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Abstract Objective: To use published data to compare the economic consequences of
specific immunotherapy (SIT) lasting 3 years with those of continuous symptom-
atic treatment in patients with either pollen or mite allergy.

Design and setting: The evaluation was conducted from the following 3 perspec-
tives in Germany: (i) society; (ii) healthcare system; and (iii) statutory health
insurance (SHI) provider. A modelling approach was used which was based on
secondary analysis of existing data. The follow-up period was 10 years. The
break-even point of cumulated costs, their difference per patient and the addi-
tional cost per additional patient free from asthma symptoms [incremental cost-
effectiveness ratio (ICER)] were used as target variables, each from the viewpoint
of SIT. The types of costs were direct and indirect (society), direct (healthcare
system) and those incurred by SHI (i.e. expenses). In the base-case analysis, the
average values of the clinical parameters and average case-related costs/expenses
were applied.

Main outcome measures and results: The break-even point was reached be-
tween year 6 and year 8 after the start of therapy, resulting in net savings of
between 650 and 1190 deutschmarks (DM) per patient after 10 years. The ICERs
of SIT were between –DM3640 and –DM7410, depending on study perspective
and nature of the allergy (1990 values for symptomatic treatment and treatment
of asthma, 1995 values for SIT; DM1 ≈ $US0.58). The sensitivity analysis dem-
onstrated the robustness of the model and its results. First, all the independent
variables of the model were varied. Secondly, the influence of the model variables
was quantified using a deterministic model. SIT was more likely to result in net
savings than in additional costs. An economic parameter (cost for symptomatic
treatment) had the highest influence on the results.

Conclusions: This evaluation showed that SIT for 3 years is economically ad-
vantageous in patients who are allergic to pollen or mites and whose symptoms
are inadequately controlled by continuous symptomatic treatment. After 10 years,
the administration of SIT leads to net savings from the perspectives of society,
the healthcare system and SHI (third-party payer) in Germany.

ORIGINAL RESEARCH ARTICLE Pharmacoeconomics 2000 Jan; 17 (1): 37-52
1170-7690/00/0001-0052/$20.00/0

© Adis International Limited. All rights reserved.



Up to about 20% of the population in indus-
trialised countries have type I allergic conditions
of the respiratory tract, especially seasonal allergic
rhinitis (pollen allergy, ‘hay fever’), perennial aller-
gic rhinitis (most often caused by house dust mites)
and allergic asthma.[1-3] The estimates of the life-
time prevalence of these rhinitis-type syndromes in
the UK, Germany, Switzerland and Finland range
between 14 and 20%.[1,4] In the case of asthma,
about 30% of adult patients have exogen-allergic
asthma.[5] Conversely, approximately 20% of pa-
tients with allergic rhinitis also have asthma.[6]

Suitable treatment of allergic rhinitis consists of
the following alternatives: (i) avoidance of the of-
fending allergens; (ii) pharmacotherapy using anti-
histamines, decongestants and corticosteroids; (iii)
specific immunotherapy (SIT) [hyposensitisation];
and (iv) surgery.[1] In patients with high intensity
of allergic symptoms, proven sensitisation to defi-
nite allergens, insufficient allergen avoidance and
inadequate response to drug treatment, SIT over a
period of 3 years is indicated.[7-10] SIT is the prac-
tice of gradually administering increased quantities
of an allergen extract to a patient with the allergy
to ameliorate the symptoms associated with sub-
sequent exposure to the causative allergen.[10]

The clinical effectiveness of SIT has been doc-
umented in a wealth of controlled clinical trials and
observational studies. Two position papers (one by
the European Academy of Allergology and Clinical
Immunology[7] and the other by the WHO,[10] as
well as a meta-analysis of randomised controlled
trials of SIT in asthma,[11] are cited here. However,
resources for medical care of the population are
limited and therefore make it necessary to base the
decision for a specific treatment alternative not only
on proven clinical effectiveness but also on eco-
nomic consequences. This is even more true as costs
for SIT in the 3-year treatment period are higher
than those for symptomatic treatment (pharmaco-
therapy).

Therefore, the purpose of our study was to esti-
mate and compare the long term economic conse-
quences of the treatment alternatives, SIT and symp-
tomatic treatment, in patients with seasonal (pollen)
and perennial (mite) allergic rhinitis over a period

of 10 years in Germany. For SIT, the cost for SIT
from year 1 up to year 3 plus allergy- and asthma-
related treatment costs from year 1 up to year 10
were evaluated. For symptomatic treatment, the
costs from year 1 up to year 10 were evaluated. The
following perspectives were chosen: (i) society
with direct medical and indirect costs; (ii) German
healthcare system with direct medical costs; and
(iii) statutory health insurance (SHI). This last per-
spective includes expenses for ambulatory and hos-
pital treatment (except rehabilitation), calculated
as direct medical costs minus patient charges minus
the discount received from public pharmacies in an
outpatient drug treatment setting.

In this analysis, a group of allergen extracts from
3 German manufacturers was evaluated. In pollen
allergy, Allergovit® A/B, Tyrosin-Allergoid® and
Purethal® were taken. In mite allergy, Novo-Helisen®

Depot, ADL-Depot® and Depot-HAL AU® were in-
vestigated.

The following target variables were chosen, each
from the perspective of SIT: (i) the break-even time
of cumulated costs/expenses between the 2 treat-
ment alternatives; (ii) the difference in cumulated
costs/expenses per patient after 10 years; and (iii)
the additional costs/expenses per additional patient
free from asthma symptoms after 10 years.

Methods

Estimation of Economic Consequences

This economic evaluation of SIT versus phar-
macotherapy in seasonal and perennial allergic rhi-
nitis, respectively, was conducted according to the
recommendations of the German Society for Clini-
cal Pharmacology and Therapy for performing and
assessing pharmacoeconomic studies.[12]

The retrospective approach of the investigation
used an economic model which incorporated: (i)
empirical effectiveness data of SIT and pharmaco-
therapy; (ii) secondary analysis of epidemiological
information and of structural data; (iii) regulations;
(iv) an additional survey in the outpatient sector to
assess resource consumption during SIT; and (v)
expert knowledge.

The proportion of patients with asthma at the
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initiation of treatment, the cumulative incidence of
asthma, the cumulative remission of asthma symp-
toms, the excess mortality of patients with asthma
and the reduction in the need for anti-allergic phar-
macotherapy were used as clinical (effectiveness)
parameters for both alternatives. The frequency of
adverse events needing treatment was considered
for SIT exclusively.

Diagnostic measures, allergen extracts, medical
outpatient services and treatment costs of adverse
events, symptomatic anti-allergic comedication and
treatment of asthma in the case of SIT, as well as
anti-allergic treatment and treatment of asthma in
the case of symptomatic pharmacotherapy, were
used as economic parameters.

Modelling

Modelling in the course of the investigation was
based on a decision-tree technique and comprised
3 steps. First, the disease course of the target pa-
tients assigned to either of the treatment alterna-
tives was described over a period of 10 years using
the clinical parameters described above, except re-
mission of allergic rhinitis symptoms. Secondly,
average case-related costs/expenses were applied
per patient per year according to the cumulative
prevalence of all the clinical parameters. In the third
step, these interim results were summed year by
year over the whole period of 10 years for each of
the treatment alternatives. This process gave a sto-
chastic model for quantification of the target vari-
ables using a functional correlation between the
target variables and the exogenous parameters (in-
dