FORECASTING THE ONSET OF AN ALLERGIC
RISK TO POACEAE IN NANCY AND STRASBOURG
(FRANCE) WITH DIFFERENT METHODS
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Pollen of Poaceae is among the most allergenic pollen in Europe with pollen of birch. It is therefore useful to ela-
borate models to help pollen allergy sufferers. The objective of this study was to construct forecast models that could predict
the first day characterized by a certain level of allergic risk called here the Starting Date of the Allergic Risk (SDAR}. Models
result from four forecast methods (three summing and one multiple regression analysis) used in the literature. They were
applied on Nancy and Strasbourg from 1988 to 2005 and were tested on 2006. Mean Absolute Error and Actual forecast abili-
ty test are the parameters used to choose best models, assess and compare their accuracy. It was found, on the whole, that
all the models presented a good forecast accuracy which was equivalent. They were all reliable and were used in order to fore-
cast the SDAR in 2006 with contrasting results in forecasting precision.

Poaceae - Forecast method - Meteorological data - Allergic risk.

INTRODUCTION

Grass pollen is considered to be one of the most
important aeroallergens in Europe (1) affecting, for
example, 20% of pollen-allergic people in Denmark
and 80% of pollen-allergic people in France or in the
Netherlands (2). A mean calendar of the pollen sea-
son is often used for forecasting of the Starting Date
of the Allergic Risk linked to Poaceae (SDAR). Because
of the high variability of the SDAR from one year to
the next, this calendar is not adapted for an accurate
prediction. Many models were produced to forecast
the SDAR using only temperatures like the Growing
Degree Days (GDD), the Lejoly-Gabriel and the Q.
sum methods presented in this paper. But, in the case
of Poaceae, rainfall is also a significant factor in the
prediction of the starting date of pollination (3) and
this parameter is generally associated with tempera-
ture in a multiple regression analysis (4). This last
method is chosen too in order to predict the SDAR in
Nancy and Strasbourg. With regression analysis, in
addition of temperature and rainfall, we can introdu-
ce relative humidity, sunshine duration and under-
ground temperature. These three last meteorological
data were previously used to forecast the starting
date of pollination of other herbaceous plants like rag-
weed (5).
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MATERIALS AND METHODS

Climate and pollen monitoring sites

Nancy and Strasbourg are located in the north-eas-
tern part of France; they are characterized by a clima-
te with continental influences. Nancy is situated at
212 m above sea level (48°41° N, 6°11" E) and
Strasbourg at 142 m (48°35" N, 7°45’ E). In Nancy,
mean temperatures for January and July are approxi-
mately 1.2°C and 18°C respectively, mean annual rain-
fall is about 759.3 mm and mean annual duration of
sunshine is 1651.5 hours (1961-1990 average). As
regards to Strasbourg mean temperatures are 0.9°C
for January and 19.1°C for July; mean annual rainfall
and the amount of sunshine recorded annually are
lower than Nancy values (610.5 mm and 1636.9 hours
respectively).

The pollen grains were sampled by Lanzoni-Hirst-type
(6) volumetric traps placed on the roof of the Faculties
of Medicine of Nancy and Strasbourg, 18 and 50 m
above ground level respectively. They were calibrated
to handle a flow of 10 litres of air a minute, which
roughly corresponds to human breathing, and a built-
in vane ensured that they were permanently oriented
in the direction of the wind. Pollen grains sucked into
the trap impacted on a cylindrical drum covered by a
plastic film coated with a uniform layer of silicone
solution and rotated by 7-day clockwork at a speed of
2 mm/h (7, 8). The methodology employed is com-
mon for this type of sampling. Every week, the strip
was removed and cut into seven equal segments cor-
responding to the 7 days of the week. Each segment
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was mounted between slide and coverglass. Then it
was examined by light microscopy and pollens were
counted on 2 or 3 equal-distanced horizontal lines.
The results were expressed as the number of pollen
grains per cubic metre of air.

Grass pollen data

Grass pollen data were supplied by the French aerobio-
logical network (RNSA) which managed 59 pollen traps
in 2006. This study used two historical databases of 19
years for Nancy and Strasbourg; the dataset ranged from
1988 to 2005.

