JlffKTICC or con1en111I mal• 
n..... • (P • 0 62) did 1101 usociatc ,.(ll) ESOM ·

C�(n• 111) 
�funJ; SI) 

1a:to11 
1 0.1 :t 01, 

IJ101 :t tOJ 
HJ t lfJ 

000) 
OOff 
0'60 

<0001 

The mun thrust ofllliJ rcpo,1 IJ the rol e ofil'lllllllnbo
oloalc f1non. \Ve lckn1iRcd lha1 dcfccu-t l}pc I im

mune response in ncoaata u cvidcnccd by law can! 
blood conccncntioaJ or IFN 1 arc slpuilc:alic r-.
In IM developmffltorOM willlin !he 6111 ofli(c. IN 
-, u produced by lllc T - 1)'01pbocylcJ 1n respo 1k co
vital or bxtenal chlllcn1c. Tht main biolopc:al ac-
1,vny lpptll'l 10 be immunamodublooy, IIMldulak T, 
cell g/O'klll and flmctlOGII dilfcnnll1U0<1 (11}. II u 1
puw1h,pn,moc1n1 l'ac1or (orT-lympbocyta Ind pocai. 
Lita lhe ruporue oflhcsc edit IO iruioicm or IT°"'� 
rocton (l<>-19) Jn ldd,1ion, 11 bas bcn "-11 to Kb
\'llc macrophaacs. Jllnu.11.IIC C)10IOUC ttll lCb\ ll)' md
IIICIT&JC D - cell d11fcrcn1G110n and antibody p,oduc· 
t1on (IS-IS) IFN 1 u 111,-ot.cd 1uo ID pnxcae1 ol 
bone &JV"'"lh and lnlob,u bone raorpclOII pn,babl) by
pu11ol inhibil1on or Ille forma.1'0<1 of -lull I 19-
22) 

Treatment .. ,th IFN 'I or p&11m1:1 ,.,th l)>tmio. •

ftamnutorympoNCl)"dtOl'nccharxlcrmdlly•iB>
palttel funclion of IIIGDOC)'ICS 1w bcm allcr,i,a ID UC
mcnl l\uKIIOM or ,_,-ttJ and to rnuh • cic.-c
ofsq,Jts In !he majonlyor!llcw paumtt (22-l�I Oar
UDprasion 111h111hc,e unmwioproc«li>c tV1a ottri.
arc ckftC!C'III rrom IICIQllalll hrc • 11- .. 11o haJ to
(ffllm IC\cl, hence lhc-lr 111J«pt,bi!Jty lO dc-clgp,,cec

or COM ll!IOnl Olhtr lnfe1.1IIXIL The iDlaffflla 0.

N In cont blood may bi s-ued from 1M -i.°"'"

Ina 1111rauccnnc hf• or I m11h or 1k bod)' mr-
co onpna 1nrn:110N. or bodl. Tline lllfc,;IJCCI .,.., 
be IIC"'ly acqulrtd IQ !he MONIII hie or • -- o(

U1111Ul.c!iM f'JIOIUl'f 
In &JJ111on.. 11111' al�) � ,,,1111\nntl)-�

COll(ftlo-&IIOCII or 1111-anJ rtllllilll la t\lNI bb,,J u=.,b

or l'f'OII.IICI '"ho l,ltr Jc. cl(,rnl £0.\1 0-4 is;f CUIL"CI

"' 1 Nl cS,-, clcpmflll or EO,\I •-u � Ill "'� Ii

I i,, lflf< 11011 c...JCJ by h)ll0ff1� \\t1.,m \

(tA)IIU� 1,kftUftcJ u III lllll"f'.>'1 b-.'1Dr bllw

J,,:\clorH'CfllOfllle oitllliilM •)- ��ly �
11 11 Jiu I.IMI .,_ • lllll •� IC>."ffu.JG

"'oJ :«,..rc11111on ori,�u p,.,plhu,�11 drrclld �

�1111>IJI P'I Pautifml") tt al IHI� at!_.
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-' 1111ioodY ruponsc 10 pncumococcal polysaccha
ri,lc.U im�Rd due 10 �1111111in A dcficicnl:) 1n n11J.
s-ai,ty, Gatti• et al. l2SJ invcsligi1cd the inRucncc
1' 1 bUr VA dad 11nd diets enriched with VA on t he
.aoccma11 of the immune system i n  mice. The a· 

,.,-tal dicu ruultcd 1n higher numbers of T and
B lpipbocyto aRcr VA and carotenoad ennchmcnt,
,llcllCllffll)l!cd wi1h the �se diet I ligher ,-.lucs oflo
alMN111 lgG 11nd sig11ifi�1 ohcn11ions in the pcrccn1-
IP alld ioul numbers of splm1c lymphocy,cs "ere
lal•h1ch S11ggcsts a pon1blc role oflhese nuuiuonal
11:!ance the dC\elopmeol oflhc immune system. 

\'11111W1 A 1s an impon.anl micronutncnl for impro•·
ma bollll and SUMVDI 1n a popul1111on < S y of age.
,,_ A II also cffcc1ivc in rcdut1ng morbiduy due
11 mculcs (21-29) These dfccts arc thouiti1 10 be
111-.ble ID 11S ability 10 enhance immune rcq,onscs,
ecd,ylads 10 reduced SC\'Cnty of infccllons. 

0.:9111dyd1dnotmcuurc1hcconcerun1ionsof1hese

u\m 111-=l blood bccall$c "'e "'ere not lookina
• C!!e c[ect of these on the ncon111cs. In add111on,
"'6d IIOI do a Knal mc:IS\lrcmcnl of thuc m11ke11
..._c oa-c "''ere S!Udy,ng the ctTCCI of the baseline
lne!so(llaac maru.rs on the dc.elopmenl ofESOM. 

la 1h11 a.idy, lhc effect of brcas1kcding has been
' !sndu all of the subjcclJ "ere brcas1fecdina d11r·
q • edy, althoudi no \\caning was recommend·
°' Tlir .,.hen ,.ere prxue1ng the uad111oiul method
d "'"'11111 common to the cnvironmml. all praeti«d
"-!«id •a nclusl\cly for the lint 6 months. How• 
�1111) be d,fflcuh IO nile 0111 the c"<clusi,-c:ncss of
lcsnaic• In this &Ndy o.clu11,-c:ncu of brcu1fccd·
.. ._auasccl beKd on the a,-.Uablhty oflhc moth·
.. • lliomc d1111na the thy 11me Brcu1fced1na d11nn1
.. 4,y IS P'IC11cally d11Ttcuh and unl,Lely for mothers
�-.oric In thc officn C\C!I If the crcche factht,cs arc
""idcd. The Vll'lely of prolCCII' c fxlOrt In huma.n
_. -.Y ODmpc,,satc for the 1mmaNnty and nal,clttllc .r.i·, 111111\IU\c S)'11Cffl and the law production
tl eit dc:rcnsl\c a,cnu m m11ccml accrc11oe1 or the
:.._,�infanu (30.l I J It contains 1mmun0alobulins,
� l)'IOly!M. an11v1ral hp1ds and oh1011«III·
·-)-, lllltrla.k1nn, 1ta11.1f0ffl\•"I CJV"1h Ca,;tor,
:-111anu such u v11&111lns A. C, and I!. tioc,nOflCJ

...,.,. facton promo11n1 (JO--)l) In addauon to
lht 111f1111·1 cnclJY and n111ncn1 n«ds, the hu·

-'�"°"lckt u 1mm11110Josical wrpo,1 JYllfffl 

-.,:i&a from the mother to 1he lnf.1111 d11nn1 the first
::"Gfl,rc (34) "°'""c:r 011, 11udy mcalcd ch,1·
� to.,lc\cb oflhne {IC10fl "h1ch may be rt·

�fthc111&1tmalm1lnu1n11onpassc,cl••'°'
he

191 

1\c 1csu11onal aic and b111h.,.c,ah110ocrc no1 found
IO be sisniflcan1 factors s11ucs1ln1 that thae may be
subtle di!Tcrcncc bcl'ACCtl 1he body 111c may not be
the umc u immunoloaic compc1cn« and m:1111n1y of
a n�tc The nco1111n 'Aho dC\clopcd [0:11 "'•re
from d1frercn1 soc1occonomie elau hCIIC'C eff\110M1m•
111 cp1dcmioloalcal factors may pby confound1n1rolcs
1n dC\elopmrnt of 1nfcc11011J llowC\cr. ow 11udy SU&·
ants 1ha1 EOlll may be an interplay of a quanllllll\C
dcrcc1 in the ntonat.al imm11110b1olopc faCIOrl and lhe
soclo-fPldcm10log1c:il =ablcs now ac1. The study 
continues II\ onkr IO dctcrm inc fun her the sl&nlficanC'C
of these f ac1ors

Acl.no,-tN111cmen1

The $!Udy ,.-u spoNORd by Ille \lcAnhur Mulud,s·
cipllnary rcscan:h a,an1 of Ille Unr.m1ty of Ibid.In ao
(800.'406/S4. '01/0llOOS/t) 
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ARTICLE 

Comparative Analysis of Middle Ear Immune Response and
Micronutrient Level between Mucoid and Purulent Otitis
Media 

Alttm 0. Lasisi, f.fBC/18, F\.VACS, F,\1CORL 

�CT 

01,j«livc To dttermlnt ll11 dltftrtnct1 In lht ou1com, ol 1ru1m1n1. tht mlddlt ,., Immune ruponJt, •nd 111lcronU1Mnt 11a1t11""""" p1u.<111 with pun,lenl lPOMI •nd mucold IMOMI otltlt mtdi•.
""4 

o..J,n: Clvld,•n with ecutt otltl1 m•dl1 w•re ••civlttd, lrttttd, and lollowtd up lor bttwHn 6 encl 10 month._ The 1tra •nd... tll ...,,tlon IMESI Wttt •n•IY?td for lmmun�tobulln1 end tine using 1nzvm•linked rmunoeuty end ff1m1 otomk...,.,,.Jon lf)ectrophotometry, •••Ptcllvely. Tht p1r1mot,,. wore comp1rtd whh stltc1td hta�hy controls. St,/,/«o; Thttt Wtrt 399 ponlclpontt: 228 chlldrtn whh 1cutt otltl1 modlo ult.t.'d using the Amul .. n Acodtmy ol°""'1"11oloff-Httd ond Node Surgery criteria and 171 hulthy control,. with egu nnglne be•w"" 8 mont/11 •nd t ytt,. lmun 7,-,; SO 2.JZ yaorsJ. 
IIIKl't: POM accounttd for 126 ol 228 p•llcnts, •nd MOM •ccoun .. d for 102. Tht chronlcll'f ol otltls medJa luting tht l-month.,._cutoK) was seen In S7 wbJtCU 1•6�1: 31 ol 126 POM wbloct, •nd 56 i 102 MO�I wbJects (p • ,oo:u Tht HNm lgA 10 •oc•-• O.Gl ond 0.07 among POM and MOM, raspecllvely; however tllt ly'IES lg: to lgC ratlo1 wore hlghor, 0.3 and 0.2.101 POM

.,� l'ftJ>ectlvely, This gives a MES 10 strum •a11o ol lgA 10 lgG va}�, ofo1 to O OJ 1101 lor POM end O 2 too 07 IZ.871 lo, MOM.
_.,.lhoWtcl • "9nUlc11n111,1lstlc•I dilferenc, Ip• 0011. Th• MES 10 unl'!l ,,t101 ol l9E wu, 0 n •nd 1.3 among POM •"4 MOM,
-..., IP• 03 1 .  There was • signfnctnl dllltronce l.n t/11111un, loG (p • 0191. HNm rlnc Ip • 0091. end MES lg A IP • 0111 and 
lfl r, • '11 

,, � Cluonldcy was o•••lor In MOM than POP , POM h•d a l\lghu mlddlt ,., Immune rttPonM fmttw-rtd by tht MES
11- '1tlo ol lgA to lgOI and 11rum zinc tha MOI b01 a lower MES lgE.

� , r • o-Mt puN!.nr• IOM,i ot l'ohtt moyonfto mucOMlo� L'ftude av1Jt pour bu·l de d,te,mln
"!{. 

111 cfitt,,enc•• entre ohtt m , .. 
..... " r lU yenno ., do IA COftUft(l1rJon d'oU9o<Unon11 -•••f9srddN rnultats du itoii'emont. dt a •tactlon lmmunltalt•d• ore • mo 

I I � tOt lOm-•· lye.., ,i... le,. • • .ioctlonnb. tralth al •u v J penvtn � ll'l•w,. Dos enlan11 aoill f••nt cl'une 0111, moyenn• algutonl t 1 
1 bu'·- 01 du , .... p,r dou-...,.. M ISOMI I r•o•rd dH lmmun� o �•• "" •• dt, 16,vn, tt dtt 1kr6do,,,,.d1 rorent• moyenn• 

--t....•mtn• • wM uni �°"'P•r&ltOft de, -----. I tomlqut per U 11•"'"''· , .. p-".- .., -,Y,,,atlque ot por apectropllolom,trlt cl'ebto,i,I on• 
......,,,.. ch4ot des l molns ,,. bonn• nn,,. 1ilectfonn,1.

tlout tt �onffl ulon 1ft at,.._, tie._ • • I 11 cfufte otht moyenn• . ,,. IJ: L tliid• comp1,1t 39' ponkipanll, 221 onlanu '"" 
n 

I Omolns ,., bonn• senti. dOllt rt0, varl.llt de I mols • t .,.,.. ..., '-'i1_., of 010!1,yngology-Ht•d ond Ntdl Surgll'y, o t  11 l,ai 7 tna!'._.tt IYP• UZ ,nil,
• d' OM·I Un• chronlc-lSotlon ,....,._ bmko J molal" -� d' OM, et 10., un, " � - 22ll •nlanla maladH., 126 aCM.11frefenl unt

• ro1,i, t1 M ... , 102 -· rOMM IP · 0021 la r,ppo,, lfA/loG
..._ � • ,1,o1,..,,, .. chu S7 auJ•u 1461'1;31 su•  121 pou 

I luldontlts SOM •1,11 p11,, ilevt OJ-r<>M,le thement.. nu •" _,. "'ilal1 d• O 03 ei do O 07 pour rOMP t1 rOMM, •-
I dtnt It un,m ••tu1t do O) a O IIJ 1101 -ro,,1, ot• '"°" d . 1H SOM tt u • " , ror,v,1 Al•w, lo uppon ••tro lo v•lour lg-,JgG ins .,......,,.111 (p • 0011.1.a COM1•1urw, d1gE .._ lot •11,- .,, oart1t1tht1<1U•men1 .. w,--•• 12.971 l>Our rOMM, U qul HI •••••• .. ur u un 

001 10."1ano,o.1009 080141

n C ,, 
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-- ...... • c.11• dtnl le atrvm •1a1t de on 01 d e  1 l "°"' row 01 r""'-'u -�· ,_ - I -... . ......... , • ...-u ....... , ,,, .... , 'I ... ,""_, 

4 9 ;11., ce qul concem• le concentration d lo(J Ip 0111 01 de llflC (p ootl daftt lo ,..,,,., ..,,11 QUe le COOUftll- ll'l9A 
',• - 11 � tp - 011 dona let SOM 

Oo 1 •*' u chnl"lcltellon • t,6 plua 10110 don, l"OMM qu1 d.,,, 1·ow. cene ..._, , 611 .. _... • ..,.. ••
••-n•rn• de r .. , •• MOyenn• Id' eprt• I• 11pp0r1 enue la ••lou, 1,�,o dOllt i., SOM 01 eel• dano It WNm) p11n Ion. 01 • -
• 1 ••• pl111 61•••• de iln• deM le °'"""· m•I• • unc concmu.- plu, foible d'ltE d•n• i.. SOM - lo 111....a..e �,i

a,,_. cJvonlc IY, lr,A 10 lr,G 111,0. mlddl• •er wcrtlion. mucold o, , , ..-._ �I or, , -a """" 
'V 

T
bt un.ifyina fu1urt of 011111 mnha (0111) Is •nr
_, ... 1u1al chan,, In lht mlddlt t�I IHO(IIIN w11h I

am:,nit clcftct 1n the lympanlc mcmbr:int, U11wly, 
IIR II u10<btNI 1nl\Jmm11ory mucow dtscuc in 1hr 
a6Jlt ur, ,.,,h or w11hou 1 the m;utold ctlls. •-> \'uiou.: 
aitpoutoo , ha,c been documrn1NI. al1hough 1hc ridt 
ll3lln br 0\1 fa•our the dcwlopmcnl by wak.cni111 of 
Iii ml!N11olog1, ddtnsu, lnc,c;u1ng 1he lnoculum anJ 
ll6lli ar 1n�1,on by p.ithogcns.' ' 

/\lm1triah and /\lcthod C, 
SubJ«u 

The pa ll ."IIU "'ff< r«N 1NI � m !he: � Outl"llffll
Department ,nJ lhc 

� 
h111ol11J11,�r Qg1p1ucn1 

Chn,c o( Uru•cruty 1 r llMp,�I and the lltbl 
Mtdlcal M1u10n, 1b.lJ1�-,..� lnd1111on n,tcn• wnt

childrm w,dn I � of 1 )TIii With fflllt MO\I and 

POM. w1n1 1hc rcfth-1'Ce of ) month, 11 w cu1off for 

""'c t' Ill� ,.,n1n11 .. u obUlntJ rram 1hr 

parm , �11mcn1 comrnrnml The 1ubj«U hid l'lcit arc vu1ou1 <11u1fica11ons or O�t ,nJ 1hr11 
11!:?1 wl dt,,,criu; howe,cr. ba:rJ on 1hr nature of 
*"'.m.drnlcally, 0111 an br subJi•iJtJ 1n10 rurulrnt, 
-.,. t1111Cold, and choln1tatoma1ou1 form1. PutU1cnl 
.,. 111Cd11 (PO�t) Is ch1r:1ctt111tJ urly by tdt 
IP,rrnai.a, polymorphonucltar lrukocytt 1nfihu1·0 
iratp\thd al spice, mucosal mcuptu,a, g nul 1 

cu I v 'ffl.rn,  anJ cum11111ton of  1hc w. ,-, Ind 

�th,oa1 ,... done ... ,,h I l\lnd-htld 01o.copc and 1lurom

anJ hcaJ m rro1. Subjt<U ""e rut lnl.O 1hc POM 

roup 1f w 01onhn wa1 ru• anJ in10 rht MOM r;roup iJ

the 01onht1 wu mutoiJ. Af1n d111nmu. tht r11,,.nu

-«rt olftnJ ,uctaon or 101le11ng. 1or1cal "'"l drcs&&n& 

"''lh lllllll,1.,1,c c11Jrop1. and� J«Dnsntl!IU for: 10 4

,.'ttb. Oral 1n1,No1an (or I "'"" "'fft addtd 10 thr
-., •:id 011c,1u, "'hcre1, ,crow and muc 
""1� IMO\I) frcqucn1ly dt\clop fro"l G,1Jlachiaq 1ubt 
��w,n Strou, 1r11uuJ11c from ,rs ls 1n  the 

, ul 1p1cc paue1 10 the miadl tar, e,ullrng ,n 
OM 811 •l cclh drfl'trcnlflllc in(o 1oblc1 cells, anJ 

d &l•nJular for111a11on o�&n Th11 •«rc1ory 
r, <oup!NI w11h n d"lt h,orp11on, rnuh: In • 

fll11i,ol\. ""/rThc,r "d1I crcnt 1,vc1 or m1JJ1t car 

j<:.:;ou,11<1 h chn!lJI ll\anifrt1111on1 with ,-t,tch 1hcy 

"IIIGcll tJ'Jlri,,, l;iffn hypo1hc1lrcJ 10 rcprc.r,cnl iht 

ry rnr onw.' lhc mldJlc car atcr<llnn 
1110 of laA 10 1gG ha, btcn rcrot1rd •• 

td, 1nJc1 of au«amcnl of 1hc miJJk cir 
ruponac (�IClt) '1 ln .aJJlllon, ••rtuu, 

�i..• ho, rcroricd dlfrcrcncc: In 1hr 1'1[11 bci,-ttn 
•r.d lfrou1 0111 • 

� obitr,11ton In 1hc ou1p111cn1 p<1pul1llon hu 

11\ai POM anJ 11101'1 '" ,he rrN1om1n1n1 1Jl'C1 
I, 

,. 
our r11lrnu, 1hho11 h 11 I u� le • "'hcihfr 

�fll(tt In 110�1 anJ 1'10111 e1n llf J IC' 111hicJ

lr It �l[R and 1hc rnlcronutrit 11 1111111 "f iht

l'h( ••tn of 11111 uudr w01 10 Jc1crmlnc iht

11, 
lieu In 1ht nu1tn .... , of 11ca1mrn1, tmmuno,J,,huhn

"� &IIJ II\ ru UII I 1UIUI 11flwttn �tlcnn w,l h
'lid Pll1tn1, "'"h 1-IOM 

UC,llffltT'I 1f lht 01011ht• pcnuttd 1f1n 4 W<CU of toplol

dlffs,ng. All pautnll ,_'tff folio,.� up for 6 10 10 monthL

Thr cn1m1 for rcsolu110n of OM &nJ commtri<CIIIC1ll of 

hr•l,n of 1hr lftllpm" ffl('IMrlnt wcrt 111.m u lht

ccu,11on of otonhc-a uid oioeropic ru>d'"I ol t>COll>Cffi 

bnn< (orm111<111 cto,!J,g up 1hr 1yn1raru< manbraM

rvrforauon The control 1ub,«ts. -tio "fft CIDffl�rabk

' ·  • ... ......,.. ,n ·� U1<1 tn. .,-nc
10 \lib/<',, rn h•t Jhru) .,-, • 

J 1 ttk<ltd u""' con,-rn1t«t um;,111'1" from 
r•n om , . ,.,,/fta ..... ft al chllJtm of 
amon hc•lthy ,h,IJrcn .,,. ... ,. ,....,. , "' 

.
1 , nJ ,-h0<>1,h,1Jrtn. l\looJ "'' W.1'11 lor 

l,o.ip11>I l,\)f .. tl'I, I 

ogll'bulin ,nJ nnc t11t11Uli0ft 
lmm

Th

un 
J h,J t1hkal arrro,-al, ln.iudmi; ran1.,i-in1, 

r ,1u r I .. .. • _...,
f N ii on bi the 1iuuru1rona ""- . .....,..

:•;",�
n1 
u:,r;:.11; .:,f 11,a.bn/Uru•m•ll O>llqt tl<»i-Jul

II• ,IJn tUIJlll<:ro7/00ll) 

�1111rlc Collt<11nn 

' " ,..uc,;,cJ hi ·  ••ru1,..,n m<thoJ 
IJJI t r t.:, ' ' ., 

1., , .  M 
Ii 1(111 an,1 r111 1nhl • ml,r,,!ugt '""'"'·

,nln: a r111rur I I 
t,I.......S ,.�, roll<'ltcJ fmm the

,,.J � ml of ,tn""' 
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Imus Mu/JJ, c..1 ,,.,., • ., 11,, """" lo M..-..J •..J ,.,,,_,,., Orm, M,4, 479 

,:.UQll>ital 1tin into a nonheparinizcd boule and spun 01 
ISl»J fot 10 minutes. After dot cxi�clion, the scrum wu 

l(l'llllro �d llortd 01 -so•c.

Q111n11fiai1lon of lmmunoglobulin Cluscs 

wed for the onilysis ,,err r,re of tine conr•mln,110n. and 
th

.
e plutks uicd for the anol)'S1s "ete prev1owly wuhcd 

wuh ht·drochloric acid.

S101is1ics

The main outcome V'Jriabln , , ·ere the scrum 1nd l'.1ES 
lcvrb of  lgA, lgC, and lgE 1nd scrum lc-.cb pf zlnt '" 
P31Jcnu ,.,,h POl'.I Jnd 1\IO�I. Tiic dJta "flt lniJUlly 
nplorcd Wln& Sm,� soft1v.,c (SlataCorJ! c'o1J�t>-St1.1oon, 
TX), and varfablcs "'fft ona.lyicd.J,r,: unP.11rnf r-tcst for

both equal and uncqu;aJ ,-anan�ing,hc variance utlo 
fune11on of the S11110 JOli�e 10 '\letcnnme the •ppro
pri�le use of the Sa1ttn��ft COrlC'Ction for the dtgrm of 
frttdom. Tht lo,d or ttJiiiliCJI Jign1fin11Ct WU p < .OS (or

111 aiulysts. 

�ulin cl.uses A and G were quonr,ficd by rhe

r,:p ndi.11 immunodifTusion mcrhod, whereu cnl)'mc•
l:cltd immunousay w,u usw for lgE. A )'If, noble agar 
m p"P1fcd in phosphoh:·burTercd S3line (PBS, pH 7.2) 
w.-.llJlling 0.2'11, sodium oiide. One millilitre of nch 
c:.ICTllm (anrihuman immunoglobulin cuu) ,� mixed 
oilh 7 ml of POS. Eight mill,lhrc.s of the 3% noble ogir 
vu rhoroughly mjxcd 1,irh rhc diluted antiserum. The 
c:nwc wu atcfully pourtd onto o glw plate pbccd on• 
Nier, 11-01d1ng the fonnnion o f  air bubbles. The ogu
CIIJm,zn rninurc w.u allowed 10 set, and wells of 3 mm
• damtser were nude in the agar With o circ-ul.u mcrol Rcsuhs
pacb. The punched agar w.u c:ucfuUy rcmo,·cd from rhc ,L4._ _ 
pli:t WIiii I.be smooth tdgc of a pipette anached to a Th�1udy co prucd )99 paniap.1nu, compolcd of 171 
'1QIQo l'\llllp. Sevmi! dilutions (25%, SO'II,, 100'11,, and , hrah�Y..:fOntrol, and 228 of 284 IIC\ltr OM 1ubjccu "ho

�I af� SWICI.Jrd scrum were prtp;imf in POS. Usin{ h�d II k.a1t 6 months o( follow-up .  The pJn1apJnt1 "tl'C 
• S Cll. IIIICl'Odispcrucr, the Rra middle car elTusiop �d 1111de up oC2J2 m.lfn and 167 fmulcs bnw-ccn thc 11,n of
-.,cb "<re applied to the punched ,--.:Us. To

;
lte for 6 months anti 9 yars (man 7 )nrs; SO 2.Jl yun). The

,-; cstrnutaon wu put into a humid c h3m � on controls and sut>J«u "'ere eompanblt an asc J.ntl sc:c. a,
_,._,al for 4 houn, whcras of chc el3ics {�g'A�d shown in Tobie I 
'sf. "trt 111C"Ub&1cd for 18 hours. Tiii_l di mct1i of !he Amons the 228 acurc OM subjcru, 126 (SS .. ) h.ad

""°P.lltion nna wu mcuurcd .,�Al rwo rprndiculu PO�I and 102 (•S'6) lud �IOM. 
� to the O � • ...__.. · • The cnteri• for rnolutlon or OM wuc met ,n 1 4 1  
·� Th( n:;'::iat · 1 � a. & 1 . C)'C f rccu•

:� (6l'6) ,ul>J«U. 9S POM 1nJ •6 MOM pJucnt., "httns
RJ • curves ,or ti,t v:inous < UltS 

. • wu sten In 87 (46,.). JI of 126 In rhe PO,\I
�ulrru were-p1�cd orN" Km1log i;raph paper, chron1at

� of 10? in the MO�I i;roup (p • .00?). 
"a't� COn<t'nt�nl lf_Jhe tnt and control umplcs gro

�e:::1<:rumlC"l'Cuofls(i"-mconcrol. lO.SI fflS,ldl: 
oil' l�d• d curve. 

POM, 1785 mg/tl.l.; •!Id MOM, llOl mi;fdl, whcra, the

-..... ,vrotaniu,:I wing S m l  of II* tncltloro• 
in 0.11' 1Jn1h1num soluuon. Zinc IC"l'els wtre

In the rauh.ant supcm1t1n1 using 011M� 1btorprlon srcarophotomcuy (t.fodcl 205 Buel.
lie, l:ltt Norwalk Cf) All ,ngenlJ olJld mat,nili

1CNm lg,\ le.eh "m' C'Ontrol. 36 mJldL: POM, 60.8 mg/dl:

and t,tOM, 88 mgidl., and 1hc lgE lc,tb "'= 53, lll, t.nd 

J)6 mgfdl. mr«11vclr. The scrum 11nc lc,cu "-m I.S, l 12.

enJO.JI µg/Limongconrrob,nJ P0\11ndM0\1 aut>)C'Cls.

mJ'«'"dr (Tabk 2).
Comf'll1ng POM 11'11 MOM, unlurutt 11\11)"11 uun11

I-·' 1 tfit l'C\'t�nl • 11p,liiar11 .till"m-n,;c, wuh
1n unJ'I '"" · 

C...,,.,, (n • 1111

tt 
1• 

7_..,., ........ '"�0ll)'I)
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f.W, 1. 5cNJD lmfflllnas)obulin Lcvd in Sub)C(U and Controb

Control (n • 111} 

R,in;tt (,\lt11n), SO 
Pwut,., OM 1n • 116
R,,ntt (Mtan) SD 

M"""" 0 .11 n /CJ/

11.ilnit (Mtan/ $D p v.,.,

!elal � {rng/dL) 
��,t�dll 
i-4£ (mt,'dLI 
--1,,.,1.1 

0 240? (IOSI), a.n
0-120 (l6), 371

146&.'-2101.S (17lS ?/, 26.4 
2'.�9U {60.8), 9 42 

I059.1-IS4S.S (ll02.S), 21 7 
4 I &-Ill 4 (U), 10.2 
200-4)1 I Cll60). 4 9

012-1 76 (OIi), 0 U

.019 

0 -ISO (Sl), I.S7
O.'-l.S (I.S), 0.41

()..}SO llll.S). 69 
0.76-2 00 (I 12), 0.)0 

111--..s.. 

PCM pahtlllS lu,ing higher Sffllm lgG (p • .019) and 
� lll\llll llllC (p .009) tlun �IOt-1 pillltnU. Thert 
et•tipilican1 st11U11c:al d1fTtrtncr11n the 1CTUm lc,,:b 
11�\lp"' .71) and lgE (p .95), all.hough tht man v;ilucs 
aki;hcr 111 MOM dun 1n PO�I (set Tnblc 2). 
n. mnn �lES lc-·ds o f  lgG, lgA, and lgE wtre 99� 8,

!IV, 111d lOI mgldl io POt-1, "htrcu In �101\1, lhry 
• lll.t. lll.2, and 439 mg/dL (Table )).

"""""· the MES levels of lgA {p .. ,028) and lgG
)• wa-r significantly higher In PO�t than m �IOM 
l\ar wu DO ligniliant suti.stial difference ln the �1ES 
ni:hllsE(p • .M), ho,."C:\t-r (ttt Tablt )). Howc,cr, the 
t;S io lfflllll ntios of Is£ "'ere 0.89 and 1.3 among ht 
� nd MOM svb,«U. rt1pK11vdy (p w .03) 

l\r iaum lgA to lgG ntios "ere 0.0) and O 7 
lllt PO�t and 1'10t.l subjccl_!i rctp��•tlr,

bnn, di« lgA to lgG ntio 1n 1ht 1'1ES -.i:rc li':ghcr
lffl. O l and 0.2 for POM �IJd 10 � subJ«U, 

� ITlbk 4). I
(�the t.l[R

i
o rum, 1 ( its to serum r.i1lo

IJ fir 11A IO lg<; v1.l1K ]:) to 0. (10) for r0\I t11J
11 OJJ7 12.67) i ,.-1,1 t,[ l"li'lch 1ho,.cJ a 1la,11fiun1

d.anmc -:J''i'f (t« T bit 4)

�� 

• 

of this >1udy (s a h1&htr lg,\ to la(j ra11o 
Wdkca, than 1n thr �rum of paurnu w,1h e11htr 

lo!OM llowC\ er, PQ1'1 11 au1xratrJ ,.,,h both
lo!U Inda of fgA and l;(i a,,J a a,c:iler (r,cuon of

� ... -

#'urvlnu (n • 1161 
�'It' t/lt,.•i SI>

,11 ... 101t' (9H-'I. ...
2S 4 -450 (J6111, U.l

tMOJ (JOIJI). )11

t.tES to krum lgA i«rttory mponic th•n !-10,\i. These
findingJ suggested lha1 tht middle nr 1mmunolog1C
re1pon1t of patients nuy co�lribu1c lo lht difTercncc in
the �,urc of otonhca.

Tht predominant 1r'n, clo ulin produced by 
muc�I twun 11 lgA,--. mol«ult tlut r,n,cir,to 1n 
host drfcnsc by inh1blt111 m1crob11I adhcrcnct and 
ln,'lllon, 1�etiv•11ni; bactcnal 10.lln1, anJ mcdi,tin1
cytot0\1Ci\y. 1 To colonlrc the human rnp1ra1ory
muco 1 11dtng fMlhoscns m.u1 o,crcomt these rro1tt· 

Jj• t c cc of lg,\ Scvtnl baetcrul 1pcan ,ubon1r 
"litr,icdlubr cndopcpuda,e1, wh,ch cln,n 1hr lunge 
rrslon of the serum anJ 1«rc1ory fonns of lgAI ""d 
rclwt1 the an11gc11-b1ndinJ Fab dom.a1ru from 1hr Fe 
pon1on of the mol('(Ult , .. ., A• • muh of clca,�. the 
af&lu11n11ion �Cll\lt,n of bo1h (rcc 1nd 1n11gen-bound

__. II lg,\ I arc d,m,rut"' 
Tht lgA 10 lgG ra1io h•1 bttn rcrantd 10 bf • rcl.able

maswc o( MER III O\l In an uwr of l2 $CTI and SO \ftSI 
of po1lmts W1lh MOM, Amlm.rpr and collcigun �ncd 
a � rauo in the nudJlc ar {O.ll-OJS) lb.n ICNl1I 

Teblt 4 11,11<, ol l&A 10 !JG In MiJJk Lit s«MIOI\ anJ i.n-

w 

�lfS 

, • ....,, ,.,.,.., p 1-.i .. 

0-J 
00) 

10 

0.l
001
J&

Al 
�· 

.0001 

�Cl.$ • ,.u.a.,.. --

IH?CO flU •J. II 4
.-no un.21. ''

c>JIOO(OtO).U 

plolw 

1121 
001 
�, 
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i....,. M..._ &, /,..., • .., 11,.,.,. \I "' "' WM •ltd '""'""' 011111 Al,.,

O.ll).'Thil is simU;u to the rcpon of Fadtn and collngues 
.,! J«p. '"' and 1 1  is comrarablc l'.ith our finding of 0.2 10
u CJ)l'l1>borating 1hc hrrothesis thJt there u an 1ndcpcn 
cbl �'MIUnt res(lOnSC in the middle or. 

Th• p\ldy also m·taled tlut the chronicuy o f  O�I hJd J
.. � higher usoc1111on with �10�\ tlu.n with PO�I 
n. migllt be cxpbincd by &0me or our findmgs. rtnt,
� MER in PO�I compJml wilh �101'1, u found in 
til 1111Jy, miy encourage holing ind rcco,,:ry, This W2S
rraalbrlhe \IES to scrum ratio of lgA to lgG, which w.u
10111 POM compJmi .,,,h 2.6 in �101'1 In add11ion, thuc
... 1::&}lcf rroponion or allergy in �101'1 thJn in POl>I, 11
c,idmicd by, higher IC\d or Krum lgE in �10�1 Ihm in 
IO\I fanhmnorc, the 11tio of �1 l!S 10 smim of Is£ "-;u
Im ICWJ UI PO�I tlu.n in 1'10�1. with a sig,iifiont 
Cl!AIOI difl'crmcc (.0)), suSllesting A gsoicr rok for allergy
• I.I I compucd "1lh PO�t Allergic rh1rutis PJticnU
� • !ti;xr risk or cus1.1dwn tube dymincdon, p;inicu 
""r dcirirg childhood M a result of this d�fwictlon, the 
q,zp111e awit7 is afT«tcd by 2ccumub1cd s«rc11on, 
,-:U,:nilon or germs. and clungd 1n the hYJ'(B«rttion 
d t!it =r.g mucus. The long·tenn pcrmtencc or these 
IID!lalamaydJm.ay the norm.ii fune11oru or the 01.unJ11.1r

Cid tllus the tnrumusion of sounds, lc;iclill_ll. 1 the 
ll>rlcilbrpoao, 11, which may interfere ntl?' �t.,:\\idi th 
�•dndopmcnL lgEscru111.Ution Jm.1 rtspir. l Q'•llkrgy

� independent n.l< bctorJ'l\1r thi dc,-.:lopment 
tfO!.(f, &ugpsting that both lmljlUl}!lo C '11d mtth3nic.aJ 

l'lll)'<Ontnbutc to th� dc,doemcnt or the due=. 
.14!a:io:i.ally, lhq, an: 1u� 11\e Qf 111 lnteractaon of allergy 
ml >'111 Wm1oru 10 tlw upprr 01r-..1ys, lcacLn11 to an 
'lllllicil ,a o( 'Jlilldlc c:J tlfv 1 ' ·  '�IOM •MICS l,u 

.,,,. 
unmu�ippllk, probJl.>ly bcc1uie or the 

ll:ed � by the ck\-11NI lgE •n MOM 
'WIili POJ.t, lcadlns 10 l'(nb!fn<< In ac.lJ,lion. the 
aut,11 or the p111mu With 1'10111 wa1 Jo,-cr thJn 

P 11 with PO\I wing the mnn scrum nnc or 
In MOM comp1rNI with 1.12 11s/L in PO\I Tha< 

Illa In a rcduct "" •n muc:oul rnpons.t In >-10\1 All 
�� h1d an lgE estJJNUon; ho,-c,,cr, aOt!JY 1kinrnd, 

� '"ii racncJ for thoit ,.ho hMi fnturcs 1u£$ffl''' or 

��naoru or the morrholosic an1Jyit1 Ill Ji!Ttrtlll

'11:t of OM ha,c 1hown tlut acute lnR1mm11ory ch&ngn
� lttn 1n PO!>I and chronic 11,R,mm.itory 

...,.,,., lrffe more W\'ere In t-101-i llo�cr, 1l1ttc Wfff

...,. 
111 tl,r hhtopatholugic rind111g1 bct,.ffn Jitrrrtnl 

, ""'iitttuia a <c "' •um ol 0/11 1,-rn, Wllh one 1�
' �''I into anotho type.•• The pcnlttcncr 0 

1'10�1 has 1bo bc..:n 111nl>uttd 10 the cycle or cvenurnuh1ng from lnnua or neutrophd ,.llh relc-uc ofnflltrophd cl1st.uc, \\hlch CJWC dJmJge IO miJdk C'artp•thdlum. The damJgc lllmu�tn rroduc11on or mucw,"hich imp1Jn opsonoph1gocy101is and a11r1ru mort 
llftllrophils by 1nduC1ng cp•lhtl11l cell proJuct,op of 
in1crltuk1n-8 Ul11m�1dy, mucocili1ry clur1ncc A
lmPJllffl, 1l10,-1ng pns111cnce and rcphu11on �r <oldnlz• 
mg blCl<m and further lnOux or 1nfumma10,y cdli.. 

Furthcrmort, low scrum :unc urn In M0,_\I may � 
C\1dtncc of malnutntion, wh1d, mvP9lffllute lJuonKII)',
Oit�ry zinc dclicicncy lmpaln Ol'frall mmunr function 
and rcs,stancc 10 1nrCC1Jon bf supprt'UU!g thymac funcuon, 
T ·lympbocytc dcv<lormcnf, tcyhoprolifnatKKI, and T
cell-dcpmdent  8,ceU (unctipru Bondtillm and colle1 • 
guu 11udied 28 ch11drt11 ",a ioln<nNI scrwn 11nc IC\"di 10 
� 1isn11icJnt� lower mos,g children w11h rr..:qucnt 
middle dr •nf«h()IU comparal with hnlthy controu 
(p <,.,OQI). 'The thronicit)· could aho be rxru,ncd by the 
1d,· effm or hyroun«mal on ... ound hc-alina and 
epi1htlW rtto,·ery Zinc deficiency tu, btc'1 rc-poncd to 

crc-aa< 1h, tame for 11uue •(!IJ1r'1J• and d«ra� thr 
nit enzyme 1c11,11y 1n 1he 1, ,uc, Y6 Hen«, ""' 

su�<'t the need for unc surplcmcn1111on m ch1ldrm as 
1hu ,,uy help 1n 1ccclcn1,111 cp,1lvl11I r,:co,ny and 
rnolu11on follow1n1 ""tment of 0\1. 

The m= aJd,11on 10 1� li1mtur,: mim thu 111,d7 ii 111< 

d,ffcrmcc 1n the MER .nd SC111m ,lnc l><IWffll PO\I and 
\IOlll anJ chronanty, which 1w nol l,«n pm10wlr 
Jocumtnicd. Thu uuJy "'°"' the d111k.al rclC\ UKt ol thc 

U' ·--·- -� 10 the outcomt of OM; lo""" p,urn "'""-� --...--· 
muco.al ,mmUM IUIW wu uso,.,.tal .. Ith >-10\l In 
aJJ,uon, dC\ •led lgE ... -v found 10 be a b(1or of dunn10ry 

in O\I lloM't''l'f, thtff ii , nm! for f11nha 1111J1 tho 
, __ ( m·-u.l lmmun,,.. ,o the dC\-d(lr" Wfll of eni1e rtK".,.,in,c o ""'""' •, 

,omrllClldOI\I of 0\1, .. hkh tu, .. btc'1 found tot CUl"lmoll

1 Jc,-doping coun•nn. In 1h11 ,ruJy, 6-rnonth ,...,.ur n 
�-nl •n 221 of ll� p,tknu � IN!c 0\1 ('°").

: th l.,bor1tory i«hniqun wtJ In 1Jt1C anJ unmunop>-c 
... , . •  , al...__ .. "" ..... ..,i � -1 t,ul•n AWi ,.'Cff "·'""""' 1..._, -, 

1mmunopol,li•"- lt0"t'ff, am,-ing IOI' l('«if'ic lmmuno

__ 1 II) bt comiJmd In the futur..: .. IN> INYJlt>b<•hn """' 
_ __. ,__ nt,c, 1UblWUbtc tht rnult1o. Thtff i< no """'..,. -� 

fu _ u.n. mm· ---t.»..J;,. 111 tht conuob bcallX they 
of m- CJ! I ,.,..,.._.. 

nomul rontrab ,...,houl O\I A� lht J"Ufflh 
>"CfC 

1- NnntrJ for morr INR ) momhs. tl>J'lcal .. � oton �· r 
nd l)'\lnnlc llllibootic odmlmtr.lllOII "'"ffC--,cl dm I a 

..i. Mn··.......1-
,q,r,1,J ,.fl(1t., 01hff1 � ... I W't"Y' um.- 1--.-1 

and rn,utoidcfflltnl 
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I \\I cvncluJ, r,om thi, lludy 1h11 th, t.lER U

_..111 br IM lg.A to lgG r.itio 1n the t.lES and lfrum
,prtri III POM thin In t.10�1 In Qddulon, 101,cr wrum 
• w hlit, Mf.S lg[ w,re mort common wnh t,tOt,1 
• 111 h POM, and there w.u grn1e1 UMX111lon of 

,iy w11h MOM 1han with POt.1 

.ldaol4t«lgcment 

11a1,1dul 10 the 1dvbo11 on 1h11t.101he1l1, Pio( A.0 
� ,nJ Pmr R.A. D.ikarc of the Dcp,1nmcn1 of t.ltd1e1I
�SY 1nJ Parashology and Pro(, G.T.A IJ1duola
i lit Dcrinmcnt o( Otorhlnol.aryngology, Dnd to Pro( 
(a,r lor proofrndlng the manwcrip1. The nunn at 
1111 �lli..on Mn. lshowo and t.111.. 1.atlnwo, and the 
Jliu:11u It the Gener.ii Outpaticni Department of 
� Cobtgc llospltll, Dr. lr.ibor and Dr , t.losuro 
"'lidpful during the rcc:ruitmc.ni o( subJ«u I think 
� AnllOla. Kuti, and 01.aycmi for their hdp in the 
16w11111y a.od u.1u1ical anill)'Jll. 
61IClal dlsclorure of author and rcva""crs: The atudy 

• � 1pon101cd by the Unavcnuy of lb.a�
Mir.-wiar Muhldasciplinary R�.ir(h Grant. 

a. °'""" Ml! 0... n, L« \\'s,. a &1. c...,,_,..,.�. in 
m.tdlt ,., ti!ia.o,,: .._ ''"'" ..,_, U<T"f°"""' XOl
lltlU-� 

9 wW OA. Mnolt 00. oc.,...,i O W. o1.,,1nt ,........, 
bodia E Ind. .. IUJ'l'<lllb" oc.w ..t... AM T "'I' PMWltl 100&;
ll llJ-7 

10. Kiun Al, a.iAlloldl I, lemholt H. et &I M'IAI ..,_,.._,
IIAI rroca.., ill"°"""'.....,,'"""' onJ p,,,..,. .. .1c '·..-,,--.
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The role of rctinol in the ctiology and outcome of suppurative
otitis n1cdin 

u-O.wlsl 

t.,.-,,,,11. l Apnl 2003 I Ac«pccd. 30 July lOOS 
OSp,q,r.v,r11, :!OClS 

''""-' Viianun A ddickncy is Jlill a smous public 
llala probkm affecting an es1imJ1tc:d 127 million p«:· 
Q0ol c:lii�n. The: rc,sulting immunological dys(unc:tlons 
ad ID IIICtQScd risks or re.spi111tory t=t infecllons. diar
llDcll dtsQRs lUld blindne.ss. among othctl. The a.Im of 
'-lllldy u to �rmine the slgnifica.ncc: of the role of 
111:ia 1'UDOI 10 the etiolO&Y or acute suppu111tl,e 041th 
IIClf.:a (ASOM) 111d ii$ chronicity (CSOM) In a prosp«·
"°' �� o( p:nicnl$ with ASO�I for 6--9 months.
1111a ffllDCII dctumlmtion wu done using the high per· b :t lfquld chromAtography. Partlclp:u,LS compriKd 
llS ASO� 111d S2 control ,ubjecu. Si"·month follow-up 
'11 � ln 264 subjccu (74\11,); or the.Se. there wu 
� of CIIOnhoca (CSO�I) in 116, '"hile 148 had 
;-"td A.SOM or the 264 1ubjcc:1s, 146 "Ct'C nalci and 

9

11 •en lcrnala, bet""" lllC ,,cs or 6 mon1hs and
),in Ind • mun or 7 )CUI (SD • 2.32). '"hctu, the 

� NlbJcctJ comprilCd 29 rmlu and 22 rcmaJCJ, 
� lht 1ics or 6 months and 11 year, and • mean or

� tsD = l.6). The range or kNm ,conol In 1he 

� WU 1.63-2.� µ&fL. mc.tn or I J) llsfl. 
:::� or 2.61 µg/l.. and (SD •0.16). Among control 
._. I. lht 1111,e wu 2.S-2 8 µ&fL. mean or LJ8 11"1-

� \�JO;C or 2.61 µg/1.. (SD • 0 14) (T1blc I).� 
�at 1C111m rcttnol ,n the rcJOlw:d ASOM 1ubjccu ,..u 

lti> ·2'6) 11&11.. mun of 2 07 11"1- Ind median v•luc or 
� (SD.,0.16) v..bUc the CSOM 1ubJ«U ranae.l 

1 O '-U6 l'a/1... mean or I.SB µs/L 1nd mcdilll 
at I -11 llc/L. (SD • 0.48) (Table 2). Un1vanlk INI• 

--

�:-::-�-1
-.::2-, 

----------

.. "" "� ...... ., 't �� SclCIWn. Colltfr ot Mrduinr.

