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Introduct ion

Serous ot i t is  rnecl ia (SOM; is a chronic inf lamnl i ì tory disease of  the muco-
per ios tea l  l in ing  o f  the  eus tach ian  t r . rbe .  mic ld le  ear ,  and masto id  a i rce l l s  I t ] lnd
is today one of the niost leading causes of acqr-rirecl hearing loss in children,
includins acquired i r reversible hear ing loss f  l -31 Al though the precise patho-
genesis of  SOVI is unknor,vn.  the concl i t ion has provoked considerable contro-
versy.  One school  of  thought sug-uests that  the serous accumulat ion of  f lu id is the
resul t  of  an unresolved or an inaclequately t reated acute ot i t is  media [41.  A sec-
ond possible et io loey for the condi t ion has been l inkeci  to an al lergic predisposi-
t ion [51. Nei ther of  these rnechanisms, however,  is  mr.r tual ly exclusive of  the
other and both could contribute to or be caused by viral or bacterial int'ections in
which al ler-ey may be the urrder ly ing basis.

Viral or bacterial intèctions can be seconclary to poor clraina_ee of the micldle
ear secret ions.  wi th stasis and bacter ia l  prc l l i fèrat ions resul t ins in acute ot i t is
media. The a-qe distribLrtion of SOM has two peaks: the first peak occurring
between 6 and 2-l months of age and the second between 5 and 6 years of a_se.
SOM is more frequent in boys than in gir ls and occurs more frequent ly in Eski-
mos. American Indians. and Whites than in Blacks [6] .  These t indings support
the role of  genet ic f ì rctors contr ibut ing to the patho_ee nesis of  SOM.

The role of  toocl  a l lerqv in SOM has been less wel l  stucl ied.  The purpose of
th is presentat ion is to provic le evidence in f ì rvor of  the proposi t ion that there is a
causal  re lat ionship of  foocl  a l lergy in the patho-eenesis of  recurrent SOM f l  1.



Mater ia ls  and Methods

l)tt l i t ' tt l.s

, \  t o ta l  o l '  104  unsc lcc tcc l  p i l t i cn ts  w i th  r ccu r rcn t  SON,1  rang ing  in  agc  t ' n r rn  1 .5  to  9  vca rs

(n rcan  J .6 )  r vc re  cv ; . r l ua tcc l  l ì r r  t hc  p rcscncc  o f - t ì ro r l  a l l c rgv  by  n reuns  o l ' sk in  t cs t i r rg  an r l / o r

spcc i t i c  IgE  anc l  ope t t  f ì roc l  cha l l engc .

Et t t t ' r  Cr i tar iu

Tlrc pat icnts inc luclcc l  in t l r is  stut lv  r .vcrc thosc rvho prescnteci  
"v i th 

a h istory of  chronic

rn i ck l l c  ca re f fus ion  o f  g rca tc r  than  3  mon ths  in  du ra t ion  anc l /o r  r ccu r rcn t  o r  repca tcc lacu tc  o t i -

t is  media qre;r ter  than one cpisodc per nrorr th for  nrorc than 5 mrlnths.  Al l  pat ients wcre Llnse-

lcctc 'd for  food hvperscnsi t iv in, .  In ordcr to obviate possib le b i ts  of  the stLrc l l  rvhich coulc l

r csu l t  f ron r  known season i t l  v l r i a t i ons  in  d i sease  exp ress ion  o i  SOM,  pa t ien ts  werc  cn tc rcd

into the stur lv  throughor-r t  the ycar but  rverc chal lcnget . l  pr i rnar i ly  dur in-g thc sumnrcr se; . rson

( i .c .  Nlay to JLr ly)  avoi i l ing thc winter  anr l  spr ing penocls of  t in-rc when SOM is knorvn to more

l i k t - - l y ' occu r  [7 ] .

