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A (linilile-l)lincl Instanune plarelxi lonlrnlled inininn(ilh<Mapy trial «as perldrmed to
inve.sti.t^ate (he elinieiil ellort oi a purifieci atnl .standantizecH Ctadosporiurn hrrbarum allergen
preparation. Thirty children with a tlittieal history suggesting nioitld-indured a.sthma
au(l/or t httioc ()n|iui( ti\*itis were iiuluded. 1 he diat^tmsis was eonthtned li\' positixe skiti
pt i( k test attd l'hadehas R.AST"^ as well as positi\'e l)rotleln;d atld/or eotljlttlc tival
pro\"oc atioti test to Cltidosfnirium hnbaiuin. Itntittttiothei ap\' was gi\-etl lor 10 tnonths in a
dntthle-hltiui tnanner to ratulottii/ed groups with either \'\yAYn\3.\^cn^ I Cladosporium
hnbitnim prepataltoti or Instantitte placebo. Allergic side elTeets to injections were
(inninon. i spii iailv dttring tlie peak ol tlie mould sc;ason (.July-Septcmbor in Scan-
dtna\ta). In lite active- gtottji, 13/16 |)attetits c^xpcrictlced general reactions during the
first It) months of treatment, \i\iv t) tnotiths ol treatment, eye, nose and brcmchial
.s\'nijj)oni .scores' ami {>e,ik cspn.ttorv i)(n\ r;itrs wrir .sijjiiJar toy the groups, mayb<'
because most ot the children were also sensitive to many other allergens, itieluding
.Altfinmui tiltfinata. ^^owe\'er, meclicatioti scores were sigtlificantly lower in the treateci
group {P < 0,01). Bronchial {/' < 0,01) and ecmjunetival sensitivity {/' = 0,01) were
sigiiiftcatitly reduced in the C/nr/m/jflrmm-treated group but not in the placebo gtoup alter
It) ntonths ol t rcalment . This is the llrst double-blind elitiical trial showing the clinical
etiicacy ot umiuuiotherapy in childten with inould-itidttced astlitna.

Key words: Chidospiniuiii hnhniuiii: mcttjld allergy; ptuified alletgen preparation; brotichial
provocatioti test; conitmitival provocation test; imtmmotherapv; tiiedicatioii score;
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CLINICAL ASPECTS

Knowledge about mould allergens and mould allergy has been scaree, the quality of
mould allergen cxtracls, has, up to now, been low and no immunotherapy trial
using tiiould extracts has shown that they are efficaeious. Therefore, immunn-
therapy with mould extraets has not been widely accepted. As it is now shown that
it is possible to increase the tolerance to mould extracts by immnnothcrapy with a
purified, potent and well-characterized Cladosporiunt preparation, this will
increase the justifiable use of immunotherapy in the often multi-allergic patients
with mould allergy, and represents a step forward in the treatment of patients with
mould allergy.
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Motild spt)res and mycelia are abundant in our
cnvironmctit. Much attetition has been paid to
the ptjssible sit^nilicance of mould allergens in
allergic asthma (Ih). It has been clearly shown
that the previtjusly available mould extracts tlid
nt)t have the capacity to diagnose all palients
with nmuld allergy in skin prick testing (4, 11).

Immunotherapy wilh mould extracts has not
bi'en shown effec-tivc in tloitblc-blinti sitidies
(16), but (ioldstein & Chai (9) have reported a
reduced specific bronchial sensitivity in a few
patients treated wilh (^ladosporiurn aiul/tit- Attrr-
naria extracts.

The most prevalent mould in Scandtnavta ts
CAadosporiuni hcrbarum, winch has an extremely
ctjmplex allergenic comptistlion and is rapidly
degraded in aqueotjs sohition (3).

When a highly purihed, biologually stan-
dardized and potent CHadosporiurn herbarum (jrcp-
aration with known anligenic and allergenic
cotnijostion (3) was made available tt) us, a
study was designed to evaluate the efftcaty of
immunotherapy (hyposensiti/.ation) wilh ihis
preparation in children with mtiuld-mdtK ed
aslhma.

MATERIAL ANI) Min

Pattent.s

Thirty childreti, 14 boys and Id girls with a
tnean age ol 11 years (range .')-17) |)arlicipatetl
in the study. Ten children were from Linkoping
and 1,'̂  from Uppsala, Sweden, and seven were
frotn Tttrktt, Fitilaiid. All had a clinical hisdiry
indicating possible mottid allergy. Primary
screening was pcrloriiicd as ticscribed earlier
(11).

