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SUMMARY: S ix  cases of  zygomycos is  that  were d iagnosed at  Hamad Medica l  Corporat ion over  an e leven-year  per iod areret rospect ive ly  rev iewed.  A l l  pat ients  had at  least  one pred ispos ing condi t ion.  Renal  t ransp lant  and d iabetes mel l i tus  were themost  common pred ispos ing condi t ions.  S i tes  o f  invo lvement  were pu lmonary in  two pat ients ,  rh inocerebra l  two,  rh ino-orb i -
ta l ,  and cutaneous in  one each.  The c l in ica l  features in  pat ients  wi th  rh inocerebra l  and rh ino-orb i ta l  invo lvement  were verysuggest ive o f  the d iagnos is ,  whi le  pat ients  wi th  pu lmonary and cutaneous invo lvement ,  the d isease was not  suspected andwas on ly  made af ter  the h is topatho logy or  cu l ture  resu l ts  were ava i lab le .  D iagnos is  was made premor tum in  a l l  pat ients .
Diagnos is  was conf i rmed by h is topatho logy in  three pat ients  and by cu l ture  in  the o ther  three.  F ive o f  the s ix  pat ients  d ied.Poor  outcome corre la ted wi th  rh inocerebra l  and pu lmonary invo lvement ,  whi le  cutaneous d isease was assoc ia ted wi th  favo-rab le  outcome.  Therapy wi th  amphoter ic in  B,  surg ica l  debr idement ,  and correct ion o f  the under ly ing pred isposíng condi t ion
offers the best chance for survival.
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ITTRODUGTTON

y g o m y c o s i s  i s  a  r e l a t i v e l y  u n c o m m o n  o p p o r t u _
n i s t i c  f u n g a l  i n f e c t i o n  c a u s e d  b y  s p e c i e s  o f  t h e
c l a s s  Z V g o m y c e t e s ;  o r d e r  M u c o r a l e s  a n d

En tomoph tho ra les  r l  t .  Zygomycos i s  i s  a  re l a t i ve l y
new te rm .  O the r  w ide l y  used  t e rms  to  re fe r  t o  zygo_
m y c o s i s  a r e  m u c o r m y c o s i s ,  a n d  p h y c o m y c o s i s  ( 1 ) .
T h e s e  f u n g i  a r e  u b i q u i t o u s  s a p r o p h y t i c  o r g a n i s m s
a n d  a r e  c o m m o n  i n h a b i t a n t s  o f  d e c a y i n g  m a t e r i a l s
( 2 ) .  T h e y  s h o w  m i n i m a l  i n t r i n s i c  p a t h o g e n i c i t y  i n
n o r m a l  p e r s o n s ,  b u t  c a n  c a u s e  f u l m i n a n t  i n f e c t i o n  i n
i m m u n o c o m p r o m i s e d  p a t i e n t s  s u c h  a s  t h o s e  w i t h
d i a b e t e s  m e l l i t u s ,  h e m a t o l o g i c  o r  o n c o l o g i c
d i s e a s e s ,  t r a n s p l a n t  r e c i p i e n t ,  r e n a l  f a i l u r e ,  b u r n s .
a n d  t h o s e  r e c e i v i n g  c o r t i c o s t e r o i d s  a n d  d e f e r o x a m i -
n e  t h e r a p y  ( 3 - 6 ) .  I n f e c t i o n  i s  a c q u i r e d  b y  i n h a l a t i o n
o f  s p o r e s  o r  d i r e c t  i n o c u l a t i o n  o f  s k i n .  I n  t h e  s u s c e p -
t i b l e  h o s t  t h e  s p o r e s  c a n  g e r m i n a t e  a n d  g i v e  r i s e  t o
t h e  h y p h a l  f o r m  w h i c h  i s  a n g i o i n v a s i v e ,  l e a d i n g  t o
t h r o m b o s i s  o f  a r t e r i e s  a n d  v e i n s ,  i n f a r c t i o n  o f  s u r -

(1 )M.D,  C .A .B .M. ,  FACP,  Consu l tan t  l n fec t i ous  D iseases  _  Hamad
Med ica l  Corpora t ion  -  P .O.  Box  3050  -  Doha-Oata r .
(2 )  M.D .  C .A .B .M. ,  Sen io r  Spec ia l i s t  I n fec t i ous  D iseases  _  Hamad
Med ica l  Corpora t ion  -  p .O .  Box  3050  -  Doha-Oata r .
(3 )  M.D ,  C .A .B .M,  Spec ia l i s t  I n fec t i ous  D iseases  -  Hamad Med ica l
Corporat ion -  P.O. Box 3050 -  Doha-Oatar.
(4 )  M.D ,  C .A .B .M,  Spec ia l i s t  I n fec t i ous  D iseases  _  Hamad Med ica l
Corporat ion -  P.O. Box 3050 -  Doha-Oatar.

round ing  t i ssue,  p roduc t ion  o f  b lack  necro t ic  debr is
and sys temic  d isseminat ion  (7 ) .  The major  c l in ica l  p re-
sentat ions are rhinocerebral ,  pulmonary,  gastrointest i -
nal ,  cutaneous, and disseminated zygomycosis (g).
Zygomycosis is associated with high mortality especial-
ly in the disseminated form (9).  Late diagnosis of  zygo-
mycosis contr ibutes to th is poor outcome (3).  In the
past,  zygomycosis was almost uni formly fatal  and was
usual ly recognized only at  autopsy. The past decade
has witnessed some improvement in outcome; th is was
attr ibuted to t imely diagnosis,  aggressive surgery in
conjunct ion wi th promising ant i fungal  therapies inclu-
d ing  l ip id  fo rmula t ions  o f  amphoter ic in  B  and immuno-
therapy-based approaches such as the use of  colony-
st imulat ing factors (10).  We herein report  our exper ien-
ce at  Hamad Medical  Corporat ion wi th s ix pat ients wi th
zygomycosis seen over the last  11 years and review
pert inent l i terature.

PATIEIUTS AIUD METHOI'S

Cases of  zygomycosis were ident i f ied f rom the medical
records,  and the infect ious diseases log book. Between
1993 and 2003, seven cases of  zygomycosis were dia-
gnosed at  Hamad Medical  Corporat ion.  The records for
one pat ient  were missing, so s ix pat ients were avai-
lable for  review. Diagnosis was based on consistent c l i -
n ical  and radiologic features and character ist ic histo-
pathologic f indings or cul ture posi t ive for  zygomy-
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cetes.  The fol lowing data were col lected: age, sex,
nat ional i ty,  under ly ing condi t ions,  associated infec-
t ions,  ant ib iot ic,  immunosuppressive agents,  or  cort i -
costeroids use symptoms, physical  f indings at  presen-
tat ion,  total  whi te blood cel l  count,  erythrocyte sedi-
mentat ion rate,  radiologic f indings, cul ture of  infected
t issue, t reatment,  compl icat ions,  and outcome.

