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Measurement of nasal mucocil iarv clearance
J
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suMMARy The sacchar in test  rvas carr iecl  out  in a ranckrrnly sclcctccl  surnplc ol '  sc l toolchi lc l re n
(142 boys  and 1-53  g i r l s ,  age ransc  I  l -14  ycars )  to  c lc tc r rn inc  thc  v i r r iab i l i t y  u r tc l  rcproc luc ib i l i t y  o l '
the test  and to r ìssess whether i t  ccluld be uscd i ìs i ì  screcning test  f r l r  nusul  rnucoci l iary c lcunrncc.
Nasa l  mucoc i l ia ry  c leurance t in res  wcrc  ana lyscc l  accorc l ing  to  c l i r r i cu l  h is to ry  (as th rna .  rh in i t i s ,
as th rna  w i th  rh in i t i s ,  anc l  acu te  up l )c r  rcsp i ra to ry  tn rc t  i r r l ' ec t io r rs ) .  labora tory  f inc l ings  (pos i t i vc
sk in  tes t  responses  and l - r ronch ia l  hypcr - rcac t iv i t y  asscsscc l  l rv  n re t lu rcho l inc  cha l l cngc) . : rnc l
parental  smoking. Nasal  rnucoci l iury c lcaruncc t inrcs shr l rvccl  l  r ìurrow cocl ' l ' ic icnt  of  re pcat ib i l i ty
(s ix  minu tcs)  in  50  sub jcc ts  and thcre  was suh: ; tun l ia l  l ì s r ( ì r - r ' r re r '1  l . c lwccn t l t c  two tcs ts .  Nas l t l
mucoc i l ia ry  c learance t imes wer t :  less  than 40  nr inu tcs  in  a l l  thc  c i r i ld rcn .  Nor rna l  ch ik l rcn  l tac l
nasa l  mucoc i l ia ry  c learance t imes o f  l css  than 24  ln i r ru tcs  wh i lc  s ign i l ' i c i rn t l y  in rpa i rcc l  nasa l
mucoci l iary c learance was dctected in thosc wi th l tosi t ivc skirr  rcuct ions ancl  a posi t ivc rcsponsc to
methachol ine chal lenge. We werc unable to show that passivc srnoking had uny consistcr t t  c l ' l 'cct
on nasal  mucoci l iary c learance.

We suggest that  a t ime response between 30'-60 nr inutcs shoulc l  bc checkcd again at  lcust  two
weeks later,  and that chi ldren in whom rcpcatcd sacchar in tcsts show a nusul  nrucoci l iary
clearancc of  greater than 30 minutes shoulc l  havc c i l iary bcat f ' rcclucncy cst inratecl .
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Mucocil iary clearance is a key defence mechanisnr in
human upper  and lower  a i rways,  and i ts  impai r -
ment ,  both  acqui red l  and genet ica l ly  determined. r  l

predisposes to chronic infect ion of the nose, para-
nasal  s inuses,  and resp i ra tory  t ree.  The age of  onset
of  c l in ica l  symptoms is  usual ly  ear ly  but  d iagnos is  is
often late, because symptoms are not specif ic (for
example,  cough and sputum) and techniques for
measurement  o f  mucoc i l ia ry  c learance i r re  t i rnc
consuming and too expens ive for  rout ine screening.
There is, however, evidence that rnucoci l iary clear-
ance occurs in the trachea and main bronchi at a
s imi lar  ra te  as in  the nose and so severa l  s imple
methods have been developed to measure the nasal
mucoc i l ia ry  c learance. '

The sacchar in  tes t  is  inexpens ive and s imple to
per form,  and i ts  resu l ts  are s imi lar  to  those obta ined
us ing a rad ioact ive ly  labe l led par t ic le .s  Recent ly  i t
has been proposed as i ì  screening test to detect
abnormal  mucoc i l ia ry  c learance. t -  We have used the
test to measure nasal mucoci l iary clearance in a
random sample of schoolchi ldren. The purpose of
the present study was to establ ish the normal range
of results and reproducibi l i ty of the test in chi ldren,

anc i  to  c le tcrnr inc  rvhcthe r  acutc  uppcr  lcsp in t tory
t ract  in fcc t ion (conrrnon co lc l ) ,  a l lc rg ic  c i iseuscs
such r ìs  [ r ronch ia l  us t l r rn l r  anc l  r l r in i t is .  c l in ica l
bronchia l  hy l lc r - react iv i ty  l rn t l  i ì fo [ )y ,  iu rc l  exposure
to  pass ive srnok ing.  pr< l lor r {c t l  thc  r t : ts : t l  n rucoc i l i i t ry
c le  ar i rncc.

Subjects and metlrods

St I tlJ trc fS

T h e  s t u c l y  w u s  c o r t d u c t c c l  i r r  V c r b i t n i i t  i t t  n o r t h e r n

I ta ly .  Two hunc l red i rnc l  n inety  f ivc  sch<lo lch i lc l rcn,
142  boys  and  153  g i r l s ,  age  ra r ì ge  l l - 14  yc : t r s .  wc re
studied. The group was i t  20"l '  si t tnple strat. i f iecl for
age and sex and ranclontly sclected frotn sccond:try
school records.

In format ion about  resp i ra tory  d iseases such i ts
asthma and rh in i t is  wus ot r ta incc l  f ror t t  a  qucst ion-
na i re  that  wr ìs  conrp le  te  c l  by  thc  parcnts .  The
smoking habi ts  o f  mothcrs  unc l  fa thcrs  werc  a lso
recorded.  l -he qucst ior rnr r i rc  incorporatec l  the
American Thoracic Soci ety ch i  lci  rc n's c1 ucst ion nai ree
expanded to  inc lude n lorc  deta i led quest ions on
al lerg ic  d iseases.  A d iary  card to  complete  da i ly  was
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' l i  ( ' l i r r icu Mtdicu
tr td : i : l  l tx ' Í  l )c.f i ' t t<' t : ,

r f '  s cho t l l c l r  i l t l r c  n
' c l ) r oc luc i t r i I i t v  o f
c i l i i r r y  c l c l r r i r n c c .
' i l s t h  

r ' n i r .  r h i  n i t i s .' i n r l i r r g s  
( p t l s i t i v c

c l t i r l l e r r r - Ì c  ) .  i u r r l
r l  o f ' r c ; r c r r t i h i l i t v
l w o  l c s t s .  N l r s l r l

n r r r l  ch i l c l r cn  h t rd
r  i r npa i red  nasa l
; i t i vc  rcspot . tsc  to
cons is tent  c f fec t

r {a in  zr t  lcast  t rvcr
as i ì l  n rucc lc i l ia ry
t i rnate  <J.

uppcr  rcsp i ra torv
a l lc rg ic  c l iseuses
r l r i n i t i s .  c l i n i ca l

.r1-ry. and ex[)osure
:  l r i tsa l  nrucoc i l iu rv

ban ia  i n  no r thc rn
vc schoolch i lc l ren.
I  I - 14  ye  a rs ,  we  re
nrp lc  s t r : r t i f ied for
:d fronr seconclarv

disease s such us
f ronr  a  quest ion-

thc parents .  The
fathers  werc  a lso
incorporated the
:n 's  quest ic lnna i re"
i led quest ic lns  on
onrp le  te  da i ly  was

givcn to  the pare n ts  t rvo rvccks bcforc  thc  exarn ina-
i io r r ,  and ch i l t l rc r r  rv l to  l r i rc l  a  c( )n ìn ì ( )u  co ld  c lur i r rg
t6e seven cl: tys beforc thc test werc clcf ir tecl as
h: rv ing a l r  ucute uppcr  rcs l ) in ì l ( ) rv  t rac t  i l r fcc t ior t .

S A C C I I A R I N  I ' l : S  I '

The sacclt i tr in test rvus clrrr icd out lrv the rì ]ethocl
l i rs r  t lcscr i l rc t l  by  Ant le  rsc t t  t ' l  u l l  a t rú  t r to t l i l ' i cd  by
I ìu t lur rc t  ar r r i  Colc .s  A p l r r t ic lc  I  rnnr  in  c l iunrc tcr  w: rs

i r laccc l  ur tc ler  c l i rec t  v is ion ( ) r ì  the in [er ior  nusa l
turb inute I  cnr  l ' rorn  i ts  r rn tcr ior  e  nc l .  

' l -he 
ch i lc l  was

inst ructcc i  not  to  sn i l ' t ' ,  s r re  e  zc .  or  cough dur ing thc
test alrci  to replort i t  tastc lrs s()()rì  as i t  wus notecl.
Subjects  who I tad sevcrc  watcrv  rh inorrhoer ì  were
exc luc lec l .  