Inclusion criteria were a typical history with
start or worsening of a.sthnia dui'mi^ the C/vi-
dosporium season (Jt.nic-O( tober), a ptisitive skin
IM'itk test - 2 -I- or more (2) with a Cladosporiinn
herbarum prcparatitni (1,000 BU/ml) t)r '.'t + tir
nioie with the same preparatitin (."i.OOO BU/ml)
(Nyegaard & fJo., (Jslt), Norway), and/or
C.ladosporimn herbarum S])(-cilic st:ruiii Igl''. of class
1 or higher (I'hadebas RAST'"', Pharmacia AB,
Ujjpsala, Sweden).

All patients hatI such .severe syrnpttims ihat

they wished to participate. The families were
given verbal and written information and ihe
parents gave iheir consent. The sludy was
a|)proved by ihe Elhits Ctitninitlecs al all thret-
hospitals.

Exchtded from ihe Irial were palients on
irrnnunotherapy with mould extract for ihe last
2 years, with chronic cardiovascular, carclio-
pulmonary or imiiuinologic al diseases, wilh
severe generalized eczema, or oti cotititiuous
systemic cortic;osteroids in the month prior to
the ousel til the sttidy.

All patietits ccimpliecl with symptom scoring,
blood sampling and skin prick lesting acccirding
to (he picilot-ol. Tht-ee patients were cwclvulccl
Irom the calctilalions ol c-t)ii|uiictival provoca-
tion test results clue lo negative |5re-treatnient
tests. Broiuhial challenge was not perfortiic-cl in
two patietits in the actively treated group cltte lo
condntiotis symploms and in two patients, oiu-
Irom each grotip, citie to lac k of c citnplianc c- al
Icillow-tip. These palietits wetc- excluded from
the bronchial provocation calctilalions. Tweiity-
lotir ol the .'50 patients were- also skin i)t-ic-k test
positive to Allirnaria altcrnata. Twettly [j.ilients
had speeilic- Igf: ;intiboclies (I'hadebas RAST
class > 1) to clog, 24 lo cal, 18 to horse-, 19 to
mugworl pollen {Artemisia vulgaru), 22 lo timothy
pollen {I'hleum praten.se) and 22 to bitch pollen
(Bflulfi iifrrncosa). Only otic [lalient did ncil t-eac-(
to any of tin- six tested allc-tgens.

Materials

A pttiilied and sl.indatdizc-d CJadosjxiriuiii hcr-
barum allergen preparation (Pharmalgen*') was
obtained from Nyegaard & Co., Oslo, Norway
and Pharmacia AB, U|)psala, Sweden. Clado-
sjmriinn lierharurn was giciwii on synthelic medi-
tiii). I o tiiit?ii/nze the vai iaiioii in alletgctiic
cc)in|:)ositioti between balches (17), consisteiil
growth coiidilioiis were tised and ec|ttal atiiottnls
ol material (tnycxJia and spores) licim 10 straitis
were mixed. Two mixed balches wetc- used as
raw liialetial. The extractioti atid iittriftc-atioti
were essenlially performed as pteviousiy de-
scribed (7). The product was freeze-di ied,
reconslitulcxl and diluted to four concenlraticms
with predetertTiined biological activity. The
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final product was delivered Irceze-dried m the

concentrat ion of 100, 1,000, 10.000 and

100,000 l^iological Units (BU) /ml . T h e .same

product ion batch was used throughout the

study. It) reconstitute the prepara t ions ,

Albtimin diluent (0.03 '/,< h u m a n a lbumin in

saline) was used lor diagnosis and the initial

I tea tment . Depot diltient ( 0 , 2 0 % AI(OH),, and

0.4'/il phenol (in salmc)) was used dt i i ing the

maintci iaiu c t rea tment . 1'reeze-diied. cara-

mcllizcd histamiiic \\C\, 0 . 01 , 0 .03 . O.I mg/ml

tCConsiltitcd as abtivc, was vised as placebo.

Medication j>rior to tests

T o as'oicl Us mlliic-ncc' on lest results , medica-

tion was s topped pr ior lo S P T , C,PT. and BP'l '

al di ircicnl t imes d e p e n d i n g on the type o\'

mcdica l ion . I he .shortest mterwils arc given in

T a b l e 1.