RESUTTS

Six cases of  conf i rmed of  zygomycosis were diagno-
sed over  an  e leven year  per iod .  Ha l f  o f  the  cases  were
seen in the last  two years of  the study, suggest ing an
increase in  inc idence over  t ime.  A l l  cases  were  d ia -
gnosed premor tum,  s ince  pos tmor tem examinat ion  is
rarely performed in our hospi ta l .  Age of  pat ients ran-
ged between 20 and 53 years (mean 45 years).  The
male  to  female  ra t io  was 1 :1 .  Four  pa t ien ts  were
Oatar i  and two were  Pak is tan i .  Under ly ing  pred ispo-
s ing  cond i t ions  were  present  in  a l l  pa t ien ts .  Rena l
t ransp lan t  and d iabetes  mel l i tus  were  the  most  com-
mon and were  present  in  th ree  pa t ien ts  each.  Other
pred ispos ing  cond i t ions  were  t rauma and neut rope-
n ia  secondary  to  chemotherapy  fo r  acu te  l ympho-
b las t ic  leukemia  (ALL)  in  one pa t ien t  each.  F ive  o f  the
s ix  pa t ien ts  were  on  an t ib io t i cs  a t  the  t ime o f  d iagno-
s is  o f  zygomycos is .  One pa t ien t  w i th  ALL w i th  che-
motherapy  induced neut ropen ia  deve loped rh ino-
orb i ta l  zygomycos is  wh i le  rece iv ing  f luconazo le  fo r
cand idemia .  Concomi tan t  in fec t ion  was present  in
four pat ients.  These were gastroenter i t is ,  acute pyelo-
nephr i t i s ,  wound in fec t ion ,  and cand idemia .  S i tes  o f
invo lvement  were  pu lmonary  in  two pa t ien ts ,  rh ino-
cerebra l  two,  rh ino-orb i ta l ,  and cu taneous in  one
each. The cl in ical  features were related to the s i te of
i n v o l v e m e n t .  F e v e r  w a s  p r e s e n t  i n  a l l  p a t i e n t s .
Pat ien ts  w i th  rh ino-orb i ta l  and rh inocerebra l  mucor -
mycosis presented with blood-t inged nasal  d ischarge,
pa la ta l  u lcer ,  eye  swe l l ing ,  b lu r red  v is ion ,  d ip lop ia ,
and p tos is .  In  add i t ion  the  pa t ien ts  w i th  rh inocerebra l
mucormycos is  had a l te red  sensor ium,  c ran ia l  nerve
p a l s i e s  a n d  h e m i p l e g i a .  P a t i e n t s  w i t h  p u l m o n a r y
i n v o l v e m e n t  p r e s e n t e d  w i t h  c o u g h ,  s p u t u m  a n d
shor tness  o f  b rea th .  The pa t ien t  w i th  t rauma presen-
ted  w i th  necros is  and b lack ish  d isco lo ra t ion  o f  h is
wound.  A l l  pa t ien ts  had leukocy tos is  except  the  one
who deve loped zygomycos is  in  assoc ia t ion  w i th  neu-
t ropen ia .  The mean wh i te  b lood ce l l  count  in  these
f ive  pa t ien ts  was 19 ,760/mm3 ( range 12 ,700/mm3 to
34,400/mm3) .  Rad io log ic  s tud ies  were  he lp fu l  in  sus-
p e c t i n g  t h e  d i a g n o s i s  a n d  w e r e  a b n o r m a l  i n  a l l
pa t ien ts  w i th  rh ino-orb i ta l ,  rh inocerebra l ,  and pu lmo-
nary  mucormycos is .  Magnet ic  resonance imag ing
and computed tomograph ic  scans  revea led  opac i f i ca-
t ion  o f  the  invo lved s inuses  in  pa t ien ts  w i th  rh ino-

orb i ta l  and rh inocerebra l  mucormycos is ,  in  add i t ion
to  nar rowing  o f  the  in te rna l  caro t id  a r te ry  in  the
pat ien t  w i th  rh inocerebra l  mucormycos is .  In  pa t ien ts
wi th  pu lmonary  invo lvement  ches t  rad iographs  and
CT scans  showed lung conso l ida t ion  in  one pa t ien t
and cav i ty  in  the  o ther .  D iagnos is  was made based on
suggest ive  rad io log ic  f ind ing  w i th  h is to log ic  conf i r -
mat ion  showing broad branch ing  in  perpend icu la r
non-septa te  funga l  hyphae in  th ree  pa t ien ts .  In  the
other  th ree  pa t ien ts ,  d iagnos is  was made on the  bas is
o f  suggest ive  c l in ica l  and rad io log ic  p ic tu re ,  and pos i -
t ive cul ture growing zygomycetes.  Rhizopus was the
genus iso la ted  in  these th ree  pa t ien ts .  Amphoter ic in
B t rea tment  was admin is te red  to  f i ve  pa t ien ts .  The
durat ion of  t reatment ranged from one day to 40
days. The outcome in our pat ients was poor.  Five of
the s ix pat ients expired. Al l  pat ients wi th pulmonary,
rh ino-orb i ta l ,  and rh inocerebra l  mucormycos is  d ied .
Survival  was achieved only in the pat ient  wi th post
t raumat ic  cu taneous mucormycos is .  Th is  pa t ien t  was
t rea ted  w i th  repeated  wound debr idement  and a  to ta l
o f  2 .5  gm o f  amphoter ic in  B .  One pa t ien t  w i th  rh ino-
o r b i t a l  m u c o r m y c o s i s  i m p r o v e d  a f t e r  r e c e i v i n g
amphoter ic in B but expired later on due to ALL refrac-
tory to t reatment.

DrsGUSSrcil

Zygomycosis is a rare,  and frequent ly fatal  opportu-
n is t i c  funga l  in fec t ion  tha t  compl ica tes  the  c l in íca l
course  o f  suscept ib le  pa t ien ts ,  inc lud ing  pa t ien ts  w i th
d iabetes  mel l i tus ,  hemato log ic  o r  onco log ic  d iseases ,
t ransp lan t  rec ip ien ts ,  t rauma and burns  pa t ien ts ,  and
those undergo ing  de feroxamine therap ies  (1 ,  3 -6) .  In
th is  s tudy  we repor t  our  exper ience a t  Hamad Med ica l
Corporat ion wi th s ix pat ients wi th zygomycosis seen
over  11  years .  S ix  cases  o f  zygomycos is  were  d iagno-
sed between 1993 and 2003. No case of  zygomycosis
has  been d iagnosed a t  our  ins t i tu t ion  s ince  i t  was
opened in  1982 t i l l  1992.  A l l  our  cases  were  d iagnosed
premor tum.  Because the  l i te ra tu re  ind ica tes  tha t  most
cases of  zygomycosis are diagnosed af ter  death (7l ' ,

and  s ince  pos tmor tem examinat ion  is  no t  done rou t i -
ne ly  a t  our  ins t i tu t ion ,  i t  i s  l i ke ly  tha t  many cases  o f
zygomycos is  a re  missed,  and th is  may account  fo r  the
very  smal l  number  o f  cases  tha t  were  d iagnosed a t
our  ins t i tu t ion .  A l l  our  pa t ien ts  had pred ispos ing
c o n d i t i o n s  f o r  z y g o m y c o s i s .  l m m u n o s u p p r e s s i o n
re la ted  to  rena l  t ransp lan ta t ion  and d iabetes  mel l i tus
were  the  most  common pred ispos ing  cond i t ions .
Other  p red ispos ing  cond i t ions  were  t rauma,  ALL and
neut ropen ia .  S tero ids  were  used in  four  pa t ien ts .  F ive
pat ien ts  were  on  an t ib io t i cs ,  and four  were  hav ing
concurrent infect ion at  the t ime they developed zygo-
mycosis.  Al l  these factors may have contr ibuted to
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pred ispos i t ion  fo r  zygomycos is .  The f ind ing  tha t  no
case of  zygomycosis has been diagnosed before 19g3
and tha t  ha l f  o f  the  cases  were  d iagnosed in  the  las t
two years of  the study suggests a recent increase in
d isease inc idence.  A  s imi la r  inc rease in  inc idence o f
zygomycosis has been observed by others (11, 12).
Possible contr ibut ing factors for  the increase in the
number  o f  cases  observed a t  our  ins t i tu t ion  inc lude
increased awareness, and increase in the number of
pat ients at  r isk part icular ly t ransplant recipients espe_
cial ly renal  t ransplant pat ients which increased from
110 pat ients in 1990 to 260 pat ients in 2003, and more
aggress ive  chemotherapy  in  pa t ien ts  w i th  ma l ignant
d isease.  Rh inocerebra l  and pu lmonary  zygomycos is
w e r e  t h e  m o s t  c o m m o n  f o r m s  o f  t h e  d i s e a s e .
Predisposing factors in pat ients wi th rhinocerebral
zygomycosis were renal  t ransplant contrary to that
reported by others where poor ly control led diabetes
mel l i tus  was the  pred ispos ing  fac to r  in  two th i rds  in