Various thresholds were found in literature in order to
define the starting date of pollen season. For example
Laaidi (4) used a relative threshold those origin is graphi-
cal (9). It corresponds to the day when the daily pollen
concentration first reaches 1% of the annual sum, the
accumulated concentration up to this day being at least
5% of the same annual sum. This procedure eliminates
the long tails of very low values at the start of the season,
which may not accord with local phenology (4). But these
relative thresholds, inevitably, correspond to different
counts according to the inter-annual variability of pollen
amounts. This method is, therefore, not very suitable for
a forecast intended for allergy sufferers. Furthermore
missing values were found in the Nancy and Strasbourg
datasets during the grass pollen season, so total grass
pollen amounts could not be known for some years. In
England, a Threshold 30 method was used (10) which is
defined as the first day when the polien count is greater
than or equal to 30 grains/m3. This method is based on
the results of several clinical studies that indicate that this
is the average concentration at which hay fever patients
are likely to experience symptoms (11, 12).

In France, the RNSA has developed a risk index for each
allergenic pollen (13, 14). This index ranges from 0 (no
risk) to 5 (very high level of risk). For Nancy and
Strasbourg, we chose the first day when the daily avera-
ge Poaceae pollen count reached 10 grains/m3 followed
by a four-day period which reached, at least, 40
grains/m3. Moreover, three days of the total five-day per-
iod had to reach the daily average threshold. Ten
grains/m3 correspond to level 3 in the risk index applied
to Poaceae (medium risk) and the following conditions
have the advantage of eliminating isolated days when
the daily average grass pollen count reached the
medium risk level.

Meteorological data
Meteorological data were supplied by Météo France.

The following variables, from the sites of Nancy-Essey
and Strasbourg-Entzheim, were used for this study:

* minimum, maximum and mean daily temperatures.
+ daily rainfall.

+ daily sunshine duration (in minutes).

* minimum, maximum and mean daily relative humidity.
In addition to these classical meteorological parame-
ters, the number of days with rainfall (above or equal
0.1, 1 and 5 mm respectively), the number of days
where minimum, maximum and mean temperatures
were lower than 0°C and the temperature 10 cm and
20 cm under ground were included.

In literature the use of 10-day periods or decade-of-
days is a standard method employed in meteorologi-
cal and aerobiological works (15, 16, 17, 18, 19, 20)
but many of these periods are overlapping two
months; the reading is, consequently, not very practi-
cal. To a straightforward reading we chose fortnightly
periods, based on monthly division, which are the fol-
lowings: 1 to 15 January (symbolized by 01a), 16 to 31
January (01b), 1 to 14 February (02a), 14 to 28 or 29
February (02b), 1 to 15 March (03a), 16-31 March
(03b), 1 to 15 April (04a) and 16-30 April (04b).
Variables were taken from 1 January because this is
the onset date used in papers about grass pollen fore-
cast (10, 21). The earliest SDAR occurred at the begin-
ning of May, therefore meteorological parameters
recorded after the 30 April were excluded.

Because of the different lengths of these periods, all
the factors were converted in fortnightly and monthly
averages. Because of the variable length of the
second fortnight of February, the number of rainfall
days and negative temperatures days were taken over
from the frequency of these days during the under
consideration period.

Forecasting methods

Three temperature accumulation methods are pre-
sented in this part:

> Growing Degree Days (GDD) method was develo-
ped, originally, for the calculation of heat units in pest
management (22). Degree-days are calculated by a
single triangle and a single sine method. Minimum
and maximum temperatures are accumulated depen-
ding on an upper and a lower threshold. Many com-
binations are therefore possible according to the posi-
tion of minima and maxima in relation to values of
the two thresholds. Many papers used the triangle
method, or the sine one, in order to predict the star-
ting date of pollen season of different species like
olive tree (23) and oak (24, 25). But authors only used
the lower threshold, according to a paper of Snyder et
al., because: "it was assumed that development is
negligible when the temperature is below the lower
threshold and that there is no further increase in
developmental rate when air temperature is above an
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upper threshold temperature” (26). GDD are calcula-
ted as following:
*+ GDD = 0 when x = Tx.
*when Tn<x<Tx.
* when x < Tn.
* Tn, Tx, Tm = minimum, maximum, mean temperature;
x = threshold temperature.
> Lejoly-Gabriel method [9] is a simpler version of
GDD method. Originally, mean temperatures are
accumulated above a certain threshold, but the use of
maximum temperature appeared to be more efficient
to predict the beginning of the pollen season linked to
the appearance of an allergic risk. This method is,
above all, used in French publications (4, 27, 28). The
formula is the next one:
« when Tx > x.
+ Tx = maximum temperature; x = threshold temperature.
> Q, is, originally, a notion which corresponds to a
constant for given vegetal specie. Analogically with
Van't Hoff's law in chemical kinetic, Q, (t) is identified to
the existing link between the growth speed for T tempe-
rature and those would be observed for the temperatu-
re T+10°C. Q;; sum method, which results from it,
allows the growth and development of a plant to be
adjusted to an exponential temperature law [4]. It cor-
responds, there, to the “Warm Effect” (WE) method
(29), generally used in French articles notably for the
Poaceae forecast (4, 30), which formula is the next one:
« WE = Qq(T10 + Q,,T¥10
» Tn, Tx = minimum, maximum temperature.
Contrary to GDD and Lejoly-Gabriel methods, where
temperatures are summed above a certain threshold,
the Q4 sum method gives us the ability of using all
the temperatures of the period preceding SDAR.
In order to forecast the SDAR from many meteorolo-
gical data like temperature, rainfall or relative humidi-
ty, linear multiple regression analysis is the most
appropriate method (4, 5). A forward stepwise mul-
tiple regression was applied on all the meteorological
data of each fortnightly period; the most non-colinear
significant correlated variables with SDAR, at a p level
of 0.05, were established. The operation was therefo-
re repeated eight times (once for each fortnightly per-
iod from the 1¢ January to the 30" April).
Variables selected by each forward stepwise regres-
sion were included in a standard linear multiple
regression as the next example:
* SDAR = a;x; + ax, + ... + b.

STANDARDS OF CHOICE
OF BEST MODELS

GDD and Lejoly-Gabriel methods consists of cumula-
tively summing the daily average values, peculiar to
each method, from a statistically determined date,

above a thermal threshold and until the SDAR pre-
viously calculated. Several dates were tested in order
to determine the best one for starting the sum calcu-
lation. These dates ranged from 1 January to 30 April,
in steps of one day. Different thermal thresholds,
above which the daily temperature is effective, were
also tested, from 0 to 20°C, in steps of 0.5°C. The
same process was applied for the Q;; sum method
but, instead of thermal thresholds, different Q,, coef-
ficients were tested from 1 to 12, in steps of 0.1.
The best starting date and the more appropriate thre-
shold were those that minimized the Mean Absolute
Error (MAE) which is a good indicator of mean errors
of predi]ct\ion. The MAE is calculated as:
o [MAE = NZ‘X - X,
* N = Number of observationsx, = estimated value;
X,= predicted value.
in the case of several date/threshold combinations
with the same MAE value, those that minimized the
Root Mean Square Error (RMSE) were chosen.
As regards linear multiple regression analysis,
variables selected by each forward stepwise regres-
sion were included in a standard linear multiple
regression. They were resulted from different periods
and therefore they were physically independent
because maximum temperatures of the second fort-
night of April, for example, could not be predicted
according to mean relative humidity of the first fort-
night of February. But, in most cases, a statistical
multi-colinearity, which affects the quality of models,
exists between these variables. In order to compensa-
te for this, the use of an Actual forecast ability test (Af
test) is appropriate. This test is stemmed from the
coefficient of determination (RC) which takes into
account the number of variables used and the num-
ber of available observations. Smaller the gap bet-
ween Af value and R? is, better the model is.
The Af test is calculated as:
« Af = rP-2[(M/N)+(1-r)1/(1-M+N).
* R? = coefficient of determination; M = number of
variables in the equation; N = number of observations
Therefore, only the variables without multi-colineari-
ty were kept in the equations of regression. These
variables were, of course, significantly correlated with
SDAR at a p level of 0.05.

RESULTS

SDAR for each town and each year are presented in
Table 1 in number of days from 1* January. In Nancy
the average SDAR is approximately on 10" May (day
130 from 1= January) for a no-leap year (9" May the-
refore for a leap year). The standard deviation reaches
5.96 days. The earliest SDAR occurred on 2™ May in
1999 and 2003 and the latest in 1991 (23 May).
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The average SDAR occurs 3 days later in Strasbourg
i.e. the 13" May for a no-bissextile year which corres-
ponds to the 1337 day from 1+ January. The standard
deviation reaches 5.20 days. The earliest SDAR took
place on 4"May in 2003 and the latest in 1996 on the
142" day of the year (21¢ May).