.Skin prick test (SI'T). T h e Itccze-dric-d allergen

pic|)aiatic)ii was reconst i tuted and dihi ted with

A l b u m i n dilvient on the clay of the test. Dvipli-

cate S P T acccircliiig to llie mc-thod ol )Vpy,s (14)

were i)errormecl with 1.000, 10.000 and 100,000

B U / m l as well as with h i s lamine IIC.I, 1 m g / m l .

file skill icac Uoti was recorded al ter I.') miti .

T h e wheal tontoi i i was e iu i tc led with a line

Illtcu' tip pen and t t a t i s l encd to ,t p.ttictK record

sheet by m e a n s of transiiareiit tape . T h e area of

each wheal was calctilatcd with a digit izer. The

change in seiisiti\i(y of each patieni du i i i ig

therapy was c;tlt ulated at 100,000 HU/ml by

using the loga i i thmic di/feic-ncc' in vvlical area

as a in-icc-ntage of ihe his lamine wheal .

doii/unctival provocation test (C'P/') w a s p e r f o r m e d

essentially according to Mc')ller et al. (10) using

half logaiithmic increments with 10 miii intet-

vals (10. 32, 100, . . 100,000 BU/ml) .

Hronthialprovocation test (Bl'T) was essentially pcM-
rtirmed according to Aas (I). Peak expira-
tory (low (1'1'',1'") rate was used as an objective
parameter. The patients were trained to obtain
reproducible Pl'.l'' results. The maxiiuum ol the
three Pl'',l''s was used, Registi atioti of Pl'',l'' and
ausculation were perfornied prior to and IT) min

alter eaeh challenge. Initially, pat ients were

challenged with diluent followed by lO-fold

incfeasing coiuct i t ra t ions of the Cladnsporium

herbarum ]3reparatioiis ( 1 , 10, 100, 1,000,

10,000, and 100,000 BU/innl ) , rccotisiituted on

the day of the tc-st, at I5-inin intervals. A

standard Pari Inhaler-Boy nebulizer with a
mouthpiece was used before and alter treat-
ment. A positnc reaction was registered if the
patient was showing typical asthma and a
reduced Pl'jl'' \ahie of \b''/c or more. Full
medication was gncn as soon as a positi\e
lcac tion ore iirred. Ihe patient was observed lor
30 mill afte' a positive test.

Spore counts

Buikaicl \c)lumctiic spore traps were placed at
roof level (1 0-1 S m high) on a laetoty building
in Uppsala, on the hospital in Linkoping and
on ihc L'ni\'ersilv building in Turku, Daily
sjiore counts were obt,iinecl IVom June until late
OctobcT, The spores were sampled at an air
How ol about 10 1/niin on cellophane lajies
cciat<'ci with a thin (ihii of \ ,is<'line-p,iraf(ln wax
111 tohiene. I he exposed t.tpes were cut into
lengths ol '18 mm, each corresponding to 24 h
ol sampling, l'.ach piece of tape was mounted
on a microscope slide with geKatol or glycerine
|clly. The slides were analysed under a muro-
scopre in x (i2,') magnification. On each slide 48
sc|uares, with an area of about 48.000 l.tm%
were counted, giving a factor 20 lor comet sioii
of number ol spores coiiiiled to number ol
s|)oics per m \ l''oiir scjitatx-s were anal\'scd
along each of the 12 tians\rrse lines, evenly

T a b l e I

S h o r l e s t i n t e r \ , i l s ( h o t i i s ) b e t w e e n l , t s t t n e d i i M t i o n , m d l e s t s

Medic ation

Aiiiiiiist-mnnc

(1, sti tmiiators

otal

tnhaled

spr v:rr H I T

72 72 72

12 IH 18
IH 18

llisodiutn crotnogKc ate - 2-1 21

Theophviline IH Ifi 18

Keclonieth;tsone close ai'rosol 1 week 1 week 1 week
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Scoring of symploms
and medicnlion

Blood 5nmplB

Skin prick lost

Pfovocalion losts

Troalmont

*

t983
.2.

*

1-it^. I . I ) c - s i t ^ n o l t h e - s t u d y . P a l i c - n l s c o r i n i , ' ; i n c l

j i r c i c c : c l u r c - . s .

spaced 4 tnm a|5art, corresijonding to c:very 2 h
of satn[)hiig.