6.t ' r ' | 11.s i t t tr C ri t t t-i t t

Pa t i cn ts  w i th  the  tb l l ow ing  cond i t i ons  were  exc ludec l  f rom the  s tuc l y :  (  l )  h i s to ry  o l ' ana -

ph1 ' l ax i s  to  fbods :  (2 )genera l i zcc l scvc rc  u r t i ca r ia /ans ioedc rna :  (3 )Down 's  syndromc l  (4 )  c l c i t

pa la te ;  (5 )  b i f i d  uvu la ;  (6 )  sn roke r  pa ren ts .  (7 )severc  dev ia tec l  nasa l  sep tu rn :  (8 )  cys t i c  t ' i h ro -

s i s :  (9 )  nasa l  po lypos is :  (10 )  hyper t roph ic  adeno ids .  and  ( l l )  I gG,  IgA .  IgN I  anc l /o r  IgG2.

IgG2.  IgG3,  IgG4 subc lass  de f i c iency .

Critct' itr Uscd for Diu,qnosis rft 'SOMl.Sat'rtrtot',- Otiti.s mcrliulOtiti.s trtctl iu with EJJit.siotr

TvnrJtutr t t t r tc t r r ' :  Tympanometr ic  abnurnral i t ies wcrc rcquircd for  the diagnosis of  nr ic l -

d le e 'ur  et ' fus ion ancl  tcst ing was pcr l ì r r rnet l  us ing a Wclch-Al lyn tympanonlcter  using a sount l

t ransnr i ss ion  o f  226  F Iz  [  ] .
Audiot t tc t r r ' . 'Audiomctry was also l rsccl  tbr the cvaluat ion of  rn ic ld lc eare f fusion by tcst-

i r rg the hcar ing ut  fbur d i f f 'ercnt  f requcncics:  5(X).  l . (XX).  2.000 and 4,(XX) Hz at  the sound

in tens i t y  o f  20  dB  I  l .

Otologic Puruntctct's Mottitrtred tluring tltc Stutlt;

Tympanomctry and audiometry were nroni torcd once m()nthly c lur ing el iminat ion anci

chal lenge diet  phases.  The otologic paranreters that  were moni torcd c lur ing thc study included

thc fo l lowinu:  tynrpunornL-try as a nnjor  cr i tcr ion,  aucl iometry.  color  ancl  posi t ion of  thc tym-

panic menrbrane. ancl  a i r  f lu id/a i r  bubblc-s ls  minor cr i tcr ia.

C r i tar iu . f l t '  Diu,qt to.s is of '  Food Al largv

The cr i ter ia used for  the c l iagnosis of  fbod al lergy in th is stLrdy includecl  h istor ical ,  c l in-

ic ; . r l  and laboratory i inc l ings[8] .  Laboratory cr i ter ia inc luded posi t ive RAST (>class 2+ reac-

t ions to IgE to speci f ic  fbod al lergens) ancl  posi t ive (> 5 mm) epicutaneous test ing (pr ick test-

ing) as nrajor  cr i tcr ia:  h istory of 'ur t icar i r  and/or  prur i tus and history of  nausea, c l iarrhea,

ab tk r rn ina l  pa in  (a l ' t c r  i nqcs t ion  o f  spec i f i c  tboc ls ) .  one  to  two  ep isodcs  ( fo l l ow ins  na tu ra l

i r ) ( x l  ù l ì i r l l cngcs )  l s  i t t i no r  c r i t c r i a .  Onc  n ra - jo r  c i - i t c r i on  un t l  t uo  r t t i n r ' ' r  e r i t c r i u  wc rc  r c r [ r i r cc l

tbr  the t l iasnosis.
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Fi,q. l .  Schematic representation of experimental clesign ancl various study groups.

Stlrril Design
Of the tcl tal t l f  220 patients init ial ly screened. 104 were tbuncl ro meer cri teria for SOM.

These 104 unselected patients with SOM were screene<i fbr fbocl al lergy by means of al lergy
skin prick test ing to cow's milk, wheat. eeg white, peanut, soy, corn, orange, tomato, chicken,
apple. specif ic serum IgE antibocl ies (RAST), and .pen fb'd chal lenge.

Two groups of ntethodolo-eic controls were included in this stu6y. The f irst included 23
fbod a l lergy-negat ive sub jecrs  wi th  SOM (FA(- )  & SOM) ( f ig .  l ) .  Of  these.4 were losr  ro
fbl low-up and l9 were assignecl to two groups: ( l)  a non-interventive control group (NICG)
consist ing of l2 patients in whom no dietary manipulat ion was perfbrmeti,  and (2) an inter-
ventive control group (tCG) consist ing of 7 patients in whom cow's milk was el iminatecl.  A
second type of methodologic control was included consist ing of l2 fbo<i al lergy-posit ive
(FA(+) & soM) parienrs who were not subjeoecl to dietary restr ict ion (f is. l ) .

Food Allergen ElintinatiortlC hallenge
The fbods that were selected fbr elimination were those that were demonstratecl to be

nlost posit ive either by skin prick test ing or by in vitro specif ic IgE test ing. For chal lenge
studies' those foods (up to two) showing the highest de-eree of reactivi ty either by skin prick
testing or RAST were emplor-ed.

Bel lant i /Nsoul  i /Nsoul  i

81  FA(+ )  &  SOM
(exc lus ron  o f  cow 's  m i l k )

1 2  F A ( + )  &  S O M
(no  food  exc lus ion  ' cha l l enge ' )

Isor/ *
V

3/12  improved
9112  no  improvement

23 FA(-)  &

( n o
70 (867") improved

food  exc tus ion  cha l l enge  )

I
I

66 (94%) improved
(6%)  no  improvement

( l o s t  t o  f o l l o w - u p )  l 9  c o n t r o l s

1 2  N I C G
(no  food  exc lus ion  ' cha l l enge ' )

I
t
V

1112 improved
11112  no  improvement

7  I C G
(exc lus ion  o f
cow 's  m i l k )

1/7 improved
617 no improvement



Tublc / .  Role of f ìrod al lcrgy in SOìVI: frcquency' disrr i-
but ion o f  a l le  rg ie  s  to  ind iv idua l  f i rods in  8  I  sub jec ts  wi th  t ì rod
a l lc rsv

Foocl Pa t i cn ts .  n (:1

Cow 's  m i l k
Wheat
Egg white
Peanut
Soy
Corn
Orange
Tclmatcl
Chicken
Apple

Tuhle ?. Frecluency distr ibution of posit ive reacrions to
fbods in study populat ion according to nurnber of fbod al lergens

Posi t ive food al lergens,  n A I ler-q ic patients/toral
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3/tì I
l /8  I

1 3 . 6
8 r . 5
3 .1
t . 3

Results

Preyolence of'Food Allerg,- in Stutlt. Populutiort
Of the 104 unselected pat ients wi th SOM or i -e inal ly screened, 8l  (7BTo)

were found to meet entry criteria of tood allergy. The frequency distribution
(percentage) of allergy to a variety of common fbod antigens in the B I subjects
with fbod allergy is shown in table l. It can be seen that the highest frequencies
(> 109/c) were seen with mi lk,  wheat.  egs.  peanut.  soy ancl  corn,  and < l0To were
\cùi ì  i \ i t l i  ot 'a i t -gc.  to l l ì l to and cl i icken. Siror. t ,n in tablc I  is  thc t l is t r ibutron in t i re
study population of food antigen reactivity grouped according to the number of
foods encountered. It can be seen from table 2 that the vast majority of patients
were allergic to from two to four foods.