pat ients (2,9 ' ) .  For the pat ients wi th pulmonary disea_
se the predisposing factors were diabet ic ketoacidosis
and rena l  t ransp lan t .  A l though pu lmonary  zygomyco_
sis was reported in pat ients wi th diabetes mel l i tus
and renal  t ransplant recipients,  most cases have been
reported in associat ion wi th neutropenia in pat ients
w i t h  h e m a t o l o g i c  m a l i g n a n c i e s  o r  b o n e  m a r r o w
t ransp lan ta t ion  (3 ,  g ,  13) .  The c l in ica l  fea tures  o f  rh i_
nocerebral  and rhino-orbi ta l  zygomycosis were nasal
congest ion ,  dark  b lood- t inged rh inor rhea,  fac ia l  o r
per io rb i ta l  swe l l ing ,  b lu r red  v is ion ,  d ip lop ia ,  and p to_
sis.  Spread to central  nervous system lead to mental
de ter io ra t ion  and cont ra la te ra l  hemip leg ia .  A l though
these features are not pathognomonic for  zygomyco_
s is ,  and can be  mimicked by  asperg i l los is ,  however
the i r  p resence shou ld  suggest  the  d iagnos is  and s t i_
mulate fur ther tests to conf i rm or exclude the diagno_
sis.  Disease progression in pat ients wi th rhinocere-
bral  zygomycosis was rapid resul t ing into death
within few days. The cl in ical  features of  pulmonary
zygomycosis in our pat ients were non-speci f ic  and
d id  no t  po in t  to  the  d iagnos is .  They  coutd  be  seen in
o ther  pu lmonary  in fec t ions .  The d iagnos is  was on ly
made af ter  b iopsy resul ts were avai lable.  Disease pro_
gression in pat ients wi th pulmonary zygomycosis
was slow, wi th t ime from f i rst  symptoms to death up
to three months.  The sixth pat ient  wi th cutaneous
zygomycos is  had wound in  h is  th igh  wh ich  was
contaminated  w i th  so i l  a t  the  t ime o f  t rauma.  poss ib le
contr ibut ing factors to the occurrence of  zygomycosis
in  th is  pa t ien t  inc lude presence o f  t raumat ized  and
devi ta l ized t issue, bacter ia l  infect ion and use broad
spectrum ant ib iot ícs.

Zygomycosis is diagnosed histological ly when broad,
i r regular ly shaped, non-septate hyphae with r ight
angle branching are demonstrated in t issues or by
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recovery of  zygomycosis in cul ture of  specimens
obta ined f rom the  s i te  o f  p resumed invo lvement  (11) .
The d iagnos is  was conf i rmed in  our  pa t ien ts  by  h is to -
log ic  demonst ra t ion  o f  the  typ ica l  funga l  hyphae in
th ree  pa t ien ts ,  and by  cu l tu re  in  the  o ther  th ree .
Human in fec t ion  w i th  Zygomycos is  i s  most  common-
ly caused by species of Rhizopus, Absidia, and
Rhizomucor  (14 ] l . l t  i s  in te res t ing  tha t  a l l  our  pa t ien ts
i n  w h o m  c u l t u r e  w a s  d o n e  y i e l d e d  g r o w t h  o f
Rhizopus. Whether th is indicates that the most preva-
len t  spec ies  o f  zygomycetes  in  our  communi ty  i s
Rhizopus or not need further studies.