Symptom score

All patients registered nasal sytriptoms (sneez-
ing, rhinorrhea and occ.lusion, separately), ocu-
lar symptoms (redness, ttchiiig and swelliii.g,
separately) and bronchial symptoin.s graded ()-.'5
(ncjne, slight, tnoderate, and severe). Symploms
during the clay and night were rec.orclcd sepa-
rately and added belore statistical evahtalion.

Medication scores

In principle, roulinc daily Irealmenl wa.s kepi lo
a minimum and the- drugs were iiilroducc-d iu
one ancJ the same order. The- basic- drug in the
treatment of asthma was tc-rbulalinc ot- sal-
butamol tablets (Bricanyl®, Ventoline*, Salbti-
vent®). If ihis treatment was not enotigh,
theophyllitie (Tecjvent®) and, as a thitd pos-
sibility, disodium cromoglycate (Lornudal®) was
allowed. If the patietit had severe complaints,
beclomethasonc dipropiotiate (Beeotide*) 100
ng three times a day was given. An inhaled p.̂ -
stimulator (Ventoline) was allowed whc-ti
requires!.

Basic treatment for nasal symploms was
dexc:hlorphcniraminc- maleate (Polaraniin®,
Sensidyn®) or eleniastine (Tavegyl®). If neces-
sary, bedomethasone clipropionale (liecotide
nasal®) was added at the lowest possible dose.
Alpha-aclrencTgic- nose drops (Nezeril®, Naso-
line®) and alpha-adrenergic and antihistainine
eye drops (Antaslen-Privin®, Oftan-Staritie®)
were allowed when tec|uired. The lolal tiuinber

per 24 h of tablets, capsules, pttffs and chops
tiiade u)) ihe daily score.

Lung function assessment

during season

W.V w a s r eg i s l e r ec l e v e r y m o r n i n g a n d a l i e r -

neiein. The h t g h e s i value- eil thte-e- te-gislrat iei i is

w a s ne i t ed .

Study design

A l l p a t t c - n i s rc-e-orclecl s y m p t o m a n d m c - e l i e a t i o t i

seeire-s a n d l ' E F f o r :i l O - w e e k pe-rieiel a t l lu- pc-ak

o l t h e Cladosporiiim sc -aso t i ( A t i g t i s l lei b c - g i n n i n g

e)l O c t o b e r m S c a n d i n a v i a ) , be-leire li e a t t i t c - n l

( 1 9 8 1 ) a n d a l t e r . ' ) -7 m o n t h s o f t i -e , i t t iu - i i i

( 1 9 8 2 ) . D i a g n c ^ s l i c p t o c e d u r e . s wcic p e t f o r m e - d

a c c o r d i n g l o F i g . 1.

linfnniiolh crap y

1 h e p a t i e n t s w e t c - a l l c i c a l e c l i t i t o b l e i e k . s eil I c i t i r

a e c o r d i n g l o i h e i r b r o i u h i a l s e n s i t i v i t y , a n e i

I 'alilc- 2

D e i s c - s e l i e - c k i l c - l o r i i i i i n i i n o l h c - r . i | ) \ - w i l h P h a r i i i ; ! l ! . ; e - n " " / C . ' / / ; c / r j

yjiintiini liniiiuuin a n d a j i l a c e - I i o | ) r e - j i a r , i ( l o n

We-c-

No.

1

.'i

.5

7

1 1

i:i

1.5

IH

22
c-le-.

k Dcise -

N e i .

1

2
:i
4
.5

(i

7
H

')

10

1 1

12
I!)

I'l
15
Id

17
IH

1')
20

21
e - v e - r y 4 t l

Veili

N

0
0

0

0

0

I)

0

0

0

0

0

0

0

(I

0

0

0

0

0

1

1

1 we-e

i i t i i e -

e i .

.1

.2
.5

, 1

.2

.5

.1

.2
, 5

.1
I

,2

.2

.:)
,:i

4

.4

.5

.5
,0

.0

rk.

l'hat'tn.-|j,t,'c-ri

Cone,
lU'/nil

]t)t)
100

100

1 .000
1 ,000

1 .000
10.000
10.000
10.000

100.000
100.000

100.000

100.000
100.000
100.000

100.000

100.000
100,000

100,000
100.000

100.000

./Cladospmi

Dose-.

