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SUMMARY
Background:  Eos inophi l  in f lammat ion is  present  in  nasal  and bronchia l  mucosa and a c lear  l ink  between upper  and lower

a i rways ex is ts .  Our  a im was to  eva luate whether  nasal  in f lammat ion cor re la tes wi th  lung funct ion in  pat ients  wi th  perennia l

a l lerg ic  rh in i t is  assoc ia ted wi th  asthma.
Methods:  E ighty  perennia l  a l le rg ic  rh in i t ics  wi th  mi ld  asthma,  aged f rom 18 to  46 years ,  were enro l led.  Nasal  scrap ing and

spi rometry  were per formed in  a l l  sub jects .
Resul ts :  A c lose re la t ionsh ip  between the nasal  eos inophi l  number  and the percentage of  pred ic ted FEVI  was demonst ra-

ted ( r=  -0 .76;  p<0.0001) .
Conc lus ions Nasal  cy to logy may be cons idered a non- invas ive too l  to  assess a i rway in f lammat ion in  mi ld  asthmat ics  wi th

assoc ia ted a l lerg ic  rh in i t is .
Key-words:  Perennia l  a l le rg ic  rh in i t is  -  Mi ld  asthma -  Nasal  eos inophi ls  -  FEV, ' .
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l l e rg ic  rh in i t i s  and as thma f requent ly  coex is t  in
the  same pat ien t  and a  c l in ica l  re la t ionsh ip
between a l le rg ic  rh in i t i s  and as thma has  been

de f i ned  f o r  a  l ong  t ime  (1 ) .  Thus ,  an  i nc reas ing  body

of  ev idence suggests  the ex is tence of  a  c lear  l ink  bet -

ween  uppe r  and  l ower  a i rways  (2 ,31 .

Epidemio log ica l  data  suppor t  the connect ion between

al lerg ic  rh in i t is  and asthma.  We prev ious ly  repor ted

that 77o/o of conscripts with al lergic rhinit is suffered

f rom asthma (4) .  Anatomica l  connect ions between

al lerg ic  rh in i t is  and asthma are wide ly  repor ted (5) .The

immunopa tho log i ca l  f ea tu res  o f  a l l e rg i c  r h i n i t i s  and

as thma  a re  subs tan t i a l l y  s im i l a r :  t he re  i s  an  i n f l amma-

tory  in f i l t ra t ion,  inc lud ing Th2 ce l ls ,  mast  ce l ls ,  and eos i -

noph i l s  ( 6 ) .  Med ia to r s ,  such  as  h i s tam ine  and  l euko -

: . ienes,  are demonst ra ted both a t  nasa l  and bronchia l

: .e  in  rh in i t ics  and asthmat ics  (7) .  The cytok ine pat -

13-^  s  typ ica l ly  character ized by a  Th2 po lar izat ion in

bo tn  :  so rde rs  (8 ) .

Ho r "e , .  e '  - r po r l an t l y ,  vascu la r  t i s sue  and  smoo th

m u s c i e  r î a ' a c t e r i z e  t h e  f i n a l  r e s p o n s e ,  i . e .  n a s a l
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congest ion and bronchospasm, respect ively.  For th is

reason ant ih istamines and ant i leukotr ienes can be

used in both diseases, al though with di f ferent ef f icacy.

Nevertheless,  control  d isease drugs, i .e.  topical  cort i -

costeroids,  are highly useful  in both diseases (9,  10).

As thma is  de f ined pa tho log ica l l y  as  a  chron ic  in f lam-

mat ion  o f  the  lower  a i rways  (10) ,  bu t  a lso  a l le rg ic  rh i -

n i ts  i s  charac ter ised  by  an  in f lammatory  in f i l t ra t ion  o f

the  upper  a i rways  (11) .  The concept  o f  "one-a i rway

one d isease"  i s  now wide ly  accepted  (2 ,3 ) . .

However ,  when eva lua t ing  bronch ia l  in f lammat ion ,

bronchoscopy cannot  be  recommended as  rou t ine

examinat ion  and induced sputum has  been proposed

for  th is  a im.  On the  o ther  hand,  nasa l  cy to logy  is  a

techn ique tha t  a l lows some advantages :easy  to  be
per fo rmed,  economic ,  non- invas ive ,  and repeatab le

many t imes in  the  same pat ien t .

The a im o f  our  s tudy  was to  inves t iga te  whether  a

re la t ionsh ip  can be  demonst ra ted  be tween nasa l

i n f l a m m a t i o n  a n d  l u n g  f u n c t i o n  i n  a l l e r g i c  r h i n i t i c s

wi th  concomi tan t  as thma.