According to the W test of Shapiro-Wilks, which eva-
luates the normality of a distribution, the series of
SDAR of Nancy and Strasbourg presented a Gaussian
distribution with p values of 0.1454 and 0.6611 res-
pectively. So, in this case, the comparison between
the two series could be done with the t test of
Student, and linear correlation between data of Nancy
and Strasbourg could be realized. The p value of the t
test were 0.162 and the coefficient of correlation rea-
ched a value of 0.78 (p<0.001). So SDAR of Nancy and
Strasbourg were statistically similar, despite a gap of
2.7 days between both averages, and followed the
same trend during the 1988-2005 period.

Following the determination of the Starting Date of
the Allergic Risk for each station, the next results pre-
sented were resulted from models established from
1988 to 2005. The year 2006 was deliberately removed
of the development of models in order to test the
accuracy of the different models in a forecasting
context.

The best combinations between date and threshold in
order to minimize the mean absolute error for the
three cumulative methods are given in Table 2.

We can notice that the starting dates are late and all
occur during the second part of April except for GDD
method in Strasbourg. The latter we start the sum-
ming, the better are the forecasts. Thresholds are
various but they are almost identical for the Lejoly-
Gabriel method.

Mean Absolute Error (MAE) and Root Mean Square
Error (RMSE) associated to the date/threshold emer-
ging from Table 2 are presented in Table.

All the models present a good accuracy with a mean
absolute error lower than 2.5 days. We can notice,
here, that Lejoly-Gabriel is the best cumulative
method to predict the SDAR in Nancy and Q,, method
is the most accurate for Strasbourg. But, overall, the
results are equivalent; all the methods are valid even
they were elaborated according to different processes
and hypothesis.

As regards linear multiple regression analysis,
variables significantly correlated with SDAR at a p
level of 0.05 are collected on Table 4.

The main characteristic of this table is the important
rule played by the variables of the second fortnight of
January in Nancy and Strasbourg. Temperature and
rainfall are significantly and negatively correlated with
SDAR. Early SDAR seems to be linked to mild tempera-
tures and rainy weather during this period.
Temperature is the most recurrent variable and has the

same influence for all the periods where it appears:

* negative correlations with thermal values.

* positive correlations with number of days where
temperature (minimum, maximum or mean) are
lower than 0°C.

Two equations, where the gap between R? and Af test

values are minimized, are resulted from these correla-

tions:

* SDARNaNcY = 1.059*T0_01b - 1.308*Tn_04b + 131.622

R?=0.7724 (p < 0.001) Af = 0.7326 MAE = 2.28 RMSE

=277

* SDARsTRAsBOURG = 0.798*T0_01b + 1.120*T0_03a +

127.790

R?=0.5794 (p = 0.0015) Af= 0.5168 MAE = 2.82 RMSE

=3.30

TO = number of days where mean temperature is

lower than 0°C; Tn = minimum temperature; 01b = 16-

31 January; 03a = 01-15 March; 04b = 16-30 April

Mean Absolute Error associated to these equations is

a little upper than MAE of models resulted from

cumulative methods. However, the accuracy is good

especially for Nancy. We can notice that the use of the

Actual forecast ability test conducts to equations with

only two predictive variables which are not affected

by multi-colinearity.

2006 forecasts

In 2008, the Starting Date of the Allergic Risk (SDAR)
occurred on the 12th of May in Strasbourg and on the
15th of May in Nancy. The different models presented
before are used to predict the SDAR for this year.
Results are presented in Table 5.

The SDAR forecasted in Nancy always occurs before
the observed SDAR with a quite large gap, upper than
one week, for models resulting from cumulative
methods. Results are contrasting in Strasbourg with
very accurate forecasts using models of Lejoly-
Gabriel and Q10 method, while the SDAR predicted
by the two others occur later than the real one. In
order to initiate a preventive treatment against pollen
allergy, too earlier forecasts (however without large
gaps) are less prejudicial than too later ones.

DISCUSSION AND CONCLUSION

Different methods were presented in this paper and
their main characteristic was their equivalent forecast
ability with a similar accuracy demonstrated by the
use of the Mean Absolute Error. Recently, a study of
Laaidi was done upon the forecast of Poaceae for four
Burgundian stations (4) during the periods 1996-1998
(Montbard, Dijon and Macon) and 1995-1998 (Chalon-
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31“;:; NA':;Y STRASBOURG method date threshold sum
1089 :34 :g; GDD 21 April 7°C 107.86°D
1990 133 133 NANCY Lejoly-Gabrie! 24 April 16.5°C 195.74"0-
1991 143 141 Qo 21 April 57 646.86 units
1992 134 135 GDD 18 February 0°C 815.14°D
1993 125 135 STRASBOURG Lejoly-Gabriel 29 April 17°C 215.42°C
1994 129 128 Qip 30 April 4.1 315.78 units
}ggg :ig 127 Table 2: Starting dates of summing temperatures, thresholds and sums to reach
142 in order to forecast the Starting Date of the Allergic Risk of the most accurate
1997 131 135 I ;
1998 129 130 models for each cumulative method and each station {1988-2005).
1999 122 130 GDD = Growing Degree Days method. Lejoly-Gabriel and Q10 are the name of
2000 123 126 the other ones.
2001 128 131
2002 127 133 method MAE RMSE
= oE |
2005 130 140 NANCY Lejoly-Gabriel 1.47 2.74
average 129,83 132,5 Qi 1.82 2.74
© - - GDD 2.24 3.43
Table 1: Starting Dates of the Allergic |  STRASBOURG Lejoly-Gabriel 2.00 2.67
Risk in Nancy and Strasbourg (number q 176 529
of days from 1st January): annual 10 : :
\ values, average and standard deviation.  Table 3: Mean Absolute Error (MAE) and Root Mean Square Error (RMSE), in

Ll

266

days, corresponding to date/threshold combinations of each cumulative
method presented in Table 2 (1988-2005).

station variable period significance
rainfall -0.4715
rainfall days > 0 mm -0.5299
rainfall days > 0.9 mm -0.4733
rainfall days > 4.9 mm -0.5357
minimum temperature -0.6466
maximum temperature -0.7063
mean temperature -0.6874
number of days where immmum 16-31 January 0.6998
temperature < 0°C
number of days where maximum 0.6526
temperature < 0°C ’
NANCY number of days where mean 0.7727
temperature < 0°C '
ground temperature (-10 cm) -0.5765
ground temperature (-20 cm) -0.5413
minimum relative humidity 0.4864
number of days where maximum 05114
temperature < 0°C '
number of days whers mean 01-14 February 0.4731
temperature < 0°C
ground temperature (-10 cm) 0.479
ground temperature ( -20 cm) 0.4973
minimum temperature 16-30 April -0.5772
rainfall days > 0 mm -0.4833
rainfall days > 0.9 mm -0.5531
maximum temperature -0.5025
mean temperature -0.4905
number of days where :mmmum 16-31 January 0.6166
temperature < 0°C
number of days where maximum 0.5457
STRASBOURG temperature < 0°C :
number of days where mean 0.6443
temperature < 0°C i
number of days where maximum
temperature < 0°C 15-28 (29) February 0.5172
minimum temperature -0.4743
number of days where mean 01-15 March 0.5475
temperature < 0°C )

Table 4: Significant correlations between fortnightly meteorological variables and the
Starting Date of the Allergic Risk at the 0.05 level.
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sur-Sadne) where forward stepwise regression analy-
sis, Lejoly-Gabriel and Q10 methods were used. As
regards models which results from Lejoly-Gabriel
method, Mean Absolute Error values ranges from
0.33 day (Montbard and Mécon) to 3 days (Dijon). As
for Q10 method, models give the exactly starting date
of Poaceae season for three sites except for Chalon-
sur-Saéne where MAE js equal to 3 days. The compa-
rison between these data and Nancy and Strasbourg
is impossible because of the differences in series
lengths and geographical location. However, for the
four sites taken as a whole, MAE linked to each cumu-
lative method is globally similar and shows their equi-
valent ability in forecasting the SDAR; a fact which is
confirmed in the present paper. Multiple regression
analysis was performed with 10-day meteorological
data and the four periods were grouped together in a
fictive 13-year dataset because of the small size of the
samples in each site {4). MAE of the equation resuyl-
ting from this dataset is 4.54 days. These quite bad
results might come from the process used and put
forward that model accuracies are better when they
are elaborated from dataset of one sijte.