Serous Ot i t is  r lcdi t  and Foocl  Al lergy l 9 l



Clitt icul Rc.sltotr.st 's to Rtod,\l l t 'r,qtrr Elintitttrt iotrlCltullut,qt'

An cxclr-rs ion t l ic t  of ' the of  fencl i r rg fbocls for  a pcr iod of  16 wceks led to a

s ign i f i can t  anre l iunr t ion  o f  the i r  rn ic lc l l c  car  t l i scusc  (c f l t rs ion)  i r r  70  o f  the  8 l

pat icnts 
,1; l6q 

)  rs usscssccl  by tympunort tctrrc tcst ing.  ar"rc l iornetr ic test ins.  c l in i -

ca l  eva luu t ion  o t 'pos i t ion / rnob i l i t . v - .  co lo r  o t ' thc  t l r t rpun ic  r t t cn tbn t t tc .  anc l  mon i -

tor ing of  a i r  f lu ic l  bLrbbles ancl /or  a i r  bLrbbles in thc midcl le car ' :  i t  total  of  l l l f ì l
( l1c / r , )  c l id  no t  improve.  Seven o f  the  8 l  pa t ien ts  d iscont inued the  c l ie t ;  4  d id  no t

i rnprove. Only l lo/o of  the pat ients wi th rni t ld le ear ef ' fusion diagnosed by tym-

panornetry presented r ,v i th an air  t lu id level  or  bLrbblcs of  a i r .  bLrt  a l t t ' tost  a l rvays

mobi l i ty  was af fectecl  as assessed by pneunlat ic otoscopy.

Fol lor ,v ine a non-clouble-bl inded open foocl  chal lcnge with the súspected

potent ia l  of ' fencl ing foocl  a l lergens in 70 of  pat ierr ts who in i t ia l ly  showecl  i rn-

provenlent. a rccurrence of SOVI wiìs seen in 66 (L)4Vc,) ovcr a l6-r,veek period.

Of the ztr  pat ients showirrg no recurrence of  Soiv l .  2 c l ic l  not  have act ivat ion of

their  SOIM ancl  2 discont i r rLrecl  the toocl  chal lenge.

Eff'cct of'Dictut't '  Elinrinutiort or Muitúartttttt 'c irt Itrtotl lVortullcr,qic (FA(-))

uttt l Rtotl-Allargic (FA(+ )) Putíents v+'it l t SOM

The data were str . rc l iecl  ut i l iz ing t rvo l ines of  analysis assessing: (1) the ef-

fects of  t l - re erclusion diet  and (2) the ef fects of  the chal lenge diet  in food

al lergy-posi t ive subjects (FA(+) & SOM) comparer l  to that  observecl  in food

a l le rgy-ne-eat ive  sub jec ts  w i th  SOM (FA( - )  &  SOM).

The ef fect  of  an exclusion diet  was evalr-ratecl  by conrpar ing the nature of

change of  object ive paranìeters between the 8l  (FA(+) & SON4) exclusion diet

part ic ipants in curnpar ison to t l ' rat  seen i ì rnortg t l ie 7 toocJ nonal ler-uic (FA(-)  &

SOM) pa t ien ts  in  the  ICG in  whont  cow 's  n r i l k  was  e l im ina ted .  Of  the  7  pa t ien ts

in the ICG uroup. I  showed improvernent ancl  6 showed no i rnprovetnent.  A

h i g h l y  s i g n i f i c a n t  1 r  w a s  o b t a i n e d  ( X t  -  2 1 . 5 1 :  d . f . =  l ;  p < 0 . 0 0 1 )  i n d i c a t i n g  a

statistically strong linka_ee between thc presence or absence of t l-re food allergy

and SOM symptom improvement  c lu r ing  the  exc lus ion  c l ie t  ( f ig .  1 ) .