MATERTALS AND METHODS

I  Subjects:  Fi f ty- two women and twenty-height men

were  enro l led .  The i r  age ranged f rom 18 to  46  years
(mean 33.4  y rs ) .  A l l  pa t ien ts  su f fe red  f rom rh in i t i s  and

Europeon Annols of  Al lergy ond C ^ :o - . r ,no logy  -  vo lume 3ó  -  n '  10  -  2004 3ó3

I



were sensi t ized to house dust mite,  cat ,  or  dog al ler-
gens .The d iagnos is  o f  perenn ia l  a l le rg ic  rh in i t i s  was
made on the basis of  the concordance between histo-
ry and posi t ive skin pr ick test  for  perennial  a l lergens
as descr ibed elsewhere (4).  Pat ients were included in
the study also on the basis of  a c l in ical  h istory of  asth-
ma and an histor ical  reversibi l i ty  of  a i rway obstruc-
t ion of  at  least  12o/o of  FEVI f rom basel ine.
Subjects wi th al lergy to pol lens,  acute upper respira-
tory infect ion and use of  ant ib iot ics,  intranasal  or  oral
cort icosteroids,  ant i leukotr ienes, and ant ih istamines
within the previous 4 weeks were excluded. No sub-
ject  received long-act ing B2-agonists dur ing the pre-
vious month.  None of  the pat ients was an ex or a cur-
rent smoker.
The study was approved by the Inst i tut ional  Review
Board and an informedconsent was obtained from al l
pat ients.

I Nasal cytology: Nasal specimens for cytology were
obtained by scraping the head of  the infer ior  turbinate
with a cot ton swab, as descr ibed in previous report
(12) .  Br ie f l y ,  a f te r  the  nasa l  sc rap ing ,  the  co t ton  t ip  o f
the  swab was immersed in  a  p las t i c  t ray  w i th  phos-
phate-bu f fe red  sa l ine  (PBSr  and t rans fer red  to  a  10  mL
po lypropy lene tube.  The recovered f lu ids  were  cent r i -
fuged a t220 g  fo r  10  minu tes ,  and each pe l le t  was  re -
suspended in  PBS (2  mL) .  Ce l l  suspens ions  were  f i l te -
red to reduce the quant i ty of  mucus, and cytospin
sl ides were prepared by using standard techníques.
Smears were stained with Di f f  Ouik stain and were
ana lysed by  op t ic  mic roscope (O lympus U-SPT,
Olympus l ta ly ,  Rome) .  Eos inoph i l  numbers  were
expressed as a mean of  10 opt ical  f ie lds at  100x
magn i f i ca t ion .  Samples  were  examined in  a  b l inded
fashion by the same observer (VR).

I Sensitizations: They were assessed by skin prick test,
as stated by the ltalian Society of Allergy and Clinical
lmmunology (13).  The al lergen panel  consists of :  mites
lDermatophagoides farinae and pteronyssinusl, cat,
dog, grass mix, Compositae mix, Parietaria Officinalis,
birch, hazel tree, olive tree, Alternaria Tenuis,
Cladosporium, Aspergilli mix (D (DHS-Bayer Group,
Mi lan,  l ta ly) .

I Lung function: Spirometry and flow-volume curves
were obtained by using a computer-assisted spirometer
(COSMED, Eurasem, l ta ly) ,  wi th optoelectronic whir l
flow meter. Spirometry was performed as stated by
European Respiratory Society (14),  using the European
Community for Steel and Coal reference equations.

I Statistical analysis. The Pearson correlation coeffi-
c ient  was used to correlate data.  P values <0.05 were
considered stat ist ical ly s igni f icant.

RESULTS

Al l  pa t ien ts  had perenn ia l  a l le rg ic  rh in i t i s .  A l l  sub jec ts
were sensi t ised to house dust mite,  15 and 8 of  them
also to cat  and dog al lergen, respect ively.  On the
basis of  symptoms and FEVI measurements 44 sub-
jects were c lassi f ied as intermit tent  and 36 as mi ld
persistent asthmat ics,  according to internat ional  gui-
d e l i n e s  ( 1 0 ) .

Mean (+ SD) percentage of  predicted FEVI was 80.8 *

9 .6 .  The mean o f  nasa l  eos inoph i l  count  was 7 .6  +  4 .6 .
There was a s igni f icant correlat ion between nasal
eosinophi ls and the percentage of  predicted FEVI
(f igure 1,  r= -0.76, p<0.001).