.._'.�111, li..s.._ N1sriu 
--.0•1-1-

ysil UJ1ng unp,:11rcd I tcst to comp.ire the mean sc111m rcl1nOI
rc,caled sienificm dirTcrrnce bct,.ccn ASOM and conuol 
(P • 0.0000) and bc1,.ccn rcsoh·ed ASOM and CSOM 
(P = 0.0000), In conchnlon, hyporetlnolacm11 •-u 1 .,,. 

nificDnl etlolog,<:ll (octot In lhc ctioloS)' ASO�I and 
CSOM. 1uuestin1 re1inol supplcmcntllion u one stniqy 
In control of SO�I 

Kr,-,.ords Acute suppu11.tJ\c od11s med/1 Clvonfc 
suppur.itilc outls media Scrum rctinol Slgnlllc1110C 
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T�� role o_
f retinal in the etiology and outcome of sappurativcohhs media 

AttmO.Lasi.sl

� 1 Apnl 10QS I Aa:•ptcd: JO July 2008OSp,qcr-Vat,a lOOS 

Allltnct Vil&mio A dclicicnc:y is still a serious publlc 
licil:li PIOblt.m alfecting an cslirmtcd 127 million pn:
acd childttn. The l'tSllhing immunologial dysfunctions
lod III iDcrtascd risks or n:spir.uocy 1111c1 Infections, diar
*al � &nd blindness, among others. The aim or 
fit llllly u lO determine lhc signiliancc or the role or

la'aa lalDol in lhc ctiology or ocutc suppunui,·c 01i11s
ads V.SOM) and its chronici1y (CSOt>I). In a prospcc:
tlt loll,,r,up or �cnis whh ASOt>I for 6-9 monlhJ, 
:: 1t1111o1 dttc:nnimtion wo.s done using the high pet·

!ls 111:c 
bquld chrot11.11ography. P1111cip:1111s compnscd

ASOM 111d S2 control subJCCU. Six•monlh rotlol''•up
'111 ldlic\,ed in 264 aubJccts (74'llo); or 1he.sc, 1here "-u
� o( Olonhou (CSOt>I) i n  116, ,,.hilc 148 hid
�cd A.SOM. or the 264 aubjccls, 146 were malc.s and
, �en lcmaJca, �,,.cen 1hc •acs or 6 mon1hs 1nda: and • 11'1,Can of 7 )Cffl (SD • 2.32), whereas the
� 

lllbJecu COtllpnicd 29 m1lc1 1nd 2l females.
lJ lbc tiei or 6 monlhs and 11 )Can and • mctn Q( 
"'1,ttra ISO. 3.6) The range or ,= n:linol ln 1hc

)I �bjc,eu "'IS I 63-2.64 µg/1.. mean o£ l�J 11a/L.
""-l'll11eof261 11g/l.and(SD•O 16) Amonsconuol

-. Ille nn,c ""IS 2..s-2 8 lla/L. mtan or 2�8 11"1-
,._ ....,_ \talue or 2 61 µgll. (SO• O 14) (Table I) The
,1 : icn.m minol in lhc rcsoh·e.d ASOt,t subJ.c:u •u

i,,; -63 �&II.. me.tn or 2 07 11g11.. and median "11uc or
'"'- CSDe0.16) wh,lc lhc CSOt,t subjeru nn&cd

""'-
._. O &..l J6 ll&IL, mcon or I .$8 11"1- Ind imdian 

4" 1 2111&11.. (SD OAS) (Table 2) Uno111m Ill.II•

�=::::-------------
�:::,0, 
i.:_;:• c,t 0-,.. I Ii _,_ 
i.:!., a... " "'Jlt-111. 
1.:._�., ,._:!_klt'O(N. CoUrp or Ml'I"*·
'-..i ,.._--. lllodu, Nopna 

..... ,_,.,. 

y1u u1lng un�lrcd r 1e:11 10 compare the mean scrum rcunol
rc1 ea led slgnifkaru dJfl'crcncc bc1" ccn ASOM and con1111I
(P• 0.0000) ond bc111ccn ruohcd ASOM and CSOM
(P = 0.0000) In concluiion, hyporcunolaemia l'U a llg,
nir!QJU c1lolocial rocior In the ctioloay ASOM 111d
CSOM. su11C$un1 n:llnol supplcmen1111on u one watcgy
,n con1111I or SOM.

Ke)"' ords Acute wppunu,e outis mcd11 Chroruc
�uppurathe otllis mcdJa Scrum n:tinol S11111Jlcancc

lnuoducUon
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.,,,oddis is 1h11 low scrum rctinol will be a significant
aaatbllOnll rac1or i n  the development or .icu1c suppur:uivc
11111, mcd1l (AS0�1) and al,o progression 10 chronichy in
11at�cnts 

nc aim of lhis &1udy is 10 detcnninc lhc slgnifit11ncc of
� role or rctinol in the cauSlltion of acute 01itis media 
iASOM)and the po1cn1i11ion of chronicity (CSO�f). 

Mlltriah and melhods

1\t lllllly wu approved by the lnstirution Review B03td of 
cbr llanmhy of lb1d1n/Unlvershy College HospltoJ lb3-
dll(l/l/lRC/07/0023) and informed consent wu ob1oincd
• the partnts. The �lknts with AS0/>1 [using the 

A:i:m::ln Academy of 01orhinohuyngology-Head and
Sect Smgay (AAOHNS) criletfa defini1ion or 01orrhoc1
•lcutma 3 month duration] were recruited from the Gen
c:Jl Oer-puico1 de�cnt, 1hc Otorhinol.uyngology ou1,
l&UI Clinic of the University College HospitAI, lb.ld:u,,
1111 dlit 81111 �fusion hospital. lb1dan, After due hiuory,
.._,,iao and d12gnosis. the �ticnl.S were trc.-.lcd wirh
llftCICa. mw decoogcst2n1.S and 1opic1I c.11 dressing
lilllCUlllrc of anubioticsll1ntiscp1ic: wick. They "ere fol·
b-:d cp lllDnt.bly for 6-9 monihs: p:uien1' did no1 gci any 
.. 

1
� /\ lfUlment Resolution of  ASOM wu 1<1}.en •'"'•ioa of OIOrrboq and commencement of hcallna or

" l)lllplll,c membrane. A healthy conll'OI popu!Auon of
� •cc and SCA was ielcctcd. 

Tilt febJ<cu 1111d COClll'OI had s ml of 1cnou1 blood col•
� flOltl the llltccubll&l 1ein into I nonhcpannl,cd bot·
: 11d lpQn ll l,.SO(hc1 for 10 min. Af�r clot c"nc1lon,

1a1at wu seponud anc1 1torcd ., -sere 

� or serum rclinol

:;-,-tllractJon and de1cnn11wlon for reunol "'11 Jone 
-,�i 0.l2S l'L of JCJ'Um and dllu1in1 up to SOO µL
.,,.__.. ••th Wlll pure wa�r An 1n1loA1dJn1 (10 s/dL 
---IIC!d) WU then added Ind lhe mi11urc "'as lhalcn

for 15 min. foJlo,.·ed by S mln or 10nica1ion. Tnton ,.uadded u de1ergen1 a nd  an in1cmal 11<1ndl/d (400 µLor acc-1onhrilc) wu added and mllcd propc1ly, To 1h11 mLuurewu added 400 µ1. of  n-hclanc: lhe mobturc wu stw:cnfor S min and cen1rifugcd for 2 m,n 118.000 rcvolutlOIU perminute. The $Upcma11111 was collected and retinal dctenrunation 11,u done using the high pcrfOfflWlcc liquid chrom1-
1ography (HPLC) method (3. "J,

S1.t1i11lcs

The 11\AJn ouicomc vanablcs "ere 1hc RNm lc,clJ or ,w.
nol 1n p�tlcnts with AO�l lllld CO�!. The data was iniually
CApl=d using the S1<1ta $00warc: Vlriablu ..-c� analyztd

by unpaired 11e51 bolh for equal and u,xqual , aria.nee u.sin&
the •"Ariancc r:uio function of 1hc Stall 10nw1rc 10 dcl«·
mine the appropri11c use of 1hc S111cnhwane't corrccuon
ror 1he degrees or freedom. u, el or ,tau1tic11 ,lplficancc
..-u 01 P < 0 OS for all the &n1l)'SCJ. 

Raull1

Plll'UtlJWIIS comprised 3S8 AOM and S2 con1rol subjcru 
Si,-monlh ro11o ... up wu achlc1-.d in l6J wbJccu (7411);

oflhcsc. there wo.s ruotullon o f  ASO�l lll 14S. ,.II/le there 

wu pcnbrcn« or 01on1loc1 bc)ond J mon1h1 (CSOM) In
116. These ,.,re nude of 146 m•lcs and 118 females,
bc1,.ccn the •&cs of 6 months and 9 )UIS anJ "'ilh • IIIWI
of 7 )�MS (SO• 2.32), .. hereat lhc COCIUOI WbJtcU COffl• 

,ucd 29 males and 22 fcm.11CJ. bc1"«n the ages of
: months and 11 )Ul'S anJ with I mcAn of 7 S )an

(SO• J,6). 
.1 � rull• of JCNm rctJnol in the ASO�I wbJCCU •u

1 6)..2.f>l µ111,. mun or I.SJ µ111,. mccli&a •aluc or

2 61 l'afL and (SO• o 16) Amons control subJffll,. thf

ran c "" 2.S-1.S l'c/L. mun of 2.SS µgll. and mNllll
,11!e or 2 61 µafL (SO• o l-'l (Table l l - The ranee ol

rclinol In ihe rciohtd ASOM ,ubjc(u .,. .. , I 6l
��:111,. mean of 2.07 l'a/L and mcd11n •'lluc ol ?.09 lllf

L (SO• 0 16) "h1le the CSOM iubJ«U ta111cd bttllttll

86 mc.tn of I JS iwL anJ median ,a111e of
0

.&-2. •" 1
1fsi; • 0,18) (Table 2) Unn·anare INl)'�IS UWIS

I 2811.,- w mca.n IOWII rcttaol rc,caJN
unp11rcd I tnl 10 coml)Jre

bt,,.«n ASO�I IIIJ C'09llolaianlRnnt dllfCffll« 

,_,, OPP-lfw;-11am&I 
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a,u,tdASOM(otonhou below 3 moolh,) 
c,)ll(a&onhot• be)-S 3 n,onlh1) 

148 
116 

107 
I.SI

109 
1.21 

I 61 
0.1) 

16) 
186 

(r•O..OOOO) 3nd between resolved ASO:\I and CSOM 
(r=O(XX)()}, 

OIIAs,lon 

l\c im:a flndin& in 1his siudy was signi fican1 hyporctinola
cm 11 ASOM subjects comp:ircd 10 contr0b (P = 0.000), 
iqpun, • signlfican1 association between the deficiency 
et Ille role or rctinol 3nd dc,·clopmcm or ASO�I. This h 
lilwr ID the 6nclings or Yilmaz. c1 al. (8) and Ccmck c1 al 
It! 11 • llDdy or 23 patients. Ccmck et al. (9) rtponccl a
"P»n�y dCCIQSed scrum level or rc1inol in 1hc pa1ienu 
� sw ootis media (P < O.OS). The deficiency or Ille
5 --11bdi,wory runcuons usocla1ed with re11nol hu 
Ira l'tlJ0lltd II the critical factor i n  the prcdlspoition to
i:&a,c..._ VilArDln A delic,ency induces an up,regub11on 
dk T hdpcr svbse1 I cell (Thi )·mcd1a1cd response [10,
''' Ell'Ctlmcnls In vitr0 and am1n1I studies suggested 1h31 
'"'=Ids •tre imponan1 regula1ors or monocyt,c dilfcr cnti· 
CGa 11d IIIIICIJocu \\'hen ldckd 10 monoc.y1ic, myclomon
llytic ar dcadnllc «II line culrurcs, rctinoic ncid promotes 
cdlalar4,1ftrtnt.111on ( 12-1 S ). In addition. h inOucnces Ille 
'°"tllaa or le) C)'IOunes produc•d by =croph3gu.� curnor n«rosis rac10, (TNl'-a), ll..-10, IL-6 and
� All-tnru.retJnolc acid 11,cwed 1he dHfcrenda11on or 

IICflpbmJ blood monocykl 10 IL,- 12-kcrcllns den· 
�Cdh1n onc,n vitro 11udy I 14-16) In anochcraruJy. II

-: 
bP0POl)'QIX1w!de-1nducccl n ... 12 production b) 

(lo. 11\'cn)phagcs ( 17). All•ltanl·rcunoic acid wu
lfot,.i1 IO dotiusc tccfflion or TNF-a In munnc ptnpllcral
11d lllelbonucit.a, cells ( 18, 19). mydomollOC)lts (20)
lfl'q, lllcropliaia 121, 22) On 1he other hand. rcllno1dl
Ust lo enhance the 1«'11:don or 11...1 B (23, 2AI and lt,6
� �,u and monocytcs

� 
�"' or ncuuophlls In the bone manow u 

-, by rtlinoic acld rcccp1or-modlllarcJ a•nt• 126I,
._.,. IIOlc ltld in cultures �lcratc.1 ncutrophll matu.ra·..!_t7J Trc.aimcn1 •hh rctinooc acid (28, 29) hot b«n
�� � the number or ncutropllll1 and 1M suptr·

��I C1PQC11y In rw and cahcs 
'Ire hmiled data on the rebtio,ulup bcl"'«n _,1.1-Dlj A 1111 ncutrop1u1 runc:1lon In human, Rahfflln cl al 

��lied lhe tlrcct or vlwn,n A 1uppfcme111.1uon on 
� lmmunuy lnlDIII lnr&J\U )OU"I"' !hall

6 monllls in Bangladesh. Their rcsulu ,Jio,.cd 1h11 cell
med111cd 1mmuni1y responses "'Crc lmpt01-.d among 
inr1nu whh odcquaic krum rconol conccnrn1ioru after 
supplem,nll\1ion, but there wu no lmpro,emcni 1J110ng 
children "ilh low scrum rctlnol lc1·tlL 

The impoc:1 or ,itan\ln A on circulo1tna elrcaon of 
inn11e immunity, lncludms 1CU1c-ph3sc mporuc pni�uu 
11nd the complcmcn1 system, wu )(Udrcd In tnah from 
OhAnJ. Indonesia and Sou1h Africa. In the Gluno srudy or 
pruchool children, l:ugc doses or •ham,n A e,c,r 
� monllu for I )UI' rcsuhcd In 1lan1fte:an1ly 1IICl'Uled 
scrum amyloid A tnd C•=cri\c prorcin iunong ch,lclren 
(31). llo"c,cr, no elfec1 "lll found on 1he C·ruclhc pro
tein conccn1111ion1 in the lndones11 11udy (32) Plalffl3 0 
complcmcnr wiu n01 olfcc,tcd by (our do1t1 or vlwnin A 
adminb1cm:t "'llhin 1 42-day pcnod 10 Sou1h Arrican chil
dren (331 

Another siinlfican1 nil rtc1or in the inlhogeRCM or 
acute olllis mcd11, ,.hlch hu 1110 been round 10 be 
ad1crkly alrccl.Cd by low reunol, II nuophA,)11ccaJ col0111-
udon 17, J.IJ Coles cl al 171 reponcd lb1 the rw. of iwo
ph:11)11gcal colonlu1lon amona infanri aitd 4 ,-11n ,.bo 
,.en: no1 colocuz.cd by aic 2 monlht "" t1sn1fiantf) 
reduced In w v1wnln A croup compared ,.,Ill 1hc pl-bo
group (odcb r.itio O..SI (0.28. 0.921, P • 0021 1M odJl or 
colonlutlon were 2711, lo,.cr In Ille Y1Lllll1n A•ual.Cd 
poup 1h:111 In 1hc placc.bo sroup (odd1 ratlo0 .73 (048. I I). 
p. 0 Ill n,e ritk of coloniution "llh pcnlci111rt-ttl1!11J11
holalCS Will 74'1 l0'4Cf In w \IIUJIUll A,ucmd poup than
in rhe plactbo 1roup ar 2 mOlllh1 or •ic l lcntt. lllty «wt·

eluded that ncon.tt•I Y1la ml11 A may pla) 1 n>le In lo•�nng
morbfJi1y rara wocla1td wllh rntumococ-c1l di.use by
dtla)ina lhc aae 11,.hlch coloniu1lon o«un.

The l!lljor conlJ\buloOCI o( 1111111udy. • hkh h.u noc been
reported culicr, ,.u lhe ftndln& of ,tsrdllcantl) low t.mim
neunol In paucnu "'Ith ASO�I ,.ho J"'OSl'Clscd ID cbton1< 

__ _. 10 I� .. ho 1h<w>cd CYideo."t of bwlfllfly COn•i-•-
J -• c,u.a1ion or otonhoc• '"11 obwl'\cJ 111 ,he rno '"" "°""

( llao,ing cu drculna, 1111,t,1o1k1 and Iii. of nwl dircooo 
1 "1\1111 ,iwnln A "'" IJamr.cJ In lllolc ... 1111,e11.1nu, 17"' -

,. _... r 
( ........... ._ Tb.II IUUCiU I �l<l,.., •- 0 .,.11,11tn« o ....... -

r 
r unol1tmla In iho pouatu11011 or cl11ar11d1y o "'PP'·
h

)-por
t 

,. __ , 1 This coulJ iw c,rW-J b> I.be rok or 
rail\C Olll" .. _., 

of _,,.._,.. an,SIn nwnw111•J the inkJnl) •.-� ... 
\lllmln "

, ,.hidl IIII) iw dtfeotu,e III p>IIC'llt• ,.11h 
�10110 illOCUJ-
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119 icrum k,cl. Rcunoids and their dcn\"othu are
,.-r« the msintcn:ance of the  nonnal cpithehal muco
ritllY pKll()()1)C They excn their clTccu \lia specific
•• ricep<ors, rctlnoic ocid reccpton and relinold X
,...plOR, all o( which ore membc:11 of the stcrold/th)rold 
IICl!l°' ,upcrfamily They Kl llS hgond-dcpcndcnt tnin
iifOOII f1C1011, 1D1erac11ng with reunolc acid response cle ·
a1111S loattd in promoter regions of wgct gene (3S, 36). 
1,,tnr 11111scnpuuc/polymerasc chilin reaction and immu
•IICCbcm•sll)' h11 c been used 10 detect all these rte:ep
m • ntro and 1n vi,o 1n nonnal human lung tissue. onl
_, a,d bronchial ,�cimcns (37-)9). 