The eff 'ect of the challenge diet was dete rminecl by conrparing the natLtre of

symptom change between the 70 (FA(+) & SOVI) chal lenee cl iet  part ic ipants to

that louncl  i ìmons the l2 NICG fooc' l  nonal lergic (FA(-)  & SOM)suL-r jects in t l ie

NICG (f ig.  l ) .  Of the 12 NtCC pat ients,  I  showccl  improvement ancl  l l  showed

no i rnprovement in SONI.  This analysis also y ie lded a highly s igni f icant 1r
(X t=  73 .00 ;  d . f .  =  2 ;  p<0.001) ,  suugest ing  an  ussoc ia t ion  be tween the  na t l r re  o f

symptom change and participation in the challenge diet. A scparutte -group of 12

tood-al ler_eic pat ients wi th SOM (FA(+) & SON,{)  was studiecl  to evaluate the

eftèct  of  lack of  e l iminat ion of  speci f ic  foods. [n th is -sroLrp.  improvement of

SOM was observed in 3 and a persistence of  SOM was seen in 9 subjects
( p <  0 . 0 1 ) .

BcI lan t i /Nsou I  i /Nsou I i t 9 l



Discussion

;\ l thou,,h thc rOle Of l ì rot l  a l lcrgy'  in soNI has bcen sLlgscstct l  by l lcrr tstc in

l6 l ,  par t i cg la r ly  in  o t i t i s -p rgr re  ch i l t l ren  unc lc r  thc  age o t '2 '  i t s  p rec ise  inc i t lencc

is unknown. Thc rcsul ts of  thc prescnt study sl tu-{est  that  in a cohort  t l f  unsc-

lcctecl  pat icnts wi th recLrrrent soiv l .  a sharply high prevalerrcc c l f  food hypersen-

si t iv i ty was clctectecl  in gl /10.1 0gr ' ( )  o l 'pat ients.  The spectrunr Ot ' rc:-rct iv i ty t r r

speci f ic  toocis ( table l )  is  consistent r ,v i th that  reportecl  by t l t l - rer  authors tu-  l2 l

wi th the most prevalent foocls inclLrcl ing mi lk.  wheat.  eg-s,  peanut '  soy and corn'

Over 95a/c of the patients in the present stucl) 'clenitlnstratecl a pattern to multiplc

fooiJ react ions,  i .e.54. The unusLral ly high incidence of  food al lergy in Sovl

pilt ients in the prcsent stucly may be cxplainecl on the selectecl n;lture of the study

population which was clrawn frotn a group of patients highly refractory to con-

vent ional  forms of  mecl ical  ancl  surgical  therapy referrecl  to an al lergy c l in ic '  ln a

simi lar  stucly of  pat ients wi th refractory recurrent soN4. Hurst  [10]  detectet l  an

al lergic basis in al l  20 pat ients stucl iecl  on the basis of  RAST test ing ancl  skin test-

ing.  tn th is stucly,65ch hacl  nonnal  hear ing and normal iz-at ion of  tympanometry

fol lowing immunotherapy to inhalants.  ancl  soM resolved in the remaining 357o

of subjects.  In the present study,70/81 pat ie l ì ts (867o) improved tol lowing iood

el iminat ion ancl  of  70 rechal lengecl  wi th the of fencl ing tood(s),  66 (70%) had

recurrence of  SOM fol lowing provocat ion'

otit is meclia, in conclusion, rnay be seconclary to a variety of factors that

cause eust lchian tr . rbe obstruct ion.  Al lergic int lammation, because of  i ts  obstruc-

t ive ef f -ects part icular ly at  the or i f ice ancl  wi th in the eustachian tube'  probably is

the most common cl ìuse of  eustachian tube obstruct ion.  Al though such inf larn-

matio'r often is associated with recLlrrent upper respiratory inf'ection' the present

stucly inrj icates that fbod allergy mi.ly contribute significantly to a proportion of

cases. Thus. the possibi l i ty  o i  a toocl  a l ler-uy shoulc l  bc considerecl  in al l  pat ients

with recurrent SOM ancl a cli l igent search for the putative toocl allergen made for

the proper diagnost ic ancl  therapeut ic management of  these pat ients '
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