Therapy of  zygomycosis includes correct ion of  the
under ly ing  pred ispos ing  cond i t ion  whenever  pos-
s ib le ,  an t i funga l  agents  and surg ica l  debr idement  (9 ) .
Amphoter ic in  B  is  the  drug  o f  cho ice  fo r  the  t rea tment
o f  zygomycos is  (15) .  Dura t ion  o f  t rea tment  i s  no t  we l l
de f ined bu t  p ro longed t rea tment  un t i l  reso lu t ion  o f
man i fes ta t ions  seems prudent  (9 ) .  L ip id  fo rmula t ions
of  amphoter ic in  B  seems appropr ia te  a l te rna t ive  to
convent iona l  amphoter ic in  B  in  pa t ien ts  who are  in to -
lerant to or develop renal  toxic i ty related to amphote-
r i c in  B  (16 ,  17) .  Tobon e t  a l .  (18)  recent ly  repor ted  the
successful  t reatment of  invasive Zygomycosis wi th
posaconazo le  in  a  hear t -k idney  t ransp lan t  rec ip ien t
who fai led to respond to amphoter ic in B (deoxycho-
late).  ln th is ser ies amphoter ic in B treatment was
administered to f ive pat ients wi th a durat ion ranging
from one day to 40 days. Debr idement was done only
in  the  pa t ien t  w i th  cu taneous mucormycos is .  In  the
four pat ients wi th rhinocerebral  and pulmonary zygo-
mycosis debr idement was not at tempted because the
diagnosis was made when the pat ients were in very
advanced stage and short ly before death.  The pat ient
wi th rhino-orbi ta l  zygomycosis improved with the use
of  amphoter ic in  B  and granu locy te  co lony-s t imu la t ing
factor to reverse his neutropenia wi thout the need for
debr idement .

The outcome in pat ients wi th zygomycosis has been
t rad i t iona l l y  cons idered to  be  poor  w i th  more  than
50% mortal i ty,  however more recent l i terature sug-
gests improved prognosis wi th 80% survival  (9) .  The
improved survival  can be at t r ibuted to ear ly diagnosis
leading to prompt inst i tut ion of  medical  therapy and
aggressive surgical  debr idement of  devi ta l ized t is-
sues (9,  11,  19 ) .  Factors that  may af fect  outcome
include host factors such the degree of  immunosup-
pression, the abi l i ty  to reverse the immunosuppres-
sion, and the si te of  involvement (20).  Several  studies
have demonstrated that pat ients wi th cancer associa-
ted zygomycosis,  d isseminated disease are associa-
ted with poor outcome, whi le pat ients wi th non-can-
cer related zygomycosis and pat ients wi th local ized
disease have better prognosis (3,  11 ,  14i t . In th is seríes
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f i ve  o f  the  s ix  pa t ien ts  d ied .  A l l  the  pa t ien ts  w i th  rh i -
nocerebra l  and pu lmonary  zygomycos is  d ied ,  wh i le
the  pa t ien t  w i th  cu taneous d isease surv ived.  Poss ib le
contr ibut ing factors to survival  in the pat ient  wi th
cu taneous zygomycos is  inc lude lack  o f  immunosup-
press ion ,  ear ly  d iagnos is ,  repeated  debr idement  and
pro longed an t i funga l  therapy .  The pa t ien t  w i th  rh ino-
orb i ta l  zygomycos is  responded to  an t i funga l  therapy
with resolut ion of  the manifestat ions of  zygomycosis;
however he later on died due refractory cancer.