' l -hc  
t in rc  to  thc  in i t ia l  percc l - r t ion o f  i r

swce t  t i ts tc  rv i ts  rcc t t rdcc l  i r t  n t inutcs .  I f  nr l  t i rs te  wt rs
itpparcnl al ' te r (r0 tnit tute s thc tcst rvus str l l ' r1'rccl i tr tcl
the ab i l i ty  o l '  thc  sub ject  to  t l ìs te  succhar in  p lacec l
c l i rec t lv  or t  thc  tongr" lc  u , i rs  vcr i f  icc l .  In  -50 ch i l r l rc r r
(2-5 bo i rs  ar tc l  2-5  u i r ls )  t l rc  tcs t  rv r rs  rcpeatcc l  in  t l re
sarnc t rost r i l  thc  fo l lo rv i r tq  c lav  to  asse ss i [ : ,  rc t ) r ' ( ) -
c luc ib i l i ty .

A T O P I C  S I ' A T I I  A N I )  U R O N ( l l l l A l .  R I I S I ' O N S I V I : N I T S S

Atopic st: ì te wiìs assessecl by performring skin tests
us ing f ive commonly  inha led a l lergens (grass,
mugwor t ,  b i rch,  and par ic tar ia .  and house dust
mi te) .  The deta i ls  o f  thc  sk in  tes t  techni<1ue and the
al lergen ext racts  have prev ious ly  becn publ ished. ro
Wheal reactions were nreasured by a planirneter and
a wheal area of 3 mm' or greater was recorded as a
pos i t ive  responsc.  Bronchia l  respons iveness was
evaluated by the rnethachol ine tes t  us ing a s tandard
method. r r  Twelve concent ra t ions ( f rom 0.03 mgr 'ml
up to 64 mg/rnl) were given through a DeVilbiss 646
nebul iser  a t tached to  a  dos imete r  (Mefar ) .  A
reduct ion in  forced exp i ra tory  vo lume in  one second
(FE,V1) of 20'/" or more was selected to categorise
subjects into responders ( in whorn the provocative
concentrÍì t ion of methacholine ncedecl to reduce the
FEVr by 20'-/" was less than 64 nrg/ml). ancl
non-responders ( in whorn a dose of ó4 r lg/ml of
methachol ine fa i led to  rec luce thc FEV 1by 20"1, ) .

ST'A1 ' IS ' [ ICA I -  ANA I ,YSIS

I lav ing assessed d: r ta  f rom the qucst ionn: r i res .  d iary
cards,  sk in  tes t  react ions.  : rnd the bronchia l
response to  methachol inc  we d iv ided the sanrp le
in to  e ight  groups:  pat ients  wi th  ars thma a lone;
pat ients  wi th  rh in i t is  a lonc;  those wi th  asthrna and
rh in i t is ;  those who had an acute upper  resp i ra tory
t ract  in fect ion wi th in  the las t  week;  those who had
pos i t ive  react ions to  sk in  tes ts  a lone;  those who had
a pos i t ive  response to  the methachol ine cha l lenge
alone; those who had posit ive reactions to both the
sk in  tes ts  and the methachol ine cha l lenge;  and
normal  sub iects .

Mcusurcrrtenl ol' nusul rrtucociliary clearance 547

Cclmparisr)ns we rc nrade between each of the f irst
sc! 'rr ì  gr()ups and t l te nt lrnral group scltaratcly using
thc Marrn-Wlr i tney U tcs t .  L : rs t ly .  to  : rssess the
ef fect  o f  pare n ta l  snrok ins,  the ch i lc ' l ren were
grc tupec i  l rv  the nunrber  o f  p : r rents  who current ly
smokcd.  Clh i ldre  n  whose parents  had never  smoked
were conÌparec l  separate ly  rv i th  t l rose who had one
parent  or  both p i ì rents  who were cur rent ly  smokers ,
: r l so  us ing  t hc  Mar rn -Wh i t r r cv  U  t cs t .

[ ìeproc luc ib i l i tv  rvas usscsscc l  [ rv  ca lcu la t ing the
c l i f fc rence in  nusal  rnucoc i l i l r rv  c learance t inre
t rc t rvccr r  thc  te  s ts  or ì  success ive c lays in  each subject
anc j  then thc rncurr  anc l  s tanc larc l  c lcv ia t ion (SD) o f
thc  c l i f fe rcnccs in  thc  ovcra l l  sanrp lc .  " l 'he 9 .5 ' l "
coe f f ic icnt  o f  re  proc luc ib i t i t l ,  i s  q iven as twc-r  SD. l l
T l re  in terc l : rss  cor re la t ion coef f ic ic r r t  (R i )  was a lso
co r r rpu te  d .  I l