The parallel established between our results and the
study upon Burgundian sites allows verifying that dif-
ferent types of forecast methods can be used with
similar results. Multiple regression is as reljable as
the more classical cumulative methods but its
approach is different with using other Mmeteorological
data than air temperature,

The main objective of thig paper was to construct
forecast models from different methods and several
meteorological variables, Using underground tempe-
rature, number of days of rainfall or number of days
where air temperature is below 0°C is an uncommon
approach. The use of winter averages of the NAO
(Northern Atlantic Oscillation), not tested here, seems
as well to be useful in the forecast of pollen counts
(10, 12). This is probably a room for further investiga-
tion in the SDAR forecast.

The ability to predict the first day when occurs a
medium-level allergic risk for Poaceae up to one
month and half before the SDAR will be of assistance
to the medical profession, including allergists plan-
ning treatment and physicians scheduling clinical
trials. Such information will also be useful for phar-

STRASBOURG

GDD method 7 May (- 8) 19 May (+ 7)
Lejoly-Gabriel method 6 May (- 9) 12 May (0)
Qg method 6 May (- 9) 11 May (-1)

linear multiple regression 11 May (- 4) _] 20 May (+ 8)

Table 5: Predicted Starting Date of the Allergic Risk in 2006
and gap, in days, between predicted and observed value for
each cumulative method presented in Table 2 and the linear
multiple regression.

maceutical companies and the health care industry
that market and stock hay fever treatments [19].
Acknowledgements: This work was done as part of a
doctoral thesis supported by ADEME and RNSA. The
author thanks Météo France and RNSA, who supplied
the meteorological and pollen data respectively.
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DINING OUT POSES HIDDEN DANGERS FOR FOOD-ALLERGIC PATRONS
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ARLINGTON HEIGHTS, IL — A survey of restaurant and food establishment personnel reveals
that for food-allergic consumers, dining out may be a greater risk than they realize. The first-of-
its-kind study was published this month in Annals of Allergy, Asthma & Immunology, the scien-
x tific journal of the American College of Allergy, Asthma and Immunology (ACAAI).

' Ryan Ahuja and Scott H. Sicherer, M.D., of The Elliot and Roslyn Jaffe Food Allergy Institute,
Mount Sinai School of Medicine, New York, N.Y., found that food-allergy training was reported-
ly conducted in only 42 percent of personnel at 100 restaurants and food establishments.
While approximately 90 percent of managers, servers and chefs reported varying degrees of
“comfort” with providing a safe meal, numerous misconceptions were disclosed. For example,
restaurant personnel reported that consuming a small amount of allergen is safe (24 percent);
fryer heat destroys allergens (35 percent); and, removal of an allergen from a finished meal was
safe (25 percent).

Food allergy registries indicate that reactions in restaurants accounted for up to 25 percent of
accidental exposures in persons with peanut and tree nut allergies, and 15 of 32 percent of fatal
reactions to foods began from food obtained in a restaurant or food establishment.

Dr. Sicherer emphasizes that the discrepancy between high comfort in preparation of a safe
meal and deficits in knowledge about food allergy found in this study carries important lessons
for restaurants and consumers.

“Food preparers should familiarize themselves with issues relevant to food allergy, including
cross-contact of allergens with safe foods,” he said. “The food-allergic diner must clearly dis-
close their allergies, ensure there is a clear line of communication with the people making the
food, and remind the staff about problems with cross contact.”

He also recommends carrying emergency medications, avoiding dishes or restaurant situations
that are likely to be problematic (such as buffets and sauces) and suggests allergic diners have
a written “Chef Card” listing their allergies which can be handed to the restaurant staff for star-
ting a conversation to better ensure a safe meal.

Patient information on allergic diseases including food allergy is available by calling the ACAAI toll free
number at (800) 842-7777 or visiting its Web site at www.acaai.org <http://www.acaai.org/>. For food aller-
gy patient information or support, call the Food Allergy and Anaphylaxis Network (FAAN) at (800) 929-4040
or visit online at www.foodallergy.org <http://www.foodallergy.org/>.

The American College of Allergy, Asthma and Immunology (ACAAI) is a professional medical organization
headquartered in Arlington Heights, Ill., that promotes excellence in the practice of the subspecialty of aller-
gy and immunology. The College, comprising more than 5,000 allergists-immunologists and related heal-
th care professionals, fosters a culture of collaboration and congeniality in which its members work toge-
ther and with others toward the common goals of patient care, education, advocacy and research.
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