BU

10
20
50

101)

200

500

1.000

2.000

5.000
10.000
10.000

20.000
20,000
•jo.ooo
:i().oo()

40.000

40.000
50,000

.50,000

lot).000
100.000

nffi hnhattini

( a i i l i u l a l i \ - c -

dosc-. IIU

10
:)()

HO

IHO

:»«)
HHO

1 ,HHtl

H.HHO

H,HHt)

IH.HHO

2H,HH()

4H,mit)

(iH,HHO

!IH.(iHO

12H,HH()

HiH.HHO

20H,HHO

25H.Hat)

.'iOH.HHt)

40H,HH0

5()H.HI1()
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Percent
ol
histamine
wheal Active Placebo

Belore Alter Beloro Alter

800-

400

Top dose
BU

200

100

176

208

l - ' i i ; . 2 , 1 . l n ( l i \ i d t t a l w l i c t l l i n ' a n s i / e <<i C l a d o t / i o t n i n i . U ) t ) , t M l ( l

l U I / m l i t i p e r c c ' i t t < i r i h i - l u s l , u i t i n < ' w l i e . i l ( i - i ' i ; u i \ - e s k i n

s e t t s i t i \ i t y ( ) a n t i t h e n i e i l i , u t o l t h e w h o l e i ; t ( U i ] )

( ) b e l o t c a t t d . i l t e t 1 0 t n o t t t h s o t i u t n n i n o t l i c i a p w

r a n c l t ) m i z c c l l o I t e a t m e n t w i t h t h e s t a i i d a i c l i z e d

('Jailosj)oriuiit herbarum p r e p a r a t i o n (1() p a t i e n t s )

or h is tamine plaec4)O (14 pat ients) . T r e a t m e n t

was given with the rreeze-cli ied mater ia l , recon-

ted in Albimiin diluent according to a

Table :i

1 ,owest close ( U U ) cattsini ; t^citctal r eac t ions

sc HU

i,tit)i ;i,titKi

:(,(itn-1(1,(1(1(1

it),ti(ii-:ft),(MM)

:!ti,(i(ii ititi.tMio

N o tc-a(tiou

(lltildr.

100000-

1 000-

r=0.64

0.5
Change in
skin sensitivity

l-'iL;. 2 h . ( i h a t i L j e i t i r e l a t i x - e s k i n s e n s i t i \ i t \ ' ( I t l - l o g d i l T e r e n c e

o T w h e a l a t c a u i p e t i <-tit o l t h e l l i s t . m i i n c w h e , t l a l t e r 1(1 t n o t i t h s

o l i t t i t t n t t i o ( l i e r a | > y l i t t t c - l . t t t c H t li-' ( I t e [ t t a . x i t t t u t t t c l o s e .

"civistc-ied" ic-gimcn (Table- 2) and comprised
three iii]cctions with 30-min iiitei\als at each
\isit until a large local immediate reaction ( > fi
cm swclhng) or .systemic reactic^n oceuiied. In
the event ol an immediate local reaction > ."i cm
or a late local t'eactioii > 10 cm in diameter, the
same dose was tepeatc-cl. With a general leac-
lioii the dose was ledvued to l/lOtli of that
inducing the reaction. The dose was then
increased according to the dose schedvile. When
100,000 BU was reached, incremental closes of
the material, reconstituted in Depot diluent,
wc-re gi\'en once a week until the highest
tolerated dose was reached.
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Highest tolerated
dose in BU/ml

Before

10"-

10'

Active
After

-p=0.01-

10"-

10=-

! i . C o n j u n c l i v i d l l i r c s l i o U t ( O I K i i i l r a t i n n b c f u i c ; i n < l a l l c i - i O m o n l h s

Placebo
Before After

-n.s.-
r n i l l l l M o t l l i ' i i i j i y .

Statistical calculations

For ihc statistical calculations Student's t-test
was used for evaluation oi' changes within
groups and Wilcoxon rank .sum t(\st for com-
parison between groups.

RESULTS

Of the 16 chil(h-en treated with the Cladosf)ortum
preparation, five reached 100,000 BU, six pa-
tients between 30,000 and 60,000 BU and five
patients less than 10,000 BU per injection day.

All patients receiving histamine placebo
reached the highest maintenance dose withoul
difficulty. Only minor local reactions weir
noted.

T h e lowest dose ol tlie Cladosporium herbarum

preparation causing general reactions differed
considerably between patients (Table 3). All of
them got asthma and three patients had
urticaria as well. In total, 45 general reactions
and four large loeal reactions (> 10 cm in
diameter) occurred during the first 10 months
of treatment (Table 4).

Skin sensilivity dei reased in lO/Ki actively

treated pat ienis {&Z%) du r ing the (rcatiiieni

per iod, whereas the sensitivity decreased in

6/14 ( 4 3 % ) in the placebo g roup (iMg. 2a).

Llowever, ihc; di l fere iue between ihe groups

was not significant. T h e correlat ion between the

top dose given and the change in skin sensitivity

wa.s good, r = ().()4, P < 0.01 (Fig. 2b).

' I h e groujis did not differ in conjunctival

sensitivity before or after t rea tment ( l ' ig. 3).

l lowever , tc)lc;rance increased significantly in

the pat ients treated wilh ihe active material ( / '

' l ' l i c i i im i lx -1 - o f t ^ c i i c r a l a n d l a r i ^c l o c a l i c a t l i o n s ( i u r i n t ' , i h

lirsl HI monlhs ol In-almcnl

N u l n b c ' l

P e l t o o I ' .T l ' '<l i<-nls

'•'• , n | , - , - 1(10 %

'V l " ' "'
' • ' • • ' " ' " " T o l a !

p a l i i ' i i l

(;(nc-ral

I loii.s v i s i t s

45 2.9 10.2 18.2 HI

1.1)1 al

> 10 ( i n

(liamiMiT 4 (l.2.'i ().>) I.I) 2.')
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Top dose
BU

100 000-

10 000-

1 000-

r=0.38
p=0.20

± 0 + 2 (3

Ctiange In CPT.
log steps

I ' u ; 4 ( l h a i i L ; c - i n c - e m i e i n c - i i \ - . - i l s c - i i s i l i \ - i l \ - r c - l . i l e ' c l l o i h c -

i n a x i n u i i i i e l o s c - i n H l l ( ' . o n ) u n c - | i \ - a l i h r c - s h o l e i e e i n e e - i i t r . u i e i n

h e - l o r e - I i r . i l n i c - n l 1 . 0 0 0 l U I / n i l • ; : i . 2 ( ) ( ) - 1 0 . 0 0 0 l U l / i i i i ( i ;

: i 2 . 0 0 ( ) - 1 0 0 . 0 0 0 U U / i i i l A .

= 0.01), btit was unchanged in ihe jjlaeebo-
treated group.

'Fhe correlation between the to]) dose gi\-en
and the c hange of sensitivity in CF'F was poor
(; = ().:»!, P = 0.20) (Fig. 4). 'Fhe two most
sensitive patients (©) reached lower con-
c cMitraliotis than ihe Iwo least sensitive (A) (F'ig.
4)-

Btoiuhial sensitivity did tiot differ between
the gioui)s before treatment. Patients treated
wilh ihe active material, btit not ihose with
])lacc'bo, showc-el sigiulie aiitly mi]')ro\ed bron-
chial loletaiice {P < ti.OI) alter trealmeni, and
ihetr toletatue became stgiiifu-antly higher thati
that ell (he pLu c'l)e)-(tc'ated gr(Ht]i (/ ' < O.O."))

Ihe eorrelatioii between the to]) dose gixen
and the ehatige eii sensimily in broiuhial
provocatton test was ])oor (r = 0.27, / ' <

No correlation was kuttid between bronchial
seiisituity belore treatment atid the change in
bronchial sensilixily during 10 moiilhs of treat-
ment (/' < 0.().')).

Highest tolerated
tdose in BU'ml

Belore

10'-

10''-

10'-

Actlve
After

p<0.01-

10'-

10'-

10'-

Placebo
Before After

-p<0.05-

H v o n e h i a l t h r e - s h e i l d ceme c - n t r a t i o i i ( l U V i l i l ) bc-lorc- a n d .il'le-r 10 i i i e m t h s o l i n u m i i i o t h c - r . i p v in die- Iwei i » ' e n i | ) s .
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Top dose
BU

100 000-

10 000-

1000-

r = 0.27
p = 0.36

- 1 ±0 + 1 + 2 + 3
Change in BPT,
log steps

Fig. <). Clhant^c in hioiiehial scnsilivily iclali'd U) the niaxi
riiuin (lose in liU. Hi"on< hial ihrcshold roncc-iilralion
IH-IOIC ircalm.-nl 10-100 BU/ml • : 1,000 BtJ/ml O ; 10.000
15U/lnl A.

The number of spores was calculated in all
three locations as the means of spore c:ounts/m'
and day during each week (Fig. 7). The spore
counts in Linkoping were lower than in Turku
and Uppsala. In both years the jjeaks occurred
between the end cjl Jcjly and the beginning of
September at all three locations.

The two groups did not differ significantly
regarding total medication anci symptom scores
during the: tcjial 10-week scoring periocJ at pre-
treatment (1981) or at evaluation (1982). How-
ever, when the 2 weeks with the highest spore
counts in each year were chosen for compari-
son, the medication score.s in the placebo group
were higher in 1982 than in 1981 while in the
actively treated group they were lower in 1982
than in 1981. The difference between the
groups in 1982 was statistically significant (P <
0.01) (Fig. 8). The symptom scores were only
slightly lower after 5-7 months of treatment
compared with the corresponding 2-week period
of the previous year (Fig. 8).

Afier 5-7 months of treatment, the PEF had
become slightly higher in the actively treated

Spores/m^

Linkoping
1981
1982

June I July I Aug I Sept

I'lt ,̂ 7. Mean daily number of Cliuhtsjuniinn spoics/m' during

eac.li week 191!I and 1902 in ihe ihree ((nIers.

group and slightly lower in the plac c-bo-trealed
group but there was no significant difference
between the groups (Fig. 8).

DISC^USSION

All c:hildren rec:eiviiig the placebo preparation
reachc;d the maximum dose of "100,000 BU",
in contrast to only 5/] 6 children treated with
the- active ])reparatic)n. The reason was |)rc)b-
ably that most of the patic^nts were sensitive to
many allergens and suffered from severe asth-
ma. Although many allergens could be avoided,
it was impossible to eliminate infections, pollens
and moulds. The children with asthma due to
animal allergen were probaljly also exposed to
these in small amounts, e.g. at schcjol. Thus,
they showed more or less continuous symptoms,
at least during the snow-free: part of the year.
1 he rather frequent general reactions, espe-
cially with asthma, probably reflect our aim to
reach as high a maintenance dose as possible.
When an allergen is injected subcutaneously,
small amounts are rapidly released into the
circ Illation and distributed throughout the body
(6). Small amounts of allergen reach the lungs.
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Group
score

1 500-

1200-

300-

1981 1982

0-1
l'"ig. !i. Me-diaii vahic-,s in tin- pl.ie c-bo ,i;rciii|i a n d llie-

(.Uidosfioilllill grenip ol toial n u - d u a t i o n sc (irc-s H .

inc-.iii pc-.ik c-xpiralory How (/^. bronc l i ia l A . nasal A . a n d

oc tilat 9 .s\-Mi])!oni .sceiie-.s d u r i n g the 2 wc-i-k.s wi th hi,i^lu-.st

spore- eemills in I'lljl .uiel |l)H2.

As disctissed by Cockc-iolt (.')) atui Plaits-Mills
(15) the inlerinittent ex])ostire le) allergens and
irritants causes ec)ntintu)t.ts hy])etre.-tctivity ;ttid
a state ol ongoing allergic inllamtiiation in (he
btonclii. 'Ihis is ])robably the reason for llie
increased number of general reactions, with
aslhma, that occur e.s|)ec ially during the mould
season m ])atieiits on immunotherapy.

'Fhe bronehial challenge, showing significant
improvement in actively treated children, was
performed in January/February when the
mould s]3ore eount is neghgable in Scandinavia.
Only a few patients, mainly those with com-
plicating animal allergy, showed symptoms dur-
ing this period. Flui.s, mo.st patient.s did not
suffer frotn ongoing allergic inllamtiiation at the
time of the pre- and ])ost-trcatment challenges,
and means that most of them were iti the same

situation as ]3ollen-sensitive patients challetiged
outsicie the pollen setison. I his is in contrast to
mile-sen.sitive palients Ireated with imtntiiio-
therapy who have no sym])tc)m-free periods
duiing which challenge tests can be peribrmeci.
This ]orobably accounts for the less pronounced
effects, as measured by bronchial provocation,
found by I'\)ringreii et al. (8). It is not generally
accepted that skin sensitivity, as measured by
SP'F, decreases during the treattiietit ])eric>d.
Howe\-et\ tecetit inve.stigations utilizitig staii-
datclized and Ireeze-dried materials, a ])reie-
quisile for such investigations, have shown a
decreased skin setisitivity during immunother-
apy (8, 10, 12).