DTSGUSSTOil

Al le rg ic  rh in i t i s  i s  sus ta ined by  an  in f lammatory  res-
p o n s e  a n d  e o s i n o p h i l  p r e s e n c e  o n  n a s a l  s m e a r  c a n  b e
c o n s i d e r e d  s u g g e s t i v e  f o r  a n  a l l e r g i c  r e a c t i o n  ( 6 ,  1 2 ' ,
W e  p r e v i o u s l y  r e p o ( e d  a  s i g n i f  6 t ^ :  c :  " 2  a : : ^  c : : -
w e e n  n a s a ;  S ' r - D l 3 - s  a ^ l  ^ 3 s 3  3 : s  ̂ : : -  s  a : 3 3 s : -
l  n a  a n c  a f t e r  a  e ' e 3 .  : r a  e -  c :  ' 5  .

O n  t h e  o t h e r  h a n d ,  b r o n c h i a l  e o s i n o p h i l s  a r e  a l s o
p r e s e n t  i n  a s t h m a  ( 1 6 )  a n d  c o r r e l a t e  w i t h  a s t h m a
s e v e r i t y  ( 1 7 ) .

Data  compar ing  nasa l  and bronch ia l  in f lammat ion  are
progressively increasing. Chanez et  a l .  (18) demons-
t ra ted  a  h igher  number  o f  eos inoph i ls  in  b ronch i  than
in nose in untreated asthmat ics wi th perennial  rh in i -
t is ,  but  in both cases eosinophi ls were act ivated.
Crimi et  a l .  reported no di f ference in bronchial  eosi-
noph i l  number  in  as thma and rh in i t i s ,  a t  base l ine  and
af te r  b ronch ia l  a l le rgen cha l lenge (19) .  There fore ,
bronch ia l  eos inoph i ls  a re  no t  un ique and charac ter is -
t ic  of  asthma, and a c lear l ink exists between upper
and lower airways.

Our f indings show an inverse relat ionship between
eos inoph i l  number  and FEVI  va lues ,  suggest ing  a
poss ib le  ro le  o f  nasa l  in f lammat ion  on  bronch ia l  a i r -
ways, reinforcing the concept of  "one airway-one
disease" (3).  To the best of  our knowledge, th is is the
f i rst  study showing a s igni f icant correlat ion between
nasa l  in f lammat ion  and lung func t ion .  Others  have
reported bronchial  b iopsy data f rom rhiní t ic  subjects
(19) or di f ferences between upper and lower airway
i n f l a m m a t i o n  ( 1 8 ) .

However, we are aware that a correlation between
nasa l  in f lammat ion  and pu lmonary  func t ion  does  no t
necessary mean that nasal  inf lammation is respon-
sible of  bronchial  asthma. l t  would be of  great interest
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F i g u r e  1 :  -  p e ' e ^ n  a  a , r e r g r c  r h i n i t i c s  w i t h  c o n c o m i t a n t
a s t h m a ,  t h e r e  , s  a  s i g n i f i c a n t  i n v e r s e  r e l a t i o n s h i p  b e t w e e n
p e r c e n t a g e  o f  p r e d i c t e d  F E V l  a n d  n a s a l  e o s i n o p h i l  n u m b e r
( r = - 0 . 7 6 ,  p < 0 . 0 0 0 ' l ) .

performing a s imi lar  study on asthmat ic non-suffe-
r ing f rom rhini t is ,  but  extremely di f f icul t  due to the
l im i ted  number  o f  pa t ien ts .  Aga in ,  i t  wou ld  be  o f  g rea t
interest  t reat ing these pat ients wi th nasal  inhaled cor-
t icosteroids wi thout t reat ing concomitant asthma, but
i t  appears  e th ica l l y  unacceptab le .  Never the less ,  our
da ta  s t rong ly  suggest  tha t  eva lua t ing  nasa l  in f lamma-
t ion  may be  an  impor tan t  non- invas ive  too l  in rou t ine
examinat ion of  asthmat ic subjects wi th concomitant
referred rhini t is .

In  conc lus ion ,  we have demonst ra ted  a  cor re la t ion
between nasa l  in f lammat ion  and lung func t ion ,  sug-
gest ing that nasal  cytology might represent a com-
mon method to  eva lua te  a i rway  in f lammat ion  in  as th -
mat ic  sub jec ts  w i th  a l le rg ic  rh in i t i s .
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