Pll)tlcochcmical 1njurie1 alter the resp1n11ory epithelium
radlilt• 1n a mul1111cp pro«i.i 10 1quomous metilpl�b
(�l la ,l\o,, 1to.min A ddic1cncy induces replacement
Ilk ICll!Nl pseudostrolificd mucocihDI) eplthc-1ium by a
am;lll1t 11r.1uficd i,quamous cp11hchum (43, J.1). a pro
asl\acan be rc,cncd by a d1clllr)' vitamin A supplement 
�-l ltt!inooc acid (RA) inhibits lh�uprcssion of 1qua
� ,mes. such u keratin 13 in nibb•t t11thco
" liid cdls (-17), tholcSlcrol sulf1uc •n hulllffl ep,lhclial
Ida (41). and 1r1nsgluUtminiue IUld comilin In human cp•·
6:al �)lCS (-19) RA also Induces o mucosccrc•
II) pllaioc-,� by 11Cti,·ltting both ltllllscnpuon or specific
.. ..-. pon,cuwly t-lUC2. t-lUCSB and t-lUCSAC.
all -.a ICICn:tion (SO. 51). Al l  of these ruuh In altcr
Cla Clf llllltiD sccrctJon. 11,hich could be o f:Lctor •n penis
_, of Gm11toca and CS0!-1 

lafcmas from out lindin,,. 1upplcmcn11ti011 of ,,11m,n 
4•dltldrni may hdp in rontrol of ASO�I and •U d110n•e·
I) Fwtlicm. -rr. tlus hu been conoboollcd by llndloas
"-liwnia A supplementation 11ud1c1 [S�S-1) SruJ,es
'- El&hed, �tit Afnca and TanUIIII (S2-5-II ha,c 
-,a.-,. denusc lbc ris\. of nutnilonal bhndntn and mo r ·
� Gf woruou, on11n from meulu, rcsp111tory lofc<· 
'-. lncrc di.anbc&, HfV. and intcsunal hclmin1hia..o
lilo. I Ptnodic ••tamin A .,.pplcmcnulton 10 d111dnn 
l\t t!ecu or �,llmiJI A ,upplcmc111&1,oa on chllJ 111«·

� •...tc a rcdUC11on In the 1e,erity of mc.ulcs t.h.11
� bt �lilted 11,11h the cnlwl<cd T <cll-depcndcrtt
--.i, prodflCUOII that wu QbKncil ,n (SS, 561 A
' la the ie,cnty of mullci mo,t,,d11y could '"°
� • o,crall a,c111,e recJ11c11on In mc..ilu-ar,c.ifte
::-, Of lbou1 ooi. (S71, Th11 could ha•c a Jl(M•tl\C

Iii • the COlltrol or IUppu.rall\C Olllll -41L The bent•
� •1wru11 A oa mculr1-ttb1cJ 011teotnU 11111 1°

� 
lilt COrre<tion or un<krl)1n1 Jcftclcnc•u and C011ld

"'-1 ltprQtnt ldiu•Mt1hc111pcuuc clfcco 011 In aJJ�
"-dtsn,e of dcprwlon of rcunol wu a110Clltcd "'1 

� Of lhcie 1llnn1e, The bcnd\cial crr«u of •1tlffllll
�11w1on arnona children could � tntJl•tcd by•

....._ lftcrUk In 11111,body proJ,1<tlon, ros1 bly u •
� Of -•- fli,.c,cr,llltftawct lympt,,x)U prol,rcr..-• 

t, 

more data arc nctded from human tnab about the role ofvilDmm A 1upplcment.11Jon In modul111n1 1he Thltrlt2 
rcspon� 1111 potcn1i1I c,plarutory mcch�,1111 for the \Ila·min's ObKt\Cd clrC(U on clin,cal OUICOmcJ 

In conchniOII, our s!Udy hu idcnulkd hyporc11nobcmi2 
u • $ipufkllll f XIOr in the cllolOI)' and ou1comeof RJ ppu ·
ratl\c ot1u, media. sugC1Una rc11nol wpplcmcnta11011 a,
one 1tratc&Y in con1rol of SOM flo,.C\cr, there is t1tcd fot
a follo,.,up of lhis "udy to tcll t� '""' or \ltam,n A 1up
plcmcnt11t0n on the outcome or AO�I 

Ar\no•lalsmcnll Thi, •oo\ fonm p;an of doo \IO thao.. ol •llkb
Plot'- A O OICba al R. A llu ft ol 11,o Orpuun<• al Medal 
M1ffllb!Oloo ...S Pan>1toloey. Uolnnny ol lbod>a. ud"""' 0 T 
A. 1,....i. of die � ol 0tor11.ao1..,.,,...ioo. lh11,m,1y or
11*1J11,att�•upm•win.•llow••w•.,...••lf'll"C\MalMt lail
ol 1-.-1 ··-olTl'OJ'IUI A1nnl1uri Nlprd to ...i,, .. ol
Ille .... ud 0, OIJ)'<a d.J die_, .. ,., .. , 

CNll<I ot laleml ..C.ltmCAI TIie dlllor doctam "" ce11k1 ol
lnum• 
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Q 9,w FN, Rau OA, Mom, SS, Kil\wood BR, Anl!ar P, Oolli, 
.,,. N, Gyapoa, JO. Smlt11 PO (199.S) Viwn,n A a>P!'lcm<11t1-
11111 a.I chli.n-1 rolllria In nonh<m Gll•n1. Am J Cl,o Nuu 
61 i!HS9 

,t lrtl:IIIM TR, Selonkk SE. Collin, SI (19SOJ lndua,oa or dlllu, 
..,_ of lh< human prom}docytlc lcuhmia cell line (ltl..60) 
b,nlllioitoc,d ProcNIII AodSel USA 77:l9l<>-2�

» �'-SK. YooJH, Kim HN, Um OJ, Clluna Ml! (2000) Etr«u
d,-acid, uuodothyronlne and hydroconl,me oa muao Md
l)ai,ae.ipndoa ln cul cured human middle ea, cpllhclW ceb,.
Aaa Oulls)11f01120:9-14..9�9

!I H1J1111 PH. Owl JM ('1006) Rtanolc arid lmpro,-u clliogtacsb
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1� 
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1)7�7 

Sl. 0,oao I, MJ-ol M, Gdalevldt M, M,_, 0(200)) v,_,, 
A wppltm(l!Ulion &Ill <1111111-l ll>Otbodily from cl.anbt> 111d 
ruplnury ,or�" a ma,,.tmJ,..,., J Pcdlllt 142:291..JO.I 
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Annals of Tropical Patdiacrics (2008) 28, 123-127 

R�l� of el�vated immunoglobulin E levels in suppurative
otitis media 

AK.Efu\\ 0. LASISJ, 01..ATUBOSUN G. ARJNOLA• & OLADAPO OLAYEi\U' 

Dlpomn,1111 of Otor/11,1olar, 11,olo,:)', •Jmmu11ology & Chm11ca/ P.1thology at1d I Obuttna & Gyn�,:y 
{Stans11t1), Collttt of 1\(tdicit1t, Umwr,iiy of lbadat1, Ni11n·a 

(Accqncd Janull)' 2008) 

Ab>1nc1 
B� and ObJ,cnttJ: An u,oc,aoon bc"'·ccn suppun.U\c ouu, media (S0.\1) and allc'I)' hu been reponed io 
about 80% of padents l\1lh alleCi)' llo"c,-.r, lhcrt is C'Ontrovcny rcp.nhna lheat rclauonslup and !he concq,1 or 
auddlc-ar allergic l'C'lpOnte. \Ve 1a1 lhc h)l>olhau that .na<ued &KTcnon or laE In the middle cu II bJ&)lcr in 
c:bronic !h&n IO acute SO,\L 
i\fnluds: Allau ,lun tc1una and cnzyme-lmkcd lmmunousay or ,pcomcru of m1ddle car 1ttrcoon1 and Kn ,..,rt 
IAllyicd 
R4u/JJ: P&lffll scn and middle-car secndons (f.ll!S) Ctom 37 aub,ccu with S0.\1, 20 chronic (CSO.\I and 17 
aauc C,.SO.\I), and scn of IS controls s,lcctcd from chlldtcn w,lhouc ouu, media "'" anal)-ull There "<rt )0 
main and 27 fcm1lc1 aacd between 6 months and 9 r••n, m,an (SO) 6 )"f>n () 26). A tw1ory of a.Ucl'I)' and ltm 
lest pos.1m: 10 one or more of dus1, hou>c du,1 mtlf, mol&ld, C'Od:loach and poult,y ft1lh<ra wcrt found Ill 80� of 
CSO.\l, <17% ASO.\I and 33% C'Ontrol&. The mean ten IC\-Cb III ICR were C'Ontrol• ,2 I mi,'dl., ASO.\I 6) 9 rri.f/ 
dL and CSO.\I 79.2 mcJdL, lhc t.lES IC\-cb ,..,rt AO.\I 60.<I m.d.L and CSO,\I 102.0 �·JL The i\1£$ to 
acn.m Ii£ nOOI w= 0.1, (or ASOt.l and 1.4 for CSOi\l The scrum lc.B ratio of C'Onuob to ASO.\I ,..._, I i2 anJ 
to CSOt.l ,. .. , 1 S. t.luluv.natc anat,,., of the mean sho'Qd ,,sruf,cant cotTCbtJo" bc"'"ffn lal! Jc,-.1 of i\lES in 
ASO.\l U1J CSO.\\ (p•O CM) but no comhtlon bcr--.cn lal! lcvch In conu11I and ASOt.l 1cR (p O 10), control 
and CSO.\\ ,en <,•0.7) or AOi\l and CSO.\I 1en C,•O.l) 
c...J., Allcl'I)' •rPC•ra t play 1 .,...,u,buto,y role In CSO.\I Llld cl=icd Ian 1n the .-.ins ,uuau a liuty 
m..cow rnponu 

lncroductlon 

Recu1Tcn1 1uppur1uve oti1is medua (SOi\ \) 
is rcponed 1n 1bou1 one-third or people with 
1llerc,c rh1n1u The 1nc:rc:u1n1 prevalence 
of ouos media h11 been linked 10 nasal 
1llergy.

1 > The role of the middle car in 
1llcf1Y and the onain or  lsE is aull con· 
tr0vcnl1I Clinical and cxperimcn11I 11ud1e, 
hive dcmons1.n1ed the efficacy or u,:111ng 
ollergy 10 achieve improvement of 01iti1 
media (Oi\i) In paoents \Vllh SOI\\ and

llrpnnt rtqUnll 10 Dr O A L&&iu, Oc-panmn,1 o( 
Otortilnobl)T1ColoO, I K\1117 or 01nlcol � 
CcUt,t of 1-irdicto•, Uniwn,17 o( lbaJ&n, W,ima

Email: altlffllluhlgp,uil oom 

allergy 4 ' Furthermore, \'iral-spcafic lgE
1n1ibod1es sim1h1r 10 those seen in type I 
allergy arc induced by upper air" ay tnftc-
1ions ,.,., To 1ci1 our hypothesis 1h11 thctt 
is Increased secretion or lg8 ,n mlddle-c�r 
SO�\, and since II might be 1ssoaa1ed ,nth 
chronicicy, "c compared the level of lgE tn 
p1lred sera and m1ddle•ear sec:rcuoru 
(i\lES) or p111cn11 ,�,,h 1cu1e CASO.\\) and

chron1 suppurauvc 011111 mcd11 (CS0.\1)

ubJec11 ond ,\lcthods 

-----�--- ·- . ....... _ 

E1h1cal 1ppro,-al "" ann1ed by the 
Un1venlry of lbadan Un1ven1cy CollCie 
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Role of elevated imrnunoglobulin E levels in supp u· . . 
di 

ura ve 
ottns me a 

AKEEl\\ 0. LASISI, OLATUBOSUN G. ARINOU• & Ol.ADAPO Ou\YE1\U1

Dlpo�mt111J of 01or/rirzola,y11gology,. •Jm1111111ology & Cht1111'col Patlioloc, a11d I Ob11tmes & Gynattdoc,,
(Stansna), Coll,g, of Nftd1nn,, Un1wmry of Jbadan, 1V11m·a 

(Accq11cd Juiuary 2008) 

Ab1tn1ct 
�u11d and 0/,jttuwr An ossocution bcrw«n fuppunnivo otlus mcd11 (S0,\1) and 1llcr111 hu been roponrd in
•bou1 80% or paucnlS with lllcr&Y, Ho-..-nn, there u conlrDVrray ropnhn1 tho11 rtlatlotuhlp and lhc c:onup1 of
middle-a, ollupc: response, \Ve 1c11 lho hypothesis 1h11 lnetnJcd 1cacuon of laE 1n the m,ddlo car It hiahcr In
cluoruc: llwl 10 lc:\IIC SO�t. 
Alahodt, AllttKY slun tcsunc and cnz)'mc-l111kcd ,mmunoasuy of spcdmons of middle car accr<ouru and acn ,rm:
an.alrsed-
Raulu: P&ll'Cd 1c.n and middle-•�• ,cci-ttlons (1'1IlS) from 37 1ub1cc:u ,..,th S01'1, 20 chronic (CSO,\I) and 17
acu1c <.ASO,\I), and '<ta or 15 cootr0b acl«ttJ Crom ch1IJrcn ,.,lhou1 ouus media ,..,,. anal)'ltd Thnt '""tff 30
male, and 27 rtm1IN aacd bct"ttn 6 months and 9 )"C>n, mun (SO) 6 )un (l 26) A lu.11ocy of lllcl'I)' md tkzn 
lat pos,cne IO one or more of du11, hoUK dlUI mite, mould, cockroach and pOultry fnlhtn .. -.re round In 60% of 
CSO�I, 47" AS01'1 and 33% c:onuob. Th• man laE lc\-.ls III Kn....,.. conll'OI, S2 I mwcU.. AS0.\163.9 fflCI 
dL and CSO�I 79.2 m,.'d.L; the ,\IES ln-clJ were /\01'1 60 4 mitdL and CSO�I 102 0 m;/dL. Tht 1'IES 10 
1tn1m le£ nuoa weft 0.7S for ASO,\I and 1.4 for CSO,\I The tcnun taB nuo o(c:ontroh 101\SO�I ,...., I 2: and 
10 CSO,\I wu I s �luluvvutc anal),ls or Ille mean aho"cd t1;nlfican1 c:ombuon bc1��cn Jal? level of ,\lES 111
ASO�I and CSO�I <,•O 0.1) tnn no corrd11lon bcl"'Cffl Is)! Inch 111 conuol and ASO�I tcra C,•0.10), c:onu-ot 
and CSO�I � (J> O 7) or AO�I and CSOM tt� (p•O.)).
Ct, d, AIINV 1rrnn 10 play a c:onin'butory rok 111 CSO.\I MM! <lcvatcJ ls.I! 111 Ill• 1'\ES •us.nu • t.Mly 
m1><o>al rnponM 

lotroduclion 

Recum:nt ,uppurative ouus media (SOi\\) 
u reported in 11bout one-third or people ,v11h
1llcr11c rh1n1tis. The incrcasin11 prevalence
or outis media has been linked 10 0111111

allergy ' The role of the middle car In
allef'I)' and the oriiln of I 118 b Hill con
uova11al. Clinical and expenmen�I rudics
have demon,uated the cffic:icy of 1re1una
allel'IY 10 achieve Improvement of 00111
media Oi'>l) in p11icn11 with S0>\l and

Rrprilu Rqllffll to Dr O A u I, Otp&MW11 t 
Oto1111notuyn;olOI)', Fan.hy o( Otnnl Sdcntn, 
Colltrir ol /,I..JlCIM, U"'"'""1 o( ltooJan, N l<N 
Email· 11tttml11b�pna1l ccm 

O 200I The L,;,cpool Sdioal ..iTn,,iul ,.lodkiDC 
DOI 10 1179l146J)2145Xl0214> 

11llcrgy.'·1 Furthcnnorc, viral-specific IQE 
onubodies sunil:ar to those seen 1n type I 
allefi)I arc lnduc-cd by upper 11rw1y inf'� 
110ns ,.,., To tell our hypothe,u th1u there 
Is increased ,ccreoon of l11E In m1ddlc-<1r 
SOM, ond ,Ince It ml11ht be 1ssoci111cd "''th 
chron1city, we compared the lc\'el of I� 1n 
p11lttd ser:i and middlc-<:ar ,ccretlons 
(i\\l.!S) of pa1lcn1J with 1cu1e ASO.\\ nd 
chronic auppurauve onus medi11 (CSOi\\), 

SubJecu1 nnd ,\\c1hods 

l!thtcal 111pro\'1l ,,as ann1ed b) the 
Un1ven11y of lbadan Unwcnlty Collrae 
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124 A. 0. Lasisi et  al.

