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To elu cid a te  th e ro le  o f  (1 ®® ®®® 3)- bb bb b -D -g lu can  in  p u lm o n a ry
a s p e rg il lo m a , s e r u m  c o n c e n tr a t io n s  o f  ( 1 ®® ®® ® 3 ) - bb bbb -D -
g lu ca n  w e re  m e a su re d  re p e ate d ly  fo r  a s lo n g  a s 1 0
m o n th s in  eig h t p a tien ts. In  fo u r p a tien ts w ith  in a c tive
d isease , con cen tratio n s o f (1 ®® ®®® 3 )- bb bbb -D -g lu can  w ere in  th e
n o rm al ra n g e.  T h e co n cen tratio n s o f  (1 ®® ®® ® 3 )- bb bbb -D-glu ca n
in cre ased  in  two  p a tien ts,  a lth o u g h  th e d isea se  w as in -
a ct iv e. T h is in c rea se  m ig h t  sh o w  th e ea rliest  sta g e o f
th e inva sive p ro cess o f  th e d isea se . In  two  o th e r p a tien ts
w ith  act ive d isea se ,  (1 ®® ®® ® 3)- bb bb b -D-g lu ca n  in c rea sed . O th er
p a ra m eters, su c h  a s g a la cto m a n n a n , im m u n o d if fu sio n
a n d  a  ra d io -a ller goso rb en t t est ,  a s  w ell  a s  in f la m m a -
to r y  m a rk e r s  s u c h  a s  C - re a c t iv e  p ro te in  a n d  t h e
leu ko cy te  co u n t , d id  n o t sh o w  an y  c on sisten t te n d en cy
in  r ega rd  to  th e a ctiv it y o f  th e d isea se .  T h u s, a  (1 ®® ®®® 3 )-
bb bb b -D -g lu ca n  a ssa y  m a y  a d d  v a lu ab le  d a ta  fo r ev a lu at in g
th e d isea se  a ctiv ity a n d  u n d ersta n d in g  th e d isea se  p roc-
ess o f  p u lm o n a ry  a sp er g illo m a .
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Introduction

In  a p revio us stu dy, w e m easu red  serum  (1 ® 3 ) - b -D -

g lu can  in  pa tien ts w ith  p ulm o n ary  asp ergillo sis an d

fo u nd  th a t  (1 ® 3 ) - b - D -g lu can in creased  in  so m e cas-

es of  p u lm o nary  asp erg il lo m a, in  w h ic h  th e  fu ng u s

w as co n sid ered  n o t to  h ave  invad ed  th e  su rro u n d in g

tissu e  o r b lo o d  stream  [1 ].

In  th e  p resen t stu d y, to  e lu c id a te  th e  ro le  o f  (1 ® 3 ) -

b - D -g lu can  in  p u lm o n ary asp er gillom a, ser um  co n -

cen tr a tio n s o f  (1 ® 3 ) - b -D -g lu can  w ere  m easu red  re-

p ea ted ly  fo r as lo ng  as 1 0  m o n th s in  e ig h t p a tien ts.

M aterials and methods
Subjects

E ig h t p a tie n ts  w ith  p u lm o n ary  asp e r g il lo m a w ere

en ro lled  in  th e  stu d y  (Table  1 ) . O f  th e  e ig h t pa tien ts,

th e  d isease  was inac tive  in  six . In  p atien t  7 , h em o -

sp u tu m  was freq uen tly  o b served  th ro u gh o u t th e  fo l-

low -u p  p erio d , an d  in  p a tien t 8 , th e  fu n g u s b a ll stead -

ily  in cr eased  in  size. T h e  d isease  w as ju dg ed  to  be

ac tive  in  these  tw o  p atien ts. I tr acon azo le  (IT C Z ) at

1 0 0 ±2 0 0 m g /d ay, w as  ad m in iste r ed  th ro u g h o u t th e

fo llow -u p  p erio d  to  a ll  b u t p a tien t 7 .

Clin ical evaluation

T h e p a tien t’ s p h ysica l con d itio n , a  ch est X -ray  a n d

bloo d  te sts (leu k o cy te  co u n t, C - reactive  p ro te in ) w e re

ex am in ed o n ce  a m o n th  in  each  p atien t to  eva lua te

th e  ac tiv ity  o f  th e  d isease .

M easurement of (1® 3)- b -D -g lucan

T h e co n cen tra tio n s o f (1 ® 3 ) - b -D -g lu can  w ere  m eas-

u red  fo llow in g  th e  m eth o d  d escrib ed  by  O b ayashi e t

a l. [2 ,3 ]  an d  M o r ita  e t a l. [4 ] . W ith  th is  m eth o d , th e

cu t-o ff  va lu e  fo r  (1 ® 3 ) - b -D -g lu can  w as se t  at  2 0 p g/

m l [5 ].

M easurem ent of other Aspergillus-related
substances

A n ti -A sp ergil lu s  im m un o glob u lin  (Ig )E  an tib o d y  was

m easu red  b y  a  rad io -a lle rg o so rb en t te st (> 0 .3 4  U /m l

w as p o sitiv e). T h e  p resence of A sp erg illu s -sp ec ific

an tib od ie s in  sera  was ex am in ed b y  im m un o diffu sion .

T he A sperg illu s - spec ific  ce ll -su r face  co m p o n ent ga -

lac to m an n an  was assay ed  w ith  Pasto rex A sp erg illus

(S a n o fi  D iag n o stic s P a steu r, G e n k , B e lg ium ). T h e

sen sit iv ity  o f th e  te st  w as 1 5 ng /m l o f  g a lacto m an -

n an  [6] .

Results and discussion

O n  th e  b asis o f th e  co ncen tra tio n  o f (1 ® 3 ) - b -D -g lu -

can  and  th e clin ica l  ac tiv ity  o f p u lm o n ary  asp ergil lo -

m a, th e  p atien ts  w ere  cla ssified  in to  th ree  g ro u p s :

gro u p  1 , n o rm al (1 ® 3 ) - b - D -g lu can  w ith  in ac tive  d is-

ease ;  g ro u p 2 , in creased  (1 ® 3 ) - b -D -g lu can  w ith  in -

ac tive  d isease ; and  grou p  3 , increased  (1 ® 3 ) - b - D -g lu-

can  w ith  active  d isease .

G rou p  1  co n sis ted  o f p a tien ts  1 ±4  (T able  2) . In  th is

gro u p , the  va lu es o f g a lac to m an n an , im m u n o d iffu -

sio n , r ad io -a lle rg o so rb ent te st  an d  C -reac tive  p ro te in

w e re  va riab le  in  each  p a tien t , an d  there  w e re  n o  s ig -

n ifican t co rr e la tio n s am o n g  th ese  va lu es.

P a tien ts 5  an d  6  we re  c lassif ied  in  g ro u p  2  (Tab le

3 ). In  th is  gr ou p , (1 ® 3 ) - b - D -g lu can  ex ceed ed  2 0  p g /

m l. H ow eve r,  th ere  w e re  n o  o b v io u s sig n s o f  ac tive

d isease . O th er  p aram eters , su ch  as g a lac to m a nn a n,

im m u n o d iffu sio n , th e  r a d io -a lle rg o so rb en t test  an d
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Table  1. De tails o f all study patients

Age Initiation of
Patient (years) Sex Diagnosis Treatm ent treatm ent

1 60 Male Aspergillom a IT CZ at 150 mg/day 21 Nov 1995
2 78 Male Aspergillom a IT CZ a t 200  m g/day 14 Apr 1995
3 78 Male Aspergillom a IT CZ a t 100  m g/day 11 Jan  1994
4 67 Female Aspergilloma IT CZ at 150 mg/day 05 Dec 1994
5 67 Male Aspergillom a IT CZ at 200 mg/day 28 Feb 1995
6 67 Male Aspergillom a IT CZ at 100 mg/day 28 Sep 1994
7 79 Male Aspergillom a
8 83 Male Aspergillom a IT CZ at 150 mg/day 23 Aug 1995

ITCZ, itraconazole.

Table  2. Fo llow -up s tudy of group 1

Leukocytes CRP RAST Im muno- Galacto- G lucan
(count/m l) (mg/dl) (U/m l) diffusion mannan (pg/m l)

Patient 1
08 Nov 1995 7400 8.7 4.2 + – 13.4
11 Nov 1995 6900 4.2 ND ND ND 4.9
04 Dec 1995 6600 5.0 4.12 + – 6.3
22 Jan 1996 8300 4.9 3.42 + – 11.7
19 Feb 1996 6400 5.1 3.99 + – 13.6
18 Mar 1996 7500 5.0 2.96 + – 13.6
Patient 2
13 Jun 1995 4700 0.8 0.37 + – 9.0
07 Aug 1995 4900 0.9 <0.34 + – 19.3
04 Sep 1995 4500 1.1 <0.34 + – 15.3
03 O ct 1995 5200 1.1 0.37 + – 5.2
30 O ct 1995 4800 0.6 0.46 + – 14.3
27 Nov 1995 5400 0.4 0.69 + – 4.5
26 Dec 1995 7700 0.4 0.50 + – 11.2
22 Jan 1996 5500 0.9 0.49 + – 12.0
19 Feb 1996 6800 0.6 0.53 + – 14.7
18 Mar 1996 5800 1.4 0.56 + – 3.0
Patient 3
16 May 1995 7000 0.4 1.46 + ND 6.8
20 Jun 1995 5300 0.6 1.54 ND – 5.6
11 Ju l 1995 6500 1.0 1.21 ND – 0.0
08 Aug 1995 5600 0.7 1.28 + + 1.3
12 Sep 1995 6600 0.5 1.37 ND – 0.8
20 O ct 1995 5900 0.4 1.58 ND – 1.6
14 Nov 1995 7100 0.6 2.16 + – 4.2
12 Dec 1995 5500 1.2 2.22 ND – 6.0
16 Jan 1996 5300 0.4 1.85 ND – 19.2
13 Feb 1996 5400 0.9 2.06 + + ND
12 Mar 1996 5300 0.7 1.69 ND – 15.7
Patient 4
22 May 1995 6300 0.0 0.50 + + 12.2
19 Jun 1995 7100 0.1 0.48 + + 6.1
17 Ju l 1995 7200 0.0 0.54 + + 12.0
14 Aug 1995 7100 0.0 ND ND ND 8.8
25 Sep 1995 7100 0.0 0.43 + + 4.6
23 O ct 1995 6900 0.1 0.35 + +/– 7.4
20 Nov 1995 8700 1.2 0.82 + + 5.8
18 Dec 1995 6400 0.2 0.77 + + 14.9
08 Jan 1996 5700 0.1 0.79 + + 6.5
11 Mar 1996 6100 0.1 0.69 + + 6.7

CRP, C-reactive protein; RAST, radio-allergosorbent test; ND, not dete rm ined.

C -reac tive  p ro te in , w e re  d isso c ia ted  f ro m  each  o ther.

T h us th e  reaso n  w hy  th er e ap p eared  to  b e  no  o bv iou s

sig n s o f d isease  m ay  b e  tha t  A sp ergil lus  had  ju st sta rt-

ed  to  invad e  th e  su rr o un d in g ti ssu e  an d  h ad  n o t p ro -

g re sse d  e n o u g h  to  b e  d e te c ta b le  b y  co n ve n t io n a l

m etho d s. H ow ev e r, fu rth er fo llow -u p  stud ies a r e  re -

q u ired  to  ve rify  th is  h yp o thesis.

G r o u p  3  co m p rised  p a tien ts  7  an d  8  (Ta ble  4 ) . P a-

tient  7  had  co m p la in ed  of  freq u en t h em o spu tum  since

1 9 7 9 , w h en  h e  w as d iag n o sed  as su ff e rin g  fro m  p u l-

m o n ary  asp erg il lo m a. In  th is case , va lues o f (1 ® 3 ) -

b - D -g lu can  an d  rad io -a lle rgo so rb en t te st  w e re  e levat-

e d.  G alac to m an n an  w as se ld o m  d etec ted ,  h ow ever.

In  p a tien t  8 , th e  fu n gu s b a ll sh ow ed  stead y  g row th

u n ti l 1 9 9 5, w h en  th e  p a tient  w as en ro lled  in  th e  stud y.

In  th is case , to  e lu c id a te the  d ay- to -da y  va ri at io n , th e

co n centra tio n s o f  (1 ® 3 ) - b -D -g lu can  w ere  m easu red

d aily  fo r 2  w eek s. T he  size o f th e fu n gu s ba ll  r em ain ed
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Table  3 . Follow -up study o f G roup 2

Leukocytes CRP RAST Im muno- Galacto- G lucan
(count/m l) (m g/dl) (U/m l) diffusion mannan (pg/m l)

Patien t 5
22 Jun 1995 5800 1.6 <0.34 + – 7.2
17 Aug 1995 4900 3.1 <0.34 + – 18.8
14 Sep 1995 ND ND <0.34 + – 22.5
09 Nov 1995 7300 2.6 ND ND ND 22.4
07 Dec 1995 6000 2.9 ND + – 17.1
08 Feb 1996 6700 2.7 ND + – 21.3
27 Feb 1996 7400 3.0 ND ND ND ND
14 Mar 1996 ND ND ND ND ND 21.6
Patien t 6
18 May 1995 9500 12.7 1.77 – – 21.0
15 Jun  1995 8100 3.7 1.44 ND – 13.8
14 Ju l 1995 9300 3.6 1.45 – – 10.8
25 Aug 1995 7700 5.5 0.89 ND – 26.0
22 Sep 1995 6500 3.8 1.16 ND – 27.4
20 O ct 1995 9100 3.0 1.60 – – 28.7
24 Nov 1995 7800 2.7 1.70 ND – 37.3
22 Dec 1995 8200 5.0 2.10 ND – 26.8
19 Jan  1996 5000 2.5 1.91 – – 22.5
16 Feb 1996 4600 6.4 2.13 ND – 14.2
15 Mar 1996 7600 4.2 1.85 ND – 24.6

CRP, C-reactive protein; RAST, radio-allergosorbent test; ND, not dete rm ined.

Table  4 . Follow -up study o f G roup 3

Leukocytes CRP RAST Im muno- Galacto- G lucan
(count/m l) (m g/dl) (U/m l) diffusion mannan (pg/m l)

Patien t 7
26 May 1995 5500 2.6 10.12 ND – 60.1
30 Jun  1995 6200 2.4 9.38 ND – 59.3
28 Jun  1995 6500 3.0 11.20 + + 55.0
25 Aug 1995 6900 3.1 12.95 ND + 52.1
22 Sep 1995 5500 2.4 12.37 ND – 54.1
20 O ct 1995 6200 4.3 12.71 + – 56.9
14 Nov 1995 5500 3.5 20.92 ND – 41.8
19 Dec 1995 6700 3.3 18.45 ND – 33.6
16 Jan  1996 6500 3.1 15.81 ND – 24.6
20 Feb 1996 10 900 2.4 21.60 ND – 47.6
Patien t 8
31 Ju l 1995 5800 0.2 <0.34 – – ND
23 Aug 1995 ND ND ND ND ND 42.0
24 Aug 1995 ND ND ND ND ND 28.2
25 Aug 1995 ND ND ND ND ND 32.4
28 Aug 1995 ND ND ND ND ND 32.4
29 Aug 1995 ND ND ND ND ND 35.1
30 Aug 1995 5200 0.1 ND ND ND 36.0
31 Aug 1995 ND ND ND ND ND 34.5
04 Sep 1995 ND ND ND ND ND 16.1
05 Sep 1995 ND ND ND ND ND 11.1
07 Sep 1995 5100 0.2 ND ND ND 11.0

CRP, C-reactive protein; RAST, radio-allergosorbent test; ND, not dete rm ined.

u n ch an ged  an d  (1 ® 3 ) - b - D -g lu can  v a lu es w e re  n o r-

m alized d u r in g  th e  p erio d .

I n  c o n t r a s t  t o  th e  p r ev a le n t  n o t io n , i n c r e a s e d

(1 ® 3 ) - b -D -g lu can  va lu es in  th is  g ro u p m ig h t im p ly

th at A spergillus  in  th e  le sio n  o f  asp erg illo m a can  in -

va d e  su r r o u n d in g  t i s su e  a n d /o r  th e  b lo o d s t r e a m ,

th o u g h  th e  invas io n  is rad io lo g ica lly  u n d etec tab le .

T h e  p ro m p t d ec lin e  in  seru m  (1 ® 3 )- b -D -g lu can  in

p atien t 8  m ay  su p po r t th is co n cep t.

In  su m m ary,  th e  d a ta  p resen ted  h ere  su gg est  th a t

th e  (1 ® 3 ) - b -D -g lu can  assay  m ay  ad d  va lu ab le  d a ta

fo r  eva lu a tin g  th e d isease  ac tiv ity  as w ell  as fo r  u n -

d ers ta n d in g  th e  d i se ase  p ro ce ss  o f  p u lm o n a ry  a s-

p e rg illo m a.
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