In  conc lus ion ,  zygomycos is  remains  a  very  ra re  d isea-
se  in  Oatar ;  however  inc idence may be  is  inc reas ing .
The ac tua l  number  o f  cases  may be  more ,  because
postmor tem examinat ion  is  ra re ly  done a t  our  ins t i tu -
t ion .  Rh inocerebra l  and pu lmonary  invo lvement  a re
the  most  common fo rms o f  the  d isease.  Because a l l
pat ients had a predisposing condi t ion for  zygomyco-
s is ,  the  d isease shou ld  be  suspec ted  in  any  pa t ien t
w i th  compat ib le  c l in ica l  p ic tu re  in  the  presence o f  a
pred ispos ing  cond i t ion .  Therapy  requ i res  cor rec t ion
of  the  under ly ing  pred ispos ing  cond i t ion ,  an t i funga l
a g e n t s  a n d  s u r g i c a l  d e b r i d e m e n t .  T h e  o u t c o m e
r e m a i n s  d i s m a l  w i t h  r h i n o c e r e b r a l  a n d  p u l m o n a r y
d isease hav ing  bad prognos is .
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Exclusive breastfeeding from bir th to four months reduces the r isk of  asthma dur ing the f i rst

, ,,FJ yr"lT:_ojJife, accord.ing to a study in the October 2oo4 Journal of Anergy & Clinical lmmunolojv tiACù.I  ne JAcl  is  the peer-reviewed scient i f ic  journal  of  the American Academy oÍ  Al lergy,  Asthma & tmrirunology
( A A A A I ) .  

' '  - '  .  " ' - ' v  f  '  " - ' t

Fg"t .Kul l ,  RN, and col leagues from the Department of  Occupat ional  and Environmental  Heal th in $tockholm.
Ywedgn, evaluated the relationship between breastfeeding and asthma in 4,089 newborns. Data was colle;ted
rrom the parents on symptoms related to wheezing and other al lergic diseases in their  chi ld at  one, two and

, l1lt1o^1tns 
olage. Data on breastfeeding was collected after 1 yeaiof age. Exclusive breastfeeding was defi-

led as the per iod when the infants were given only breast mi lk,  and no cow's mi lk or sol id foodJhad beàn'  Inîroouced.

t -  - - -  J -Researchers found:
Four year olds who had been exclusively breast- fed for the f i rst  four months showed a lower r isk of  asth-

ma.

,  9.1.% of chi ldren exclusively breast- fed for less than 4 months had asthma, compared to 6.4%among chi l -
dren breast-fed 4 months or more.

9.on*inued partial breastfeeding after exclusive breastfeeding also had a protective effect.
lhe protect ive ef fects of  breastfeeding were greatest  among chi ldren whose parent(s)  d id not have asthma

., ,  or  a l lergies.  
-  -  - - - ' . ' : ' "

Tlre res.earchers had previously showed the same resul ts in chi ldren at2years of  age. This study expands on
those f indings, showing that a more prolonged per iod of  breastfeeding not only reduces the r isk of  u*tÀma
during the f i rst  four years of  l i fe,  but  i t  a lso appears to reduce the sever i ty of  the disease as wel l .

l l :- lî111 l:,]! ' t" largest professional medical specialty organization in the United States representing allergists, asthmaspecjali:ts' cl inical immunologists, all ied health professionals and others with a special interest in thelesertrn ànOìr*ut-
T:"lt of allergic disease. Established in 1943, the AAAAI has nearly 6,000 members in the United, States, CanaJà i"A eb
::L-,:.,:::llr]îl:]h" AAAAI serves as an advocate to the public by providing educationat information througf, itr Wàn-siió

1 l3 ] : i . : .T : 'o r the to | I - f reephys ic ianre fer ra |and in fo rmat ion | ineat1(800)822-2762 '
Ì?jlgl ' : l !9,JE, This studv was published in the peer-reviewed, scientif ic journal of the American Academy of Alergy,Asthma & lmmunology. but does not necessarily reflect the policies or the opinions of the Academy. 1e stuOí *if f uppàríi' l  th| October 2004 JACI, but is currently available on the JACI Web site. To receive a copy of the study, please;";l;"ffh"
Gardner{jgardner@aaaai.org}at (41 41272-6071. For more information and access to the archive of paéi JACI news;;ì;;;;;;
visit the Media Center of the AAAAI Web site, www.aaaai.org.
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