Hospital Revic\V Board and informed con

sent was given by parents. Children under 
lhe age of 12 years \Vith discharging ear(s) 
were included in the study. ASO�\ and 
CSO�\ \Vere diagnosed using a duration of 
car discharge of 3 months as the cut-ofT 
between ASOM and CSOM. All the 
p3ticnts \Vere recruited from the general 
out-patient department and the otorhinolar· 
)'ngology outpatient clinic of University 
College Hospital, lbadon. 

A history \Vas token, and eXllmination of 
the cnr, nose ond throat \VOS undertaken 
with o hand-held otoscope and Shirom lamp 
11nd head mirror. A histOr)' of allergy \Vos 
established by asking questions on hyper
sensitivity to house dust, featller, grnss, 
pollen and fire smoke. 

Ellch patient \\ritll a history of allergy had 
a skin sensitivity test and nasal cytology 
smear for cosinophils to funhcr confirm 
nasal allergy. Control subjects \Vere children 
witll no history of car discharge and were 
selected from those whose parents \Vere 
visiting the hospital, from children of 
hospit.al \\'Orkcrs and from school children. 

Samplt calltc11011 

The middle-car effusion \VDI collected by 
aspiration us,nlil a P:uteur pipenc put Into 11 
microfulile bottle. rave ml of venous blood 
wu uken from the antecubillll vein of the 
SOM and control subjccu, put Into II non
hcparinised bottle and c.c:nlrifugcd Dt 
1500 x g for I O min. After clot cxtraclion, 
the ,crum wa, separated and stored ot 
-ao•c. The samples \Vere 11ored 1epon11ely
to prevent contonunauon of the t.\ES wilh
1crum 

Qua111ificarw11 of 1n1n1unoglobufi11 8 

Toul 1111! wu quanlified by the ,lnilc rod11l 
immunodi1Tu1lon mcthod.1

•
10 Th11 wa1

done with I mun'-!re of 3% Noble 111ar

prepared in pho,phatc-bulTcred 11hne

(PBS, pH 7 .2) and I ml of each antitcn 
(anu-human immunoglobulin class). 

Several dilutions (25%, 50%, I 00% and 
200%) of the standard scrum \Vere prepared 
in PBS. Using a 5-ml micro-dispenser, the 
sera, middle-car cfTusions and standards 
,vcrc applied to the punched \veils and the 
plate for IgE estimation, and \Vere then put 
into a humid chamber and incub3tcd for 
I 8 hours. The assays ,vcrc validated and 
diameters of the prccipitnrion rings were 
measured 10 the nearest O. I mm using nn 
eye precision vic\vcr. The standard curve for 
the JgE \Vas plotted on semi-log graph popcr 
and the conccnU11tions of the test and 
control samples \Vere rcod ofT the standord 
curve. 

Sk1'11 st11siriuiry rut 

Skin sensitivity tests \Vere undertaken on 
cnch patient for all the allergens. The 
allergens included house dust, house dust 
mite, mould, cockrooch and pouluy feath
ers. Particular points on the fo=rm of the 
subjects were marked for allergen opplic11-
tion. The points were cleaned with o spint 
S\Vob and allowed to dry. Stondarducd 
coneenm1dons of allergens ond positive 
and negative controls at room temperature 
\Vere inserted Into the epidermis using 11 
speci11l hincet. The diameters of the weal 
nnd fl11re rc11etioo were measured \vith 1

nslcr after 20 min. The rnponse was 
defined as positive \\'hen I.he diameter \VUS

more thon I ml than the negative conuol, 
neKBti\'e if no response was observed. 

To grude severity of response, the dia
meters were recorded for each allel'\lcn and 
compared \v1th the controls 

Srarurics 

The maan outcome vanablcs were the lg6 
levels In se!llm and middle-car sccrcuon. 
The data were explored 1n1nally usana the 
Stato 101\\varc and ,•ariablc, we� anoly,cd 
by unpaired r tctt for both equal and 
unequ3I vanancc uuna I.he \'lnance nuo 
funcnon of the Sta11 10Ctw arc to determine 
the appropnatc we of Sa1tcrthw111te', 
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TADI.B I. D,nrogrophi, dumburum of uud !Y tro11p1.

Subj4?ru (n•37) 

CSOi\l ASOt.l 

V1ri1bln (n=20) (n• 17) Conuols 

�ule 12 10 9 

Female 8 7 6 

Asc nn&e: 9 m-9 y 6 m-7 y 9 m-9 y 
Mc111 6y 5.5 y 6.5 y 
so 3.1 y 2.0 y l.6 y

correction for the degrees of freedom. 
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The ratio of totol lgE level in the MES to 
�erum was 1 ·4 in CSOM, about twice that
in ASOi\l which \VQS o. 75. 

Univariate analysis using the unpaired 1-
tCSt to compare the m= revealed signifi
cant c�rrclation bcC\veen total lgE level of 
MES in acute and chronic otitis media 
(p=0.04) but no correlation bcC\vccn total 
lgE level in controls and ASOi\t sera (p=
0.10), controls and CSOi\1 sera (p=0.7)
and AOM and CS01\.l sera (p=0.3).

Statistical s ignificance \YOS set at p<0.05 Discussion 
for all the analyses. 

Results 

The srud! comprised 89 samples in all, 37

from sub1ects ,vith otitis media (20 CSOi\l 
17 with ASOM) and serum from 15 con: 
1rols. The subjects and controls comprised 
30 boys and 27 girls aged bct,vccn 6 months 
and 9 years [mean (SD) 6 (3.26) y)

(fable I).

A history of  hypersensitivity and n skin 
ten positive to one or more of  the allergens 
was obtained from 8/17 (47. I%) ASOtvl, 
16/20 (80%) CSOM ond 5/15 (33.3%)

controls. 
The mc:in tot:il lgE levels in ,e111 were 

controls 52.1 mg/dL, ASOi\1 63.9 mg/dL 
tnd CSOM 79.2 mg/dL while the i\11!S 
levels were AOi\1 60.4 mg/dL and CSOi\l 
102.0 mg/dL (Table 2). The 111tio of  scrum 
lg!! level 1n controls compared with ASOl-1
was 1.22 ond compared "tith CSOi\t wos
1.5. 

The finding of II tou1I Jgl! to scrum ratio in 
the i\.lES of 0.75 ond 1.4 in AOM and 
CSOi\fl suggests th11t the lgE ,v11s secreted 
loet1lly by the middle-car mucos:i. In addi
tion, the signific3nl difference bet\vccn the 
i\ilES lg]! level in acute and chronic otitis 
mcdio suggests thot CSOt,,I \VOS associo.tcd 
with the exaggerated middle-e3r sccrcnon of 
lgE. Hurst t1 al.8 rcponcd elevated effusion 
conccntl'lltions of specific lgB In 83.3% of 
SOl-1 patients 11nd normal scrum lgE in 
30% with SOtv\. In • study of 88 children, 
Ch:intz et ol. 11 concluded thot lgE scnsuiso
tion and respiratory allergy symptom, ,,·ere 
independent risk factors for oritis mcdi:1 
Bernstein and associates studied I 00 t-ouna 
p:nients \vith recurrent otitis med1:1 ,vith 
effusion (OME), 35 or whom had lgE
mcdiated n11sol allergy. '·9 The allergic 
patients hod higher levels of Ii:]! in their 
scrum and mlddlc�ar effusions They con
cluded th111 lg.E-medlated allergic rcacuons 
pliayed II role ,n the pathogenesis of O�IB m 
about 23% of roung allergic paucnts ,�,th 

TABLE 2 /mmuMf{obuhn ltwb "' ""'"" iJJt.l ,....u:-, ,...,....., ("l '.I),
-

Conuol 1uum A01'1 trNl'II
AO,\I f.lES COM KNITI co,,,,\& 

l&E lcvd (n• 15) C•• 11) (•� 17) (••20) (1t•20) 

-

Rln1� 0-150 0-250 o J,o o-,,o o-,,o 

604 79 2 1020 
Man 52.1

63 9 

M<da,n 596 
470 02 I 40.0 

37, I 6� 
so 4 ll 6 41 I 6S 

I 57
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this disease. They proposed that the ponion 
of the upper respiratory tract involved in the 
lgE-mediated hypersensitivity reaction was 
the mucosa or the nnsopharyngeol ponion 
or the eustochian tube, ,vhich becomes 
inflnmed. In this study, evidence or allergy 
11,us found in 80% of CSOM compared ,vith 
47% of ASOM and 33% of controls, ,vhich 
• • ·1 All 12 
is s1m1 ar to es er al. In their study or 
209 children ,vith 01\llE, they found allergic 
rhinitis in 89%, asthma in 36% and eczema 
in 24%. This high prevalence of allergy gives 
weight to n causal relationship. 

The finding of  a significant correlation 
between total i\1.ES IgE levcl in acute and 
chronic otitis media (p=0.04) in this study 
appears to funher support o likely role for 
lgE level as n potentiating fnctor in chroni
city. Ho,vever, secondary bacterial and viral 
infection might also contribute to the 
persistence of otitis media. 

1\logi a al. reported otitis media in 42% of 
children \vith nas:il allergy and in 35% who 
were not allergic, a ratio ,vhich ,vas sig
nificantly higher than in the control group.' 
They also sho,ved that the eustachian tube 
WU involved in type I allergic reactions of 
the nose. The rubal dysfunction response 
was transient, although II interfered with the 
clcar:ancc of  MES. They concluded that 
type I allergic reactions of the upper 
IC3"piratory tr.1ct were indicative of chronic 
disease rather than a cause of S01\<1.

Pathophysiological models of otitis media 
have shown eustachian rube obstruction by 
both intrinsic venous engorgement and
tXtrinsic mucus plugs secondary to lgE
ITltdi:ited hyper1ens1tivity 10 14 This
rctuhcd in significant reduction of middle·
car pressure ,vhich disrupted tight Junctions
•nd allowed trnnsudation of fluids into the
rnlddle-cu ,pace. Hence, runhcr middle-car
UUlammation, mucosol mc1apl1s111 and
Increased glandular activity occurred, .011hallmarks of chronic otitis medi, "1th
tfTusion.'"'·'·• • Funhennore, experimental
1tudie1 in guinea pig, found that miu
tells were dist.ribu1cd In the tubotympanum
•n rr<n"'"'·· ·- __ ...,lt'.ftlll'\111. infla.rnm1tory

stimuli. Their densities \Yerc highest in the
pharyngeal orifice of the eus1achion tube
and this density was higher in aduh guine3
Pigs ,.10,11 Th . d · e 1n ucuon of Ylral-spccific
lg£ by viral infections of the upper rcspira
�ory �ct and the triggering of bacterial
mfccuoa by viruses hove been reponcd.12-is
In this study, we assayed 101al and not 
specific lgE; other rcpons also used 101al
lgE.1.l,S In addition, \vc ruled out nssocinted
parasiric infection by checking patiencs' 
blood for eosinophilia, \\lhich \\l3S not found. 
Although the age inclusion criterion was 
0-12 years, subjcccs' ages ranged from 6
months to 9 years because no p:itients
presented a1 either end of the range.
However, the range of tOllll IgE levels might
also be explained by the wide age range of 
the subjects as a 9-yeor-old is for more likely
to exhibit an nllergic cons1itu1ion than a
6-month-old.

The finding of a significant history of
allergy and II positive skin reaction in 80°.(, of 
CSOi\>l suggests a subs111n1ial potentiating 
role of allergy in SOi\-1. Other factors such as 
malnutrition and overcrowding might also 
encourage recum:nt virnl and bacterial 
infection, leading 10 persistence of suppuro
tive disease. However, we suggest there 1s 1
need for funher evidence of allergy os 1

potentiating factor in chronic S01\I.

Aeknowlcdlrfncnt 
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Abstract
'4uground and Purpa,,: Oesp1

1e the Increasing occur
ftllet of suppu1atlve otllh media (SOM), the content of Im· 
111\.r!oglobulln fracllons I n  the mlddlc ear secretion (MESl 
i,.111111 not been dtiermlned Mt1hod: The serum and MES 
"'tft an.lyzed (Of lgG and Musing cnzymc•lln�d lmmuno· 
�"Y-Rtsu/1: The subjects and controls wtre 30 mares an4 
��Its. between 6 months and 9 years old. with a mean 
eh 6 years ISO• 3.26). The p.,Uent group Included 20 
sc:°::' SOM (CSOM) Ind 17 acute SOM (ASOM) CUC!. ar,d 
lgG

• IS lubJectsmadc the control group. The mean strum 

anc1t11 we,, for controls 1,os1 mg/di, ASOM 666.1 mg/di 
"'9'd SO

M l,)211 m9/dt the MES levels were ro, ASOM 20).4
.., 

· 1 •od CSOM Sil 5 mg/di. The me1n serum lgM levels
�or con11ols 3S mg/di, ASOM 64.1 mg/di and CSOM 40
l,44 the MES levels were for ASOM 22 S9 mg/di and CSOM
bet., 

1119fdl ThtrntanMES:serum111losforl9Gandf9Mwtre

'9G cen 0.1 Ind 0.4 In ASOM and (SOM The ratio of serum
<en �Is or controls 10 ASOM cues was O 66 whllt 1h11 of 
lit, Uoh to CSOt.1 was 1.J. The corresponding ratlcn or l9M 
,_' 16•nd 0.88 Multivariate 1nafysls revealed a slgnlllunt 
-•tlatio 
lo n between M!rum lgG levels of ASOM and CSOM
� "c!,�ll Ind MCS lgG fp  • o 02) 1n ASOM and CSOM but

"SOM 
relation between serum lgG levels In controls ind
Ip • o.2si serum lgM levels In control! tnd CSOM 

0-1 "'"'' ""-
·�···---11, .... 

(p a 0.61) and M!tum lg'! lewis In controls and ASOM (p. 
0.7Ji ASOM and CSOM IP• 0064) and MES lgM ltveb of 
ASOM and CSOJA (p • 0,06� Conclu1lon1: Monitoring olthc 
strum and MES lgG In ASOM mar provide a useful lnde• to 
usess the posslblllty of p,ogrenlon 10 chronlcity, This ro,m, 
a databa1t (Of ihe lmmunologlu1 status or SOM p1tlcnts. 

"""""' 0-l ...... , HI. ..... 

Introduction 

The normal middle nr mucon apptat'l to be dm,id 
of onrorg.,11l1td lymphoid follicle1. How�\-er, r�prrsslon 
orlocal Immune ,cspoRKs h.u bc:c11 obkn·td In the mid· 
die urmucoul epithelium durlngot1tts mt'dlailmilar to
othctJllts of the common mucosil 1mmunr s),lfm The 
irnmunologlrnl dcfcnsc In the middle cu depends prl
mully on ucrctory antlbodks, the eustachtan tube fac
torond her edit)' (1-S). R«cnt 1ludlt1 on Ollt ls mtdla ha\"t 
pro,·ldcd more Information on the dC\-.lopmcnt of Im• 
munologlc.tl roctlv1ty 1nd chanctcrlutlon or the lm
porlJnl components or the muco11-assoc1�1ed lymrhold
t111uc 1nd mucon) cytoklnes (6-S). 

OtspUc the increJslng occurrence or otltls mcJ1J, mJ 
for s�rs remain In our �no-..·lcdgc of the content and rolt 
of fmmunoglobulln frJcllons. the mkldlr car 1t<111tlon 
{�IES) Jnd the fac1on controlllng the hoat't Immune re
sponse to 1h1J Jlscuc 
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(n thlJ ,tudy ,,·c determine the tirly-rcsponder (lg�t) 
,nd btf-rt1pondtr (lgG) lmmunoglobulinJ by mcuur-
1�11h(irlcvds In thc1crum and �IES in acute andchron
" ,uppuriti\'t 01i11s med13 (S01'1) and normal controh .  