Rcsu l ts

I .  3 l -  ' ' ' th jec ts  thc  tcs t  w i ìs  not  car r ied out  e i ther
because of  rh inor rhoca (n :  l2 )  or  because the ch i ld
was unwi l l ing (n  :24) .The nred ian nasal  mucoc i l ia ry
c learance as measured by the sacchar in  tes t  in  the
remain ing 2-59 ch i ldren was e ight  minutes ( range
l -40)  ( f ig  l ) .  The d i f ference between the
nleasuren-Ìents cln successive clays with respect to
the mean in  each subject  is  shown in  f ig  2 .  The mean
value of  the d i f ferences ( -0-26)  was not  s ien i f icant ly
dif ferent from zero.

The conrputed coefff icient of reproducibi l i ty was

4 8 1 2 1 6 2 0 2 4 2 8 3 2 3 6 4 0

Nasal  mucocí l iary c learance t ime

Fig I Nasal ntucociliary clearuncc tintc nrcu.sured by
the saccharin te.st in 259 children.
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54tÌ Corlso, Foresi, Bonfitto, Mugnuno, Agubiti, and Colc

0 5 1 0 1 5 2 0 2 5 3 0
Meon t ime o f  two tes ts  (minu tes)

Fig 2 i l l t ,r t tr  t t t t . t t t l  t tr t tcoci l i t trv clcrtrrurt 'a t i rr t t ,  ol '  tn,o
! ( . r t s  l ) l ( ) ! t ( ( l  r t t t r i t r . s t  t / t t ' , l i l ' l t r t ' t r t . c  i t t  t i r r t t , l t c l r r t , c r t  I l t c
tt t ' ()  t( . \ ' ! . \ ' .  I  lor i :ott t t t l  l i t rc.s i t t t l icut( nt(utt  r t tr t l  !v,rt  .stt tr tdurd
t lcv i t r l io r t .s  t t l t t t yc  t t t t t l  l t c l t t r .

s i x  r n i n u t e s  ( 2 S D ) . r t  
- l ' h c  

i ì g r e e n l e r ì t  l r e t w e c n  t h e
two tests  wi ls  sut )s tant ia l  ( l ì i :0 . t Ì0)  accord ing to
the gu ide l ines o f  Lur rc j is  anc l  Kock. I t  When the i la ta
f rorn the qucst io l tn i t i re  were an i ì lysed s ix  ch i ldren
were re l lor ted to  havc asthnra wi thout  rh in i t is .  2-5
hac l  rh in i t is  ukrnc,  and l0  had both asth lna and
rh in i t is .  Fr t r ty  ch i ldre  r r  had pos i t ive  react ions to  sk in
te sts lrncl cl id not responcl to the nlethacholine
challenge. A reductictn in FE,V1 of more than 20.%
i t f ter  thc  n lc th i tcho l ine cha l ler ìge was detected in  20
sub. jec ts  who c l id  not  rcacr  to  t tù  sk in  tes ts .  and both
l tos i t ive  rcact io t ' ts  to  sk in  tes ts  and bronchia l
responses tc t  the nrethachol ine cha l lenge were found
in  20  ch i l c l r e  n  ( t ab le  ) .

Norr la l  sub jcc ts  huc l  nasa l  nrucoc i l ia ry  c le : r rance
l i r t tes  o f  less thun 24 nt inLr tes,  w l t i l c  lc lnger  t imes
wcre c le tected in  sot ì tc  sut r . jcc ts  in  o ther  groups.' fhere 

wcre no s ign i f icant  c l i f fc rences bctwecn nor-
rna l  ch i lc l ren contpared wi th  c l i i ld rcn wi th  asthrna.
ch i lc l re  n  rv i t l t  r l r in i t is ,  ch i lc l ren wi th  both asthma and

rh in i t is ,  thosc wi th  pos i t ive  sk in  tes t  rcuct ions,  thosc
rvho rcspondcc l  to  thc  r ì ìc th i tcho l inc  cha l lc r ìgo or
c l t i ld ren wi th  acutc  u [ )pcr  rcsp i ra tory  in f 'ec t ions.
Chi lc l ren wi th  co lc ls  hac l  longer  nasal  nrucoc i l ia rv
c learancc t inrcs  Ihan norrnu l  ch i ldrcn thoueh thc
d i f fc rencc was not  s isn i f icant  (p :0 .09) .  A s ign i -
f icant  rec luct ion in  nasul  nrucoc i l i l r r -y  c lcarancc wÍ ts .
horvcver, founcl in thosc wit lr  posit ivc rcactir)rìs to
sk in  tes ts  unc l  a  pos i t ive  respor ìsc  to  thc  nrc t l rachol ine
c l r i t l l cnse (z :2 '  401.  p :0 .0  l . l ( r9) .