Also con]unctival sensitix'ity decteased tn the
actively treated grotip, but no signiiuant dif-
lerenee belweeti the grotips was lottnd.

Allhoiigh the objectix'e c-hallenge tests .-md
skill tests showed ciehnite improvement, the dif-
feteiit ])aiameteis registered during the seasons
were less conclttst\x\ A.s tnost of (he paltcnts
stiflereci Irom asthma thai rotild be easily
provoked by several tliflerent alletgens, by
inlections, exercise and other non-immune
tiiechaiusms, it is not surprising that treatment
with otie mould allergen failed to give signifi-
cant improvement during the entire mould sea-
son. Any improvement due to treatment would
probably be better seen dttriiig a shorter period
with high mould spore counts. A comparison of
data obtained during the 2 weeks of the year
when S])ore counts are highest showed no signifi-
cant imprcnemcnl in l'EI'" rate or symptom
scotes between 1982 and 1981. Howe\'er, (he
medicalion scores decreased significantly in the
actively treated group compared to the placebo
grou]), in spite of higher spore counts dtiring (he
2-week period in 1982.

4 he most probable explanation for the de-
crease in medication scores but not sytn])tom
scores is that patients suffering from contintious
asthma tolerate some of their sym]3tonis. When
their asthma improves due to imnumotiierapy,
they preter to deerease medication rather than
continue the same medicaticin bul with fewer
symptotns. l l i i s was also in agreement with the
instructions given to the patient.

Altlu)ugh the im])rovenient obtained may not
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seem impressive, these patients were multi-sen-
sitive, and it is interesting to note that their pu,,r,e,l and ..landa,d,/.ed mile e.xl.a.l lo, asthma and

. . . . ' r l i i n i l i s . t h e I ' i l lh ( C h a r l e s B h u k l e y S y n i n o s i n m o n

c:linical s tatus was inlluenced by a few m o n t h s i i , n /• ^̂  '• , <,,,-,,
' i l i n K a l a s p e e l s o t a l l e r s i e dl .se ,- ise . N ( ) l t m j , f l i a m , H l h - I . i l h

treatment with the Cladosporium preparation. |uiy 1984.
This clearly shows the clinical importance of '* Ciold.stein, G. 1,. & Cliai, II.: Elfieary ol rvish innmmo'
Cladosprium allergy in patients with severe aslh- iHeiapy in decreasing bronchial sensitivity 10 inhaled

1 I I II r̂--! - 1 1 - I /• I an t igens in i jercnnial eh ik lhnod a.sthnia. A n n . Alleii/y

ma and mould allergy. The ideal trial for eval- ^'
nation of immunotherapy in Cladosporium aller- i,,, K.ih,,, w., Urbanek, R., Fo.sier, y, D.eborR, .s. &
gy would include patients sensitive only to Hnnow, {;.; llyposensibilisierung bci I'ollino.si.s: drci-
Cladosporium herbarum, but such patients are jalnige i)n)Sf)eklive VerRleidisunlersiuhuni,' bei Kind-
| .,jP(, e n i . Allerirologie /I. t () :f- l()9, 198.').

' , , . . . . . ^ , , , , , - , " • Mal l in i . , H . | . , AKrell, H., C r o n e r , S . el a l . : D i a g n o s i s

In c o n c l u s i o n , th is is t h e first d o u b l e - b l i n d , • ',, .- , , ,, , ,. . ,.
and mimiinolherapy ol niocdd allergy 1. .Si reening tor

his tamine placebo controlled trial showing the mould allergy. Allergy -/w, lt)8-I14, 198.5.
clinical efficacy of immunc:itherapy using a 12. Miiller, (). & Dreborg, S.: Cios.sreaelivily belwi-en
mould prepara t ion in cllildtc-ll with as thma. dc-eiduocis tree.s dnring imnumolherapy. In vivo results.
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