Mllttlals and Mtlhod 

SiJoJWI 
fellow\ "I 11...i, 1ppro,·1I hr 1hc ln11uullon rrv1cw board of 

iuUn,,�11,1y oflbad,n/Unlvc•sily Coll<at Ho,p,ul lbodan 1nJ 
••J1"'1 lnfo1111N COIU<nl f•om lht ("lfAII. •«•u1lm<nl "" 
(llfflmcn<td Th• 1ndu1Jon crllcrla "•r• ch11drrn under the •i•
e(IJ 1onwi1llacu1e 1nd thronlc 011111 m<d11 uung lmon1h1 u <*(rfo• 1tu1t Olllu mrdl1 (9). All 1hc r•htnll "'tt• tr,ruiltJ 
l:a 1lw Otoct1I OulP'll•nl Drr1nmcn1 and 1hr Otorhu,ola•· 
t11f'&o'1' Ou1r,11m1 Clinic of the Uni>•ony Colltg• llo1p,ral. 
� The p,11tn11 lud 1hclr h,uory 1u•n. anJ ... ,.,,n,uon (
••ru no1<1nJ 1hrool 1<ndone w11h •lund-hridotou >rt.Shi"""WDP•nd hod mlr•or 

s,-,,i, Collttrlon 
MJJlcu• d[udon wucollcc1tdb) upirll"'n uun1 • P11•ru• 

r1<11t Into• ml<rofu gc bout,. and S ml of ,�no,u blood"" col
"'1.d r,.. ,11c 1n1« .. b111hc,n h\10 1 nonhq,u1nl1nlbo11lc1 J 
.,.. ,, 1.500 I fo• 10 mrn Afrcr clor u1ru1lon. 1hc scrum wn 
"1'""'11,a.111orrd ,, ao•c 

C1o•• 1 •Jlc,, lloo of/,., rnu ootlobul, • C1.i uti 
la..,aop,t,,,[1M C and M "-ere q111n11firJ b) the •'••sic r, 4"11amunod1ffu<Jon m<1hod Al� Noble •G"" u prrputd In 

.... �It blllftrnl uhne (PBS. pll 7 2) conulnln& 01' ioJ,um
''- 011t m,ll1t.1<r of urh •n11at•um (1n11llum1n tmmunoalol>
lliada,1) wu mLJtd wnh 7 ml otrBS C.l,bl m1ll!l,1cn f1ht) 
Noll, 15" "<rt 1homughly mllcd with 1ht d1lu1eJ 1n1,1num. Tlw111a1urrw11 c arefully p,,urrd on I cJ&u p!Jlt placcJo.,• IC\· 
• noid11111hc formallon of air bubblu Th< 1111 an111<111" 
a,,�,. wu allOWtd 10 w:r. and ... tt. of) ,nm In Jumcrcr •tr•
a.de la 1hr •&11 v,1h I circular n,clal punch Th< pun<lird •p• 
•nr.mullr rrmO\td f•om lhe plalr w11h ,h. ,moolh nlg• oh 
""11' "IO<bcd lo I vacvvm pump S..-cr•I d,lul o,u (lS. SO. 100 
::i JIIO\) ollllt lllnda rd ttrum W<IC p1cr11cJ In ros U11n11 

11"'rodltpcftlt,. 1hc ""'"' m1ddlt ur cffVllOII 1od ,uo• 
....... ,. aJJcd 10 the pun<htd ,.,th TI,c ph1t for IJG n111111 
� "'' pu1 Into , humid chaml>cr and l11<ub11.-J (o• • h .. h,lc 
-" 1cM ,...t lflCVbaiod fo• 11 h � dbmrltr of 1h< pre 

::""'""' ""I WU fflUIUrcd olonJ IWO pt•pmJiCu\a• Jt,,0111(1 
1t.c.,.tn10 I mmudn&••<l• p .. <1,_"""" n,,11,f\JuJ 

""'• fo, Ille ••rlou1 dlJICI of 1mmunoalobullnt were plollod 
:.:,�a••phr11'(f.1nd1ht(Oft(<nlnl ,of1h lttltnJ 

ol ,.,.pin""' rnd off lh• .. ,nduJ cu"r 

s.....,,., 
.. n.tlnd,ofl&(l ,n.d taM wcrt 1,.1tyicJbytht unp,t1r<J 1 1e1t
"-et lor "'111.11 •DJ uncqual v1111n<t u11n1 IM unao.< ullo
i.,. ""'"•hcsu1, 1ofh.,.,c 1od<1cnnlnt 1h••l'P'°l""''uj�
� Nn.•1tt·•co• .. •11onfor1hcdt1•rc1o(frrN«II T!,ck•• 0

!COit &nll1C1nct wu 11 p < OOS for 1111hc •••lyicL 

;-------
OlL2H 

Rt1ul11 

The ,ub;«ts and conuols \\tit 30 malcs 1nd 22 ft
milrs, between 6 mon1h, and 9 )t111 old." 1th a mnn 
age of 6 )tin (SO • 3 26). 

Paired 1en 1nJ MES from 37 sub,«ts with SO\I com• 
prising 20 chronic suppur11h·e otllls media (CSOM) and 
l71tutt1uppu111heot1lls mtdb (ASOM) c1Ksand w-1
of IS controls werc an1lytcd. The con1roh "erc selected 
from chrldrcn without otlth media 

The mean strum lc,'tls oflgG ""re for controb I.OSI 
mg/di, ASOM 6661 mg/di 1nJ CSO\I 1.}21 1 m&,'dl. 
1<h1lc the .MES IC\'tls of lgM were 203 •I mg/di for ASO\I 
anJ SIi S mg/di for CSO�I 

The n1c.in ,crum lc,·cls of lgM were f0t conl •olJ JS 
mafdl. AS0\16-1 I mg/di and CSOM 40 mg/di. "bile 1ht 
MES lc,'tls oflvl were 2 2.59 ma,'dl for ASOM end 3A4 
mg/di for CSO\I (11blc1 I and 2) 

Thr mean MES;Jcrum ratios for lgG were OJ and O 4 
in ASO\I and CSOM, while for lgM the)· wtrt 0.35 and 
0.1 In ASOM and CSOM 

Tht rallo of 1erum lgG lt,-clt of controls and A�OM 
wu 0.66 "·lrllc that of controb anJ CSOM "�' 1.3 

The 11110 ol suum lgM lt,·cb of controls and ASOM 
w2.1 1.6 hilt that of controls and CSOM wn O 8ft Uni 
,ulalc 1n1lys11 using the unpaired I ICU 10 com�rc 1ht

mtan rc,nlcd a 1lgn10c1n1 d1fler<nct bc11,tcn 1erum 
lgGIC\cbof ASOM andCSOM (p •0 04}) and MES lg(i 
(p = 0.0 2 )  In ASOM and CSOM HO\\C\Tr. 1hcrc wn no 
,,gn1fican1 dllTcrtnct bctwtcn strum lgG levds ,n con· 
t•ol :tnd 011111 media rubjcc11(ASOM.p•015. CSO\I. 
p 0.16). 1erum lg\t lc,cls In control and CSOM (p.,. 
O 62). lgM contro l and ASOM 1tn (p • 0 73) 1nd MES 
lg/II lc,-cl, of ASOM and CSOM (p • 0 06). 

Dhcuulon 

Thu 11udy 1ho,,"td r,:ribtcnl 1«rt1lon ol li;C 1n the
1erunl •nd middle tar . \¥h1ch wu grcilct ,n CSOM than
A�O\I ,ubjc<II Th11 "n Inferred from lhc (.act INI tht 
r>!IO of Jtrum lcvtb of CSO\l 10 control wu >I . ..-hllc 
iha1 or AS0\1 10 control w1., <I. an.I 1he corrch1i "'lp 
o 0�3) bct.,tcn scrum igG l•\'cls of ASOM and CSO�I
The prcscnccof pnnuuococul anllboJ) 1nJ lgCi I mlJ 

dlt CU clTu,IM In the (OUDC or Jhtl\C hll btcn U1«1 

attd with rapid rc1-0h11lo 110. 11( 
11D""-cr. In 1hh 1tudy there orrc•1110 bt pcnl\lcn<c 

of Ji1ta1C dt1r•tt rcrih1tn1 clcvatcJ lmmunoglobuhn 

The sccrcrcJ lgG may bt e, ldcnct <11 an ln1munolog1<1l

u,hllA• nol,l .. urt 
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1rac11on t 
bt la 

O rutlcular 1troln1 or bJcteria whkh may nol
� � to the current c•r Infection cou1fng dbchu�
� \l dcmorulr1ttd that children Jc\'dop urum �c 
It.. 1 •nuboJy to she infr.:1mg stl'llln of nontypablc 
�'":tthitu, lnfl11rnr11r fullowln11011111 media. The rrcs· 
l,fk "'lcrlcldal 1nttboJy to a uraln of non1yr1ble I/ 
11-.i nrarh1uoc(a1cd wllh 1irotcc1lon from Infection by

'Fl�kubr1traln Chlld�n who ctf'(rlcncc rc,;urrcn1 
th hlvt persisting scrum b1c1crlciJ1I antibody 10 
� 1111&1nal llrtln bu1 lack bac1trlcld1I 1n11h0Jy 10 1hc 

·cu'
1
"

1
" A scrum b1ctcrlcld1I antibody rc1ron1c then 

1�,11 ;�,: lhc new ,train followlng lnfcc1lon ln1ik1tlng
Jo...i 

rcn dC\'clo11 a JHUltellvc lmmunr rc1pon1e fol 

8 
ngoU1J1 media IJJ 

..,,h•:rnkamp (71 ob1cr\'ed chat p111lvr lmn111nlutlon 
1tp1J;

munt •«um h pro1cctl1'\' In rxrcrln1tn11I non·
11 lnfl11t11t11,olltl1meJl30111! th11 b�ctcrl•I out 

j'----;;;:::::--:-------"°Jlol,ufln, In SOM 

IJ7 

p•006 

lffllll\(OQ!n,l,,.CSOM 
p•0.6l 

er mtn,br.� proicl111 m.ay bf tht pnnc,pal 11,stu ol tht
proltchlT 1ntibod)·, 

The finding o( • higher icnun lg.\l lt\-d In ASO�I 
thin con11ol1 might bf due 10 1ht 1} 1lfflllc 1T1ponic toen 
�,-utc mfcc1w, procm "h1ch was no1 f'"Vnl ,n 1ht ton 
trol group This rrtponsc in the body "wld then� d1-
rcc1i:-I to tht rolnt of 1c111<t lnft<oon "hkh 11 t� mid.lit 
cu. The obl('OCC of ASO�I In the ((\lltrol srournrtuncd 
the rt,non for the abicn.:t ollg�I In thnr middk nn. 

A �rtkulir rolnt ol lntcret1 w•s •IIO 1ht 011i;1n of 
thcac •nllllodk• The ,crum,to,.\IES uuo of li;G u"1 
lgM or about 0.1 0� ap!'(arcJ to llll'J'>II the vit" th�l 
1nt1b0Jy JctcctcJ In 1hc mlJ,llc «r oOcn rcfl«it.l �· 
Jh'I' 1111n1fcr rro1111crum r•thrr lhan lo.1I pruJuctlon II,
10 l)J. Faden Ill 1nJ llthcn 1 1 1  HI 111agtttcd t�t tht 
anubodln Jiff u1c Into the mkhllc cu 11\l<t l"'""'CI) due 
10 1hc acute 1n01mm�1or) rc1runic 

ORI llf ' 
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\
Ho""'"'· Slot'tr et al. l!OJ reported thit the fluid 1c(llmuli1lon In the mlddlc c.1r c.1v!ty represents, at lmt inp,irt, aucrctory Immune response to Infection of the rt•spiutory mucosa r.1thcr thin a .1implc transudate. 1111 difficult 10 discern whether devoted scrum lgGWU$tCOnd1ry 10 otit1s media or other infections 1uch uJ1rcp1ococc3l 1onslllltls or rhlnoslnushiJ IMI. However,l<'Chlcd to confirm the .1bsence of these other Infectionsduring the rccruhmtnt of the p3licnts, hence our lmprcs-00!! 1h11 otltls media was lhe source of the cle\'.ltcd lgGand lgM. 
In addition, our study suggested thut 1lgG .1nd lgM Inthe middle car might be n result of diffusion 11110 the Cl\'·1tras ,1 rtsult of rc.1ponse to the 111fcc1tvc procc"i 83.!ed1111 thecutrcnt Ondlngs, we recommend mellluremcnt of

Rtftrtntts 

1 Ilda, 11 0,. rakrolloolosk •1111 lmmunolope boo, fur IKUl ltl\l 01111 "'""U lo ,hll4'ft c.,, I Pwuo 2001:160 407-413. I 01n Pl. S•mnu ry: ,..,nt dc"lopm<nts In
1k ••nciloar o( Olllb ""'1la. Aon ),I Y Acrd Sc1 1997' .o>, t st. l 6S 

l At.,pl,y TF, �.,.,,.h<ol Y Mtdunl=• of
,...,,,.. ,.ltb media: tmporuncr o( 11\t-.. ruro-• to biu:ttr1al nathc.r •DLI· ,a, AoaNY And So 1991.1)061-,9 

',�n.;,..,n.u..1.Rhc,CK ClTttoolw\t•etllrJ 11\tdu.Jo,1 CHI tnwfdlt Cir f'i1 
11 "'sl '""°" lnoc, urfuoctlon A•• N\'""11 Sc! l 9'1.llO 1.10-1 42 

I °'1•PlOt•1,mc,t,.fod,11dttn l The•)•1C11k '-"' rupontt to ,_tf"blc ri..
..,i,,i., lllfl;,,.u, 1 laf«t Oh 1919.160 "'-1004 

1 lo"J 11' Pron11b11,t1.._ kul.o111<nc1 •od... , 1todld(lo1< ltld .,.,.bollto l• 1lw
,-i...-..,"' '"•h ftlcdia Lorynpcop,l9S.-itttQ.t9J_ 

OILllt 

MES end scrum lgG pcrlodk11ly I n  p.u!enu wuh SOM,It may provide a u1eru1 lndtx 10 asJCs1 the progru1lon tochroniclty. 
This observation I.I expected to h11·e lmportuu lmplic.itlons In undcntanding the immune response of childrtn who cxpcrlc_ncc rceurrcnt episodes of 011111 mcdu.
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Socio-economic status and hearing los . h . . . s 1n c ron1c suppurative otit1s media in Nigeria

AKEE,"1 OLA \Y/ AL.B LASISI, OLA YINKA A. SUU.l�lAN• & 
OLUSHOLA A. AFOLABI• 

Dtpa�m,nr.s of Otorl!i11�0l)lllgology, Colltgt of Altdicint, Univmiry of lbod011 011d 'U11ivuri Coll, ,
Ho1p11al, lbado11, Nrgtno

ry 1 

(Accqncd Au"1st 2007) 

AbttntCI 

llo<q,wnd: Hearing loss iJ reponcd In about 50% or cues or chronic nappw.til� odus media (CSOM).Aw To rcpon the prevalence, t)'J>C ond scvuiry of hurinc Jou m CSOi\\ and ldcnllfy ritl: r1c1on Altllioc(r. A prolp«tiv c 1rudy or  hearing loss in CSOM wu undcrukcn In Unh·cniryColl,gc Ho,pual, ib1dA11, IWOrtnc� boipittls mnd two primary health ore centres, all 1n densely populotcd, 1cml-u1ban arcu In south-11u1Nt;cri1 Con1rob wcre se lecicd from 1chool children, hosp\11I worlctn' children and d\Udren whose p,renu wereYllitina the hospitAb, 111 or whom dalmed th11 thcrc hid btm no tphodc or oti1i1 media In the pu1, An onl 'llktboMAire WU 1dmlnl11ercd to all, followed by audlomtll)' and ex:am!n,uon of the tar, nou and lluo11 In •rudy children. 
RaiJrr, There were 189 CSO�I sublcets and JOO coniro!J iced bc1wccn 4 and 150 month, [mean (SO) 59,25
(4� 55), 173 girls and 116 boy,, ,\l·F 1.5:11. Tbc prcvaknce ofbcarina Ion ,n CSOM wu 891189 (47%) and wu 
<'Ondunivc In 7)/89 (82%) •nd scruorintunl (SHL) ,n 16/89 (18%). or lhe 1ubJcc11 wilh huMg Jou, 72% had 
hid ouu, media dunng lhe 1st )'<It orhrc. Ofth• 89, 61 (69%) ,..,re orJow,ocul clw, ll/37 (35%) "Vt middle 
elm and 15163 (24%) upprr clan, The dunllon orCSO,\I ran1cd Crom 4 "'«Its 10 12 run (mean (SO) 4 fll