N ine ty  e ig l r t  sub je  c ts  (38 'U,  )  hat l  o t Ìe  l tarent
currcnt ly  srnok inq,  -51 (20"1, )  had both parc l r ts
c t r r rcnt ly  snrok ins,  and I  l0  (47 ' / , , )  had purcnts  wl ro
Itacl rtevcr srnokccl.  Thcrc w:ts rìo sigrr i t ' icant cl i f fcr-
encc bctwecn ch i lc l rcn whose pare n ts  l ìcve r  snroker l
anc l  ch i lc l re  n  rvhosc p i t rcnts  cur re  r r t ly  sntoke c l .

Discussion

' l 'hc  
rcsu l ts  o l '  ( )ur  s tudy cr ln l ' i r rn  those ot '  Stan lcv  c l

r r l ( ' th l l t  th .  s r tcc l l r r i , l  t , - r ' t  i s  l rn  usef t r I  screer i ing
te  chn ique for  nrcusur ing nus: r l  nrucoc i l iu rv  c learurnce
as i t  is  inexpcns ive.  s in tp le  to  c lo ,  und repntduc ib le  ,
anc l  we have extcnded thc i r  rcsu l ts  in  ac lu l ts  to
ch i ldren.  l 'he nasul  n tucoc i l ia ry  c lcarancc t inres
founcl in nornurl chi ldren dicl not cl i f fer frorn thosc
found by Anclerscn ulrcl  l tr t lctrtr ]  who crtnsicle recl
that  any t in re  in  exccss of  30 nr inutcs  was abnonnal ;
we d id  not  f ind any rcsu l t  in  exccss of  2 .1  n t inutcs .' fhe 

test showed a rat lrer nitrrow coeff icient of
reproduc ib i l i ty  (s ix  n t inutcs ,  f igure)  ar rd  the n le i ìn
va lue of  thc  d i l ' fe rcnccs ( -0 .2ó)  wus r ro t  s iun i f icant ly
dif ferent front zcro. which l ì ' lc iu-ls that t l te f i rst
r ì le i ìsurement  is  not  a f fec t ing thc  seconc l  and t l rc
d i l ' fc rcr rce dr lcs  n t l t  v i r ry  in  uny systcrn l r l ic  wt ry  ove r
the range of  nre : rsurcrncnts .  ' Ihe 

agrecrne nt  l tc t rvccn
the twc i  tes ts  was substunt i : r l  ( l ì i :0 . t . i0 )

Nasal  nrucoc i l ia ry  c le  t r rur rce dcpcnr ls  on two
p r i nc ipa l  con lponen ts ,  î hc  phys iochc rn i ca l  qu i r l i t i c s
: rnd quant i ty  o f  the nrucus,  anc l  the l t rope r t ics  o f  thc
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Norn ta l  su l t j cc (s
I ) l r t i c n t s  w i t h  u s t h r n u  i t r o l r c
l ) l t i c n t s  r v i t h  r h i n i t i s  u l o n c
l ) a t i c n t s  w i t h  a s t h r n a  : r n d  r h i n i t i s
I )a t i cn ts  w i th  uppcr  rcsp i ra to ry  t rac l  in fcc t ions
I ) l t ien ts  w i th  pos i t i vc  sk in  rcsponscs  l r lonc
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c i l ia  that  propel  i t  ( for  example,  beat  f requency and
coordination); these are affectecl by di.sease. We
clicl ,  however, f ind a sigrr i f icantly inrpairccl nasal
rnucoc i l ia ry  c learance on ly  in  ch i ldren wi th  both
1'rosit ive skin rcactions, uncl a pxrsi l ivc rcsp() l lsc t()
the methachol inc  cha l lengc.  At  l t rcscnt  c l : r ta  on
nrucoc i l ia ry  c learance in  : r l le rg ic  d iseases are cont ro-
vers ia l . ' '  " '  Abnormal  nrucoc i l ia r -y  c lcar : rnce was
seen in  pat ients  wi th  bronchia l  as thnra. lT  anc l
abnormal  c i l ia  were founc l  in  sub. iec ts  wi th  pcrennia l
rh in i t is . ls  Impai r rnent  o f  nrucoc i l ia ry  c le i ì rancc in
pat ients  wi th  asthrna sr :cn ls  to  bc the rcsu l t  o f
c lua l i ta t ive le  2( r  anc l  qu: rn t i ta t ive l r  a l tc ra t ions in
resp i ra tory  secret ions ra thcr  than c l i f ferences in
c i l ia ry  beat ing. lz  As these changcs arc  t rans ie  n t ,  thc
sacclrarin test nray fai l  to show inrl 'xr irnre nt of nasal
rnucoc i l ia ry  c leurance c lepending or ì  thc  t i rne tha i
has e lapsed s incc the ex l tosure to  the a l lc rgcn.  Wc
founc l  a  pro longed nasal  nrucoc i l i : r r -y  c lcara i rce t i rnc
on l y  i n  sub jec t s  w i t h  bo th  sk in  reac t i v i t v  t o  : r l l c r sen
extr:rcts ancl increasecl bnrnchiul re'srrorr.sc to rnctìr:r-
cho l i ne .

