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SUMMARY. Monitorings both with a fixed Hirst type volumetric sampler,
plac'ed on the balcony of the Medicine Division in Lanciano City Hospital and
with u portuhle volumetric sampler PVA,9 type by Burkard, placed outside the
dwelling-houses rl' the examined putients have been carried out simulta-
neously. 'l'his 

has given us further information about the quantity of potten
that single patients fficted by pollinosis inhale. Preliminary controls on the
capture efficiency of hoth samplers have been conducted. The results of this
sLtrvey huve shown that the symptom score cards of the eight patients enrolled

for the study, have always been well correlated with the average daily pollen
concentrotion of the fixed station (Pearson correlation), and the data obtained
by the two samplers have pointed out remorkable differences in the pollen
concentration. According to the PVAS, placed near patients, the con-
centrations were twofold to sixfold as compared to those of the fixed station.
This was probably dtte to the different height of the samplers, However,
owing to the short sampling time (30 min.), w€ aren't able to draw any
conclusions. lVevertheless we do hope that more and more patients wilt
undergo this test, so that with several daily surveys over longer periods, we will
have more information on the real pollen exposure of single patients. We witt
verif), the threshold of symptoms onset, which is only theoretical nowadays, in
the monosensitized putients. Such a program will allow us to cerry on usefitl
research both in the respiratory physiopathological and in the allergological

fields.

Key words: aerobiological monitoring, P.V.A.5., pollination.

Vincenzo Fel iziani,  Department of Aerobiology, Division of Medicine,
<Ospedale Civico Renzetti>,, I-66034 Lanciano, Chieti, Italv.

Rosa Maria Marfisi, Unit for Computer-Aided Biomedical Research, Istituto
di Ricerche Farmacologiche <Mario Negri>, Consorzio Mario Negri Sud,
I-66030 Santa Maria Imbaro, Chiet i ,  I taly.

AEROBIOLOGIA
8  ( 1 9 9 2 ) ,  4 1 1  -  4 1 1

2
)/ ill

I  ( 1 9 9 2 ) 471



INTRODUCTION

' l 'hc 
i rcr rb i ' l .g ic i r r  p . i lcn nrrn i r ' r i r rg  pcr-

I . r r r re r l  w i th  I - { i r s r  r yy l c  v ' r r l r re  r ' i c  s i r r r rp rc rs  i s  , f
great t  hc lp in  thc cr i r r icar  s tucr ies , r '  ; r . t ients  af -
fected by pol l inosis. In fact with these samplers
it  is possible to measure the pol len airborne
concentrat ions, expressed in grain per mr of air,
just  a t  the pat ients 'work ing p lace.

These parameters are extremely useful to
evaluate the symptoms, and carry out the aetio_
logical diagnosis on the patienrs affected by pol_
l inosis l iv ing in the terr i tory where the sampler
is located or in other sites geographical ly ancl
cl imatical ly similar.

Cl inical controls performecì ciuring these
years have pointed out that the symptoms score
card of patients can be correlated, in most cases,
with the daily pollen average values monitored.
However, the quanti ty of pol len inhaled by
s ingle pat ients var ies both in  qual i ty  ancl  most ly
in  qu.nt i ty  comparcc l  r< l  the c l . r ,  .b t ' incc l  a t  the
fixed stat irn. "[ 'he expr)sure cJif ] 'erence is r inked
both with the movement of the patient in the
area and with biological factors, too. Thus pol_
len grains are not uniformly distr ibuted in the
atmosphere because of the dif ferent vegetation
producing dif ferent pol len concentrat ion ac-
cording to the urban areas in which the patients
are.

In order to gain exhaustive information about
the quanti ty of pol len inhaled by a single pa-
t ient, a portable volumetric sampler can be used,
Patients were given this pVAS so that the inves-
t igation could be completed in a useful and dy_
namic way. The pollen concentration monitored
by these appliances, placed either at the pa_
tient 's house or at his working_site or in those
places where pat ients most ly  compla in of  a l lergy
symptoms, ref lect in a more rel iable way the
real exposure of the patients.

The different pollen concentration detected
with the portable sampler, and the fixed ref_
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erence station confirms the dìfference in expo_
sure.  Pol len c 'ncentrat i .ns cr 'se t '  the cra i ry
i rvcr i rgc cxp()surc r f '  thc p i r r icr r r  c i rn  bc ,br i r i 'cc l
by por f ì lming curcf  ur  .nd rcpc, tccr  m' ' i t ' r ing.' l 'hc 

crrrclat ion o[ these parameters with the
symptom score card allows us to obtain only
theoretical data on the symptonrs threshord
(rh in i t is  and/  or  asrhma).

We have carr ied out an aerobiological ancl
cl inical survey with a portable sampler to veri fv
some of these hypotheses and to standa rdize a
methodology for the utilization of these appara_
tuses.

MATERIALS AND METHODS

A study has been carried out, using along
with the fixed station, a Burkard personal Vol_
umetric air sampler (pVAS). prel iminari ly, a
f low meter was usecl to ascertain that the PVAS
aspirat i<ln f l 'w c.rresp'nclcd t '  thc stanclarcl ' f '
l0 l i ters of air lminute. " l 'hen the pVAS aspira_
tion capture efficiency was checked and the as_
pirat ion f low was registered unti l  the complete
battery exhaustion (Fig. 1a). This happened both
on a humid and cold day (temp. 7nC, R.H . 7 5yù
and on a mild day (temp. 18, 'C, R.H. 62o/o\.
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Fig.ure Ia. Aspiration flow of a Burkard personal
volumetric air sampler (pVAS).
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The results obtained are reported in Tab. [. In
th is  tab le the values of  the tota l  po l len
count and grain concentrat ion per cubic meter
of air of both air samplers are given. The values
have been analyzed with 2-way Anova with re-
peated measures using SAS statistical package
(SAS Insti tute, Cary, NC).

Table /. 30 minutes data comparison between a fixed
V.A.S. and a portable volumetric air sampler located at
the same site, on 3 dif ferent davs.

Total pollen Grain concentration
count  per  m3 of  a i r

Fixed P.V.A.S. Fixed P.V.A.S.
V.A.S,  V.A.S.

Figure I h.

The sampling which such appliance was car-
r ied out at a constant volume of ten l i ters of air
per minute fctr thirty minutes. A t low decrease
to 7.5 l i ters  per  minute on a mi ld  day and to 2
l i ters per minute on a c<l ld/humid clay was <lb-
scrvecl after onc hour. ' l 'he 

apparatus ceasecl
working after one hour and a half ' .  two hours
atier being switched on.

The sampling was carried out on a slide uti-
lizing silicone tluid as adhesive coating. The re-
ading of the sampled surface was performed
with a l ight microscope after a treatment with
glycerin jel ly and basic fuchsin. The next srep
was to verify whether the data obtained using
the PVAS overlapped or could be correlated
with a fr ied VAS. Placing the two air samplers
on the same terrace, the results <tf a sampling
lasting 30 nri l tr .r tcs wcrr: c()nlpurccl usi l tg each
time a new melinex str ip on the VAS and count-
ing by means of a l ight microscope al l  pol len gr-
ains present on both sl ides.

On the sl ides mounted on the PVAS the pol-
len grains were distr ibuted on an area of ap-
prc lx imate ly  L5* l4  mm.,  whi le  those mounterJ
on the f ixed VAS covered a greater area (3r14
mm) since the melinex strip rotates at a speed of
2 mm./hour. [n 30 min. 1 mm. is covered and
pollen grains are sett led on a 3 mm str ip.
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07-04-90
t ime  10 -  10 .30

Fagaceae
Graminaceae
Urticaceae
Cupressaceac
Clorylaccac
Salicaccac

0u-04-90
t i m c  l 0 -  1 0 . 3 0

Fagaceae
Graminaceae
Urticaceae
Cupressaceae
Corylaceae
Salicaceae

l3 -04 -90
t i m e  1 1 . 3 0 - 1 2

Fagaceae
Graminaceae
Urticaceae
Cupressaceae
Corylaceae
Salicaceae

l ó  1 3
T 2
5 6
4 2
I 0
3 5

2 3  1 9
1 l  8
l t Ì  1 5
l ó  t 2
0 0
l 0

2
2
6
I
0
? 5

i
?

I
4
2
0
3

52.t i  42.9
3 .3  6 .6

r  ó .5  lg . t ì
13.2 6.6
3 .3  0 .0
L) .9  tó .5

7 5.9 62.7
36.3  26 ,1
59.4 49.5
52.8 39.6

0 0
3 . 3  0

13.2 6.6
3 .3  6 ,6

13.2  19 .8
6 .6  3 .3
0 0
9,9  16 . -5I

I
I
I

However, this comparative model was not
adopted in routine allergic patient monitoring
practice since the sampling strip could not be
replaced each time the study was performed. It
was therefore necessary to make a comparison
with the str ip used for ordinary weekly samp-
ling. Following this outline every Monday, be-
fore the weekly pollen count of the fixed station
was performed, the starting point of the com-
parative sampling was identi f ied on the melinex
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str ip with a ruler posit ioning the samplers close
to each other  on the same balcony.  By means of
a microscope i t  was possible to veri fy that the
better data correspondence was 'btaineci reacr-
ing on the Melinex str ip a well  defined 3*I4
mm area and dividing the data obtained by
three. Owing to the str ip rotat ion, both the pol_
lens col lected dur ing the sampl ing t ime c lose to
th is  invest igat ion (30 min. ,y  as wel l  as those sam_
plcd dur ing thc preccc l ing ancl  thc f ì r l lowing 30
minutes were present. -r 'he 

crata obt^inecr in this
way from the fixed VAS are actually the average
values referr ing to one hour and a half sampling
but they are fair ly comparable to the pol len
counts obtained frctm the pVAS. This compari_
son takes into account a variabir i ty factor that
depends on the weather during the thirty minutes
preceding the comparative sampling and the fol_
lowing ones but which can be certainly con_
sidered as neglectabre when referred to the short
sampling t ime. This comparison offers the possi_
bi l i ty to integrate the pol len count of a f ixed sta_
tion with other parameters necessary to study al_
lergic patients from the cl inical point of view.
For the cl inical survey g patients, affected by
pol l inos is ,  were enro l lecJ.  F 'ur  of  these were ar-
lergic to Urt icaceae ancr f 'our to Gramineae.
They were all resident of Lanciano's area and di-
agnosed from the allergological point of view
with in-vivo anrJ in-vitro tests. They have hacl
severe symptoms in their dwell ing_places. These
patients were then grven a diary and being told to
note down the a l lerg ic  symptom score and s imul_
taneously they had to rurn on the PVAS when
they were more heavily affected by symptoms.
Sampling had to be carried out for 30 minutes
recording the start ing sampling t ime on the
house's  balcony at  a  min imum height  of  two me_
ters abclve ground level. The patients was recom_
mended to be very close to the air sampler dur-
ing the above-mentioned 30 minutes.

T'he apparatus haci to be given back as soon as
possib lc ,  so thc samplcc l  s l ic lc  coulc l  be wi th_
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drawn, batteries could be recharged and the
working eff iciency control led for further use.
Slide reading was performed on Mondays after_
noon together with the str ip sampled in the
fixed station. The correlation between the svmp_
tom score card and the daily pollen average
concentration of the fixed station was then
evaluated, The data obtained for every patient
have been graphical ly represented ancJ hence the
Pcarsrn c'rrelat icln c'ef ' f ic ient has been calcu-
lated. - l 'hanks 

t '  i t  we quanti f iecl the c'rrelat i 'n
degree existing between the two variables to
evaluate the meaning of the associat ion i tself .
Pearson correlat ion coeff icient is an index with
values included in the interval - I  and * L

As far as the coefficient value is concerned,
the nearer to the unit, the higher is the link be-
tween the variables. positive values show a di_
rect associat ion, that 's to say i f  the values of a
variable are enhanceci, the values of the other
do the same. Negative values show the opposite
association, as a variable is enhanceil the other
decrease. Data corresponding to patients af_
fected by allergies to Gramineae have been stu_
died with the ALLFIT program rhar is specif ic
for the treatment of those cJata relat ing to dose/
response curves. By the term dose/response
curves we mean those groups of symmetrical
sigmoidal curves equipped with a plateau for the
response to dose 0, and one for the response to
an inf inite dose and a centrar phase of an armost
l inear trend. This type of curve is described by

the equation y : a - d
* d where (y))

I * (x/c)r'
stands for the awaited response, (<x)) stands for
the concentration or dose, the parameter <a> is
for the highest response and the parameter <d>
is for the lowest one. The parameter <b> corre_
sponds to the angular coefficient of the tangent
in <d> point of the central phase.

Parameter (c)) corresponds to ED50, namely
to the necessary concentrat i 'n to have 50,N, o! '
responses between lhc <zr> ancl <cl> values. The

AEROBIOLOGIA
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program has been developed in such a way to
allow the contemporary study of curve groups.
Several choices for the init ial  condit ions exist for
th is  analys is .

The random implementation of ini t ial  parame-
ters (a, b, c, d> can be shared by the curves group
or individual ly calculated for each of them. At
the beginning of the analysis of the curve,s group,
parameters are always calculated individual ly.
From the value detected in this f irst step i t  is
possible to decide i f  curves must share al l  or
some of the parameters.

E.g. we can choose to share parameters (a))
and <d> concerning the plateau i f  results are simi-
lar, as well  as i t  is possible to share parameter <b>
so that central phases of al l  curves are paral lel.

RESULTS

I ) Upon assessment of the same capture eff i-
ciency for both samplers, the stat ist ical test, used
to analyze pol len count and concentrat ion data
(Tab. I, II), revealed no-statistically differences
between the two data sets referred both to the
pollen count of one single day and for the follow-
ing tr ials.

2) Examined cl inical cases emphasize a high
concordance between the symptom score cards
of patients and the average daily pollen concen-
tration of the fixed srarion (Fig. 2, Fig. 4). The
value of the Pearson index correlation (r> corre-
lat ion is between 0.65-0.70 for the symptoms and
pollen concentrations of Irarietaria officinali,s L.
(Urticaceae). The correlaticln between symptoms
scores of patients allergic to Gramineae and the
daily pollen average concentration monitored by
the fixed apparatus is higher, with <r> value be-
tween 0.f10 and 0.90 al lowing us to consicler such
a situation as dose/response effect where the
dose is represented by the pol len concentrat ion
and the response by the symptoms of al lergic pa-
t ients (Fig. 3).

8  ( 1 9 9 2 )

Table II. Comparative data berween a fixed V.A.S,
equipped with weekly sampling strip and a personal vol-
umetric air sampler located at the same site.

Total pol len Grain concentrat ion
count  per  m3 o[  a i r

Fixed P.V.A,S. Fixed P.V.A.S.
V.A.S. V.A.S.

20-04-90
t i m e  1 2 . 3 0 - 1 3

Fagaceae
Graminaceae
Urticaceae
Cupressaceae
Corylaceae
Salicaceae

26-04-90
t i m e  1 0 . 3 0 - 1 1

Fagaceae
Graminaceae
Urticaceae
Cupressaceae
Corylaceae
Salicaceae

r3 -04 -90
t i m e  l  1 . 3 0 -  1 2

Fagaceae
Graminaceae
Urticaceae
Cupressaceae
Corylaceae
Salicaceae

6.6  3 .3
3 .3  6 .6

23.1 29J
3.3  0
0 0
0 0

49.5 3ó.3
9 .9  3 .3

72.6  82 .5
6.6 9.9
0 0
6.6  3 .3

6 ,6  0
1 9 . 8  9 . 9
29.7 39.6
23.t  16.5

0 0
3 , 3  0

2
I
7
I
0

0

l 5
a
J

2 2
2
0
2

2
6
9
7
0
I

I
2
9
0
0
0

l t
I

2 5

0
I

( l

t 2
5
0
0

Subtecr  a  Sub jac l  8

Figure 2. Gramineae daily average concentration and
symptom score.
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Figure .1.
SCOTES.

Gramineae concent ra t ion and symptom

In the f irst step, clata have been analyzed sct
that the implementation of parameters <<a, b, c,
d) was done individual ly for each curve. The
data <tbtained led us to share parameter <cl> in
the second step, ancl to share parameter <b>
every t ime wi th s imi lar  resul ts  ( - l 'ab.  I I I ) .

These have al lowecr us to state that the rast
analysis, that 's to say the one where parameters
(a, b, d> have been shared (same plateau with
dose 0, with infine dose and parallelism of the
central phase for all the curves) resulted to be
the best one. Therefore the data are well rep_
resented by curves of the dose/response type,
and there is a real relationship between the con_
centrat ion (or dose) of st imuli  that the patients
undergo and the symptoms they feel. Moreover
sharing parameters al lows us to state that the
highest and lowest varues and the trcncr . f '
symptoms during the test are the same for al l
the subjects. The pol len concentrat ion detected
by PVAS on severe allergic symptoms onset is
very high on the average, from twofold to six-
fold compared to the values recorded over the
same sampling period by the fixed station. Ac_
cording to these prel iminary data i t  is possible
to state that the pol len monitoring with pVAS is
extremely useful to verify the pollen exposure to
the patient during the day. If such a survey is
often carried out during the day and, for several
weeks, we would be able to obtain information
(real exposure, etc.. .)  which is extremely useful

Figure 4. Parietaris daily average concentration and
svmptom score.

Toble IIL Test tbr reliability of various models.

Ítarameters .shared
('urve.s None A i l d A l l a ,  b Al la ,  b ,  dr

P
I
2
I

J

4

r . l 4
1 . 8 5
0.63
0 . 6 1

0.5481
0 . 0 1 2
0.062
0.04ó

| . 1 4
1 . 8 4
0.64
0 , 6 1

0.579
0.012
0.068
0.044

1 . 2 1
1 . 8 1
0.ó3
0 .58

0.426
0 , 0 1 4
0.05ó
0.024

| . 2 6
t . 6 6
0.59
0.67

0.33ó
0.03ó
0.028
0.098
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both in the respiratory physiopathological ancl
in al lergological f ields. The survey we performed
rcl lccts 'nly 'ne of the .perati .nal aspects . f '
these PVAS which in  m.nosensi t izecr  pat ients is
essentiaf ly the quonti tat iue respiratory troubles
due to close presence of plants whose pol len
production had to be verified. From the allergo-
logical point of view we must study also
patients with qualitative sensitization problems,
namely severe pcl l l inosis l inkecJ with the
presence of anemophilous ancl entomophilous
pollens that are not suff iciently m.nitorecl with
the fixed station sampling ancl often not tested.
The aerobiological information obtained plays
an important role for better interpreting the
symptoms ancJ to perform easier aetiological cl i_
agnosis .

' fhe 
only disadvantages of PVAS are the fol_

lowing: short operation t ime, namely only thirty
minutes at the volumetric sampling standard of
ten l i ters of air per minute due to the battery ex_
haustion; long charging period of approximately
l2  hours.  In  fact  th is  a l lorvs a c la i ly  sampl ing

only. However, apparatuses equippecl with re_
chargeable nickel cadmium batteries Iast ing four
hours are being manufacturecl.  fhanks t<t them
it wi l l  be possible to perform even mult iple
samplings al l  day long, for example two hours in
the morning and two hours in the afternoon, if
necessary also in a different environment by
simply replacing only the sl ide. Therefore the al-
lergic patient can be studied through data that
correspond more and more to the natural vol_
umetric sampler, the respiratory tract. Such new
knowledge will be useful and necessary to per-
form more correct diagnosis and treatment.
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