<2.0..)I and Crom 5 10 12 yc•rs In lh01c w11h SHL [mun (SO) 9 yn (6.21)), There�· tl1nilitffl1 corrcl1rion 

bccnrccn IOCio-«onomic itorua ond bcorini: Jou (,-0.138, p•0.02) "·hilt no corrcb11on waa found v.,lh upper 
tnplnlOry Infection (rw0,054, p•0.36), 11,le or onset (,-0,0)71 p•0.62) Or frequency or llllCb (r--0.068, 
P•0.)5). 
c....ti.,.,.. Abou1 one nrui o( p•tiena wnh CSOJ\I have SHL Early dl1�oslt and m1n1a-cmcn1 or CSOM It 
1111P<ratlvc 10 improve ouicome. CSOi\l It suongly wocutcd wslh low sod0-<C"011omfc 111ru1 

lntroduclion

Conductive hearing loss is reported in about
SO% of patients with chronic suppurn1ivc
0liris media (CSOM) in the United States of
America (USA) and In 13.8-36.2% in 
developing countries. i-, The dcsrcc of
hearina loss is typically mild 10 modcnitc
•cron the 500--4000 Hz frcquency, 1'

1 There
Ire also a few reporu of scnsorincunil

�rlat rcqucs1.1 to. Dr o. A, l.AJUI, !'0 Dos 22040,
;._�cy or lbad&n, lba.dan, Nlactf.l l!mall! �, 

·-�

hearing loss (SHL) attributed 10 the passage 
of bacterial nnd host inOammotol)' media
tors from middle car cff'llsion (�Ui.E) 
1.brough the round window membrane into
cJic inner car. •·11 This paper reports the
prevalence, severity ond risk focton asso
ciated with hearing lou in CS01\\ patients
in Nigcna 

SubJcclS nnd �lcthods

This was o prospccti,•c study o f  the prc
,,.lcncc and risk facton wociotcd \\ilh 
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Socio-economic status and hearing 1 . h . . . . oss 1n c roruc suppurative Otitis media in Nigeria

AKEEM 01.A\'v'ALE LASISI, 01.AYlNKA A. SUU.L\1AN* & 
OLUSHOLA A. AFOI.ABI• 

Dtpa?mmu of Oiorhirl�oryngology, Co/leg, of J\1cdici11t, Unium,ty of lboda11 and •u,,fomity Colltgt
Hosp11al, lbada11, N1grna 

(Acttptcd Augw1 2007) 

Alutnact 
B�nd: Hearing Ion i1 rcpontd in about SO% of ea.set or ch,onlc 1uppunu1·e 011111 m<dia (CSO!.I).Aw. To rcpon the prevalence, type 1111d 1cvcril)' ofburina 101$1 In CSOM and Identify ruk r1c1on. Mnllodn A prospccllvc study ofbcarinc lou In CSO!.I w:u undtrtak.tn In Un!,-.n!ry CoU,cc HO$p1tal, lbldan, l\li>"'1<r.1 hospllllls and 1wo primary health core cenr.rc,, all in deru,ly populated, scml-wban inn In 10urh ... -..1N1at,ri1 Comrol1 we re 1eltc1ed from 1choot cluldtcn, hGspllll workers' children and children whose p1rcn11 were1iMlln1 the hospi1al1, 111 of whom claimed that thtrt had bun no cp,:sodc of ouili mcdlo In the pau. An onlqunuo1111&lrc wu administered 10 all, followed by oudlometry Ind cumlnauon of the cu, nose and throat In 1Ndydtildrtn, 
RatJa; There were 189 CSOi\\ subjects and tOO ton1n1I111ed btlWttn 4 and 150 month, (m<an (SD) 59.25 
(44J5), 173 &idJ and t 16 bo)'S, t.l:F I.S:t]. The prevalence ofhcoring Jou In CSO,\I wu 89/189 (47%) and wu 
Q)nducu,·c In 73/89 (82%) nnd 1c01orincunl (SHL) In 16.'89 (t8'6). Or the 1ub)ccis With httMI 1011, 72'4. had
lud ouu, mcd11 durini the h1 yc1.r orurc. Of the 89, 61 (69%) were oflow 1od1l elm, 1)/37 (35%) "ere middle 
du, tnd 15/63 (24%) upper ctau. The dunrlon or CSOM ran11cd from I wccb 10 12 )-c•n (mun (SD) 4 yn 
(l0-1)) and from 5 10 12 yc1n i n  those ,.,lh SHL (mc:,n (SD) 9 )'n (6 21)), Th<re "" .l&nlfiwu com:l1uon 
bct•'t-tn soeio-«onomlc SIAM 11nd hearin& lou (ra0.138, p•O,OZ) l'h.ilc no torrd11lan wu found 1>ith upper 
lttPll'llory infecllon (,.0.054, p•0.)6), •&e of onset (,...0.037, p•0.62) or (rcqucncy of anacb (,--0.068, 
p•0.)5), 
C..W.Uio,,: About one fifth or pallcnu with CSOM h11-c SHL l!.uly dJ1�ow and m.,noccment of CS01'\ LS
llllP<ntive 10 Improve ouicomc. CS0,\11, strongly 111oaa1«1 whh to1>• IOClo-cconomlc 1111us 

ln1roduc:tlon 

Conductive hearing loss is rcponcd in 11bout 
50% of paticnlS ,vitll chronic ,uppul"3livc 
01iiis media (CSOt\ I) in tllc United Srntcs of
Americ.i (USA) ond in 13.8-36.2% in 
developing counlrics.1 ' The degree of
httring loss is typically mild to moderate
•cross the 500-4000 Hz frequency.'·' There
Ire also II fc1v reporu of scnsorincural

�rlnt rtquou 10: Or o A LHlsl, ro Box 22MO,
llll"tnityo(lbadm IL -� - - N,-n• Email: 11ktt1M
l'lhoo.com

' ,.....,.,,, ·--

1 2007 The U•c�I �hool of Tropical Mrd1dnr
Dot IO,l 179/146532807X245689 

hearing loss (SHL) atlributcd to the pass:1gc

of bacterial and host inflammatory mcdi�
ton from middle car effusion (1\-lEE) 
through the round window mcmbl"3nc into 

•· 11 1n· oru th the inner car. IS paper rep c
prevalence, severity and risk factors nsso
ciatcd with hearing 10$S in CSOi\\ patients
in Nigeria.

Subjects nod ,,tc1hods 

This was a prospccri,·c ,rudy or the pre
valence and risk factors as�ociatcd Y.ith 
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292 A. 0. LA1isi et al. 

hearing loss in children ,vith recurrent 
CSOJ\1. All those ,vho hod hod one or more 
episode of otorrhoea ,vere included. The 
definition of CSOM ,vas otorrhoea/ 
perforation of 3 months or longer duration. 1 

Toe study ,vos undertaken in five health

facilities in two states: University College 
Hospit.al (a tertiary and referral cen1rc for 
otorhinoloryngology), two general hospilllls 
(lbndon and Osogbo) and two primary 
health centres (lbodan and Osogbo). All 
five centres arc in densely populated sub
urban areas in south-west Nigeria. 
Following ethical approval by the 
Institution Revie,v Board of the College of 
i\ledicinc, University of  lbadan, consent 
was obtained from the pnrencs and the 
questiOMaires were administered orally. 
Toe children then hod examination of the 
car, nose and throat and pure tone audio
metry was undertaken. This was with n 
computer audiometer (BA 20 Knmplex) in o 
,ound-proof (acoustic) booth in the otorhi
nolaryngology outpatient clinics (catibrotion 
ISO/DP 389-1983). Hearing was tested at 
the frequencies 250-8000 Hz for each cnr 
5Cpar.uel)•. 

The controls ,vere fifteen children of 
hoq,ital workers, 20 of parents visiting the 
hospiU!ls and 65 school children, oll of 
whom volunteered that they hod hod no 
'Pisode of otitis media (OM) in the post, 
Ind all of whom had audiometry. 
Information recorded in the questionnaire 
lllcluded biodota, age at first episode _or car
Suppuration, frequency of otorrhoeo 1n the 
Past 18 months, upper respiratory infection,
l>arcnts' socio-economic status and the 

I Presence of hearing loss. Based on porcn_
ts

Octupation, income and educotion, soctO·
ttonomic class was defined ns high (I and
II), rniddlc (Ill) or lo,v (IV and V), 12 

l°ABIJ! 1. A,,. "'"' a�m,1, .,, CSO,\r. 
-

A11a/ysis 

Data were entered into i\iicrosoft Excel and
onll!ysed using the SPSS program. The
prevalence, type and severity of hearing loss,
association with age at onset of Oi\l, fre
quency of recurrence, socio-economic status 
and recurrent upper respirntory infections
were determined. 

Results 

A totlll of 189 CSOi\1 subjects and I 00
controls were recruited. CSOJ\I patients 
con1prised 173 boys and 116 girls (i\l:F 
1.5: I). Ages ranged from 4 to 150 months 
(mean (SO) 59.25 (44.55)). Hearing loss 
\VOS confirmed by audiometry in 89/189
(47%) subjects and ,vos conductive in 73
(82%) and sensorineural (SHL) in 16
(18%). The duration ofCSOi\l ranged from 
•I weeks to 12 years (mean (SO) 11 yrs
(2.04)]. However, among those 11�th SHL., 
the range was 5-12 years (mean (SO) 9 yrs 
(6.21)). Hearing loss was mild in 37%,
moderate/moderately severe in I 0% and 1n 
none was it severe or profound (Table I).

Regarding subjects' socio-economic sta· 
rus, 61/89 (69%) were of low social class, 
13/37 (35%) middle class and 15/63 {24%)
high social class; 25% �f controls were_ of
low social class, 20% middle and 55% hti;h 
social class (Fig. I).

Of the 89 palicnts with hearing loss, 72
(B0.9%) hod developed Oi\1 within �e 1st 
year of life. Hearing loss was detected m 68/

133 (51 %) of those who developed CSOJ\1 
within the I st 6 months of life 11nd in 4/22
(IS%) who developed i t  after 6 months of 
age (Fia, 2).

The frequency of OM was ?-3 1n 54
(29%), 4--6 in 21 (11%) ond 7-9 1n 14 (7%) 

i\hld 
(26-15 dO) 

Modcnic 
(46-40 dB) 

1,lodcnto-tCWtt 
(61 7Sd0) 

SC\'Ctt 
(76-90 dB) 

Profound 
(<90 dB) TotJI 

100 <,3%)
-

69 (37%) 14 (7%) 6 U"> 
0 0 189 (100%) 
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1(1) 

IQ 

IO 

20 

I � 

0 

FIG I. HaMg lou and IOCiaJ clau <• no, 0 )'H).

('r11ble 2). Hearing loss ,vas seen in 54/126 

(43%) of those who had had 0-3 auacks in 
the past 18 months, 21/40 (53%) who hud 
bud 4-6 11ttacks ond 14/16 (88%) who had 
h.ad 7-9 OtUICks. 

110 

0 30 
'E 
::, 

Cl) 

o 20
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-
-
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The treatment offered included aural 
suction toileting followed by daily topical 
dressing with an anuscptic (Oavinc in spirit) 
guuzc wick and a topical nasal vasoconstric
tor. Systemic and topical antibiotic car 

-

- ,..... 
,._ 

- ,._ 

0 
- . 

31-41 

Age at onset (mlhll 

flG 2 lfnnn, !OD 111d 1p: 11 011RI or O�i (• no, 0 Jct) 

r 
91•1to 

I 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



294 A. 0. lasisi et al.

I 
TABLE 2. Frt9umCJI of ottac.l$ of otitu mcd,a i,1 89 panmu 1r1tJi Jiconni Jou.

I 
I 

! 

I 
��

l • 

No. of 11nicks 
0-3 (n=l26) 1-9 (n• 16)

Huriog lou 54 (42 .8%) 21 (52.5%) 14 (87.5%) 7 (100%) 

dressings ,vcrc added ,vhen there was no 
improvement in the otorrhoeo after 2-3 

weeks. Cessation of otorrhoca was achieved 
in 117 (62%) on topical treatment while 
the remainder received added systemic/ 
topical antibiotic Lherapy and cessation of 
otorrboea wos achieved in all of them by 4-
10 weeks. 

There was o significant correlation 
between henri ng loss ond socio-economic 
status (r=0.138, p=0.02), but no correlo
cion with upper respiratory infection 
(r=0.054, p=0.36), age of onset (r=

-0.037, p=0.62) or frequency of attack
(r=0.068, p=0.35) (Table 3).

Discussion 

The 4 7% prevalence o f  hearing loss in
CSOi\11 in this study compares with reports
of 50% from some developed countries.•.>
These figures arc higher than reports from
developing countries of prevalence rates of
hearing loss follo,vlng Oi\1l ,vilh effusion of
13.8-36.2%. 2'

4
'

5 This could be owing to the
fact that in developing counuiC5 CSOJ\ I 1s
often reported to be more common and
more cosily detected than OJ\.\ ,vith clTu
sion.1_. Fominotcly, the hearing loss was
predominantly conductive and in the major
ity was mild ,vilhout functional 1mp:iirmcnt, 

I TABU! 3. C«rdalion btnttt:11 hr.1r1111 Ion and ru• f•=.. 
g- Ace II Social No. oC No. of 

OIU<I dw 1nadc1 Hcanna people UI 
(&Toup) (lroup) (&Toup) llRTI lou howthold 

Alt II Ollkl (voup) Punon com:l11lon 1.000 -o 0-12 0.090 -0.012 -0.037 0007
Sfa (2-ullcdJ - 0 . 5 70 0.219 0868 0618 0 . 9 2 5
No .  189 18, 189 189 189 189 

SotuJ clus (an>up) Ptanon tO!fflllfan -0.0�2 1,000 0.116 0 0-16 0. 1)8' 0 229'
s,,. (2-lailtd) 0.570 - 0.1 IS 0.439 0,020 0 

No. 185 285 185 285 285 285 
No. ol 11tacb (an>up) Pt'al'IOII aim:l1!.lon 0.090 0.116 1.000 0 l-181 0069 0.105 

s,,. (2,,IJ.llcd) 0 219  0 . 11 5 0 0.346 0.1,0 
No 1119 185 189 189 189 189 

Ultll Pcanon carttlal.lOI\ -0.012 0 0,16 0.)18
1 1.000 00}4 -0.104

Sia, (2-u.ll,J) OS68 0 .4 3 9 0 0 361 oon 

No 169 285 189 289 289 289 
Bttnn, lou Ptanon C'On'tlatlon -00)7 0.138' 0069 oo,, I 000 o.�t9 

Sia, (2,taurd) 0 611 0020 0 )46 0 3 6: - 0-4110 
No. 189 21, 189 219 2!9 289 

No. oC pcopl< In hoUM:hold Panon cornlauan 0.007 0 22 91 0 105 -o 104 0 049 I 000 
sr, (2-o,lrJ) 0 92S 0 0 1 50 0.071 0 .. 11 -
No. 169 us 189 289 �89 289 

• Comlallon 1fp111kant II UK O o, lcwl (2-1ailcJJ1 ' comlt!Jon 1)pu{Jn111 II Ille O 01 lcTtl (J-Lllkd), ... ,
"111,llcantt, URTI, upp,r mrin1ory 1n<1 lnf�� ., Conuols haJ t\lJ.lomcuy 11\d are •ho wludeJ-, Ille 1001I 
cta.,, URTI and no of prop!• ,n hOUJcholJ d1u 
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hence not requiring further mnnagemcnt. In 
this study, ,vc used the 3-month cut-o!T as 
the reference for selecting OM and CSO�l, 
similar to studies in the USA, although the 
\�HO definition of CSOM is 2 \vceks aural 
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discharge associ:ned ,vith perforation.13 The access 10 appropriate health services andsequelac or CSOM, such ns fibrosis of the 
middle car, ossicular erosion, ankylosis of 
the ossicular joinlS and labyrinthitis O\ving 
to dilfusion of toxins and bacterial break
down products have been reported to cause 
deafness in these paticnlS. Eighteen per cent 
bad SHL. The potentially dclc:tcrious effects 
of moderate-to-severe conductive deafness 
:ind SHL on language ond education make 
it imperative to implement early manage
ment of CSOM. Clinical and histopntholo
gic-al evidence has linked SHL in CSOM to 

malnutrition, which commonly accompa
nies low socio-economic status, suppresses 
the immune sys1cm and places poor 
children at greater risk of disease. 7,o,zo,21 

Such children olso have diminished 

immunisation. 
Although c:iusolity cannot be inferred 

from these data, the accuracy of parents' 
recollection of the number of :ittacks of 01\.\ 
might also be a limitation. However, lhe 
findings suggest o need for more basic 
research on the social correlates of CSO�I 
and the need to identify the impact of socio
economic and nutritional status on hearing 
outcome and the course of disease. 

enu;• of toxic materials through t.he round- References 
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dysfunction and accentuated threshold 
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