Acute upper  res l t in r t t l ry  t l . l rc t  in fect ior rs  ln i tv
reduce the nasal ntucoci l iar-y clcararrcc lrv cl ircc]t
damage to  thc  c i l ia  anc l  changc in  thc  rhcot<ts ic : ì l
p roper t ies  o f  the nasal  secret ions. l ' r  15

Tobacco smoke has a ci l iostat ic effect2(, ancl
changes the v iscoelast ic  proper t ics  o f  n tucus.27 28
Recent ly  nasal  mucoc i l ia ry  c learar rcc  t i rnc  in
smokers  has been found to  be longcr  than in  non_
smokers.2e In  the sAme study the route o f  exhal : r t ion
was shown to  be cruc ia l ,  as  smokcrs  who regular lv
exhaled through their noses haci a longer n.,", ,n nur, i l
mucoci l iary clearance t ime than sntokers wlro cl id
not  regular ly  exhale  by th is  route.  We havc not
shown any consistent effect of passivc snroking on
nasal  mucoc i l ia ry  c learance,  howevcr ,  probablv
because the effeci is cumulative,2'r and clcnen.ls oí. ,
the degree and the durat ion o f  exposure ( that  is .  thc
current  amount  o f  parenta l  s rnok ing of  c igaret tes ,
number  o f  parenta l  smokers  dur ing the ch i lc l ' s
l i fe t ime,  and the durat ion o f  pare i r ta l  s rnok ing
dur ing ch i ld 's  l i fe t ime) .

In  conc lus ion,  we have shown that  the sacchar i r r
test can be used on a large sample to stuciy nas:r l
mucoci l iziry clearance in chi ldhood becausc i t  is
simple to carry out and the results have a goocl
coef f ic ient  o f  repeatab i l i ty .  We have conf i rme t l  that
30 minutes is  the cut  o f f  po in t  that  c l iscr iminates
normal  sub jects  f rom subjects  wi th  i rnpa i red nasal
mucoc i l ia ry  c learance.  Pat ients  wi th  pos i t ive
responses to skin tests and increascd brorrchial
reactivi ty showed a signif icantly prolonged nasal
mucoci l iary clearance t inre. We fai lecl to show anv
differences between the normal group ancl the othci
groups,  because the range in  the rcsu l ts  in  the
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various groups wiìs so wiclc that i t  rvas cl i f f icult  to
pick up srnal l  cl i f ference's.

Never the less,  a  t i r r re  rcspot ìsr  t l f  n r r t rc  than - ì0
r t r i l ru tcs  shoulc l  bc  chcckec l  ug: r in  : r t  lcast  two wceks
la ter  in  case i t  is  c luc  t ( )  i Ì r ì  i rcutc  u l ) l )er  rcsp i r , t t : r '1 ,
i ' fec t ion.  L .s t ly ,  ch i lc l ren wh.  h : rvc  rePc^ icc l  s i tc -
char in  tes ts  in  which thcy takc longe r  t l rar r  30
nr inutes to  rcspr- rnc l  whcn thcy do not  havc i r r r  acutc
in fect ior r  necd fur thcr  i r rvcst isat ior r .

wc thur rk  I  Anncs i  l r r r r l  I ì  Kuu l l r r l r r r r r  l ì r r  t l r c i r  cor r rn rcnrs  u l ì ( l
sugue s l ions .  l rnd  M l -cborv i l z  lo r  l t i s  l r t l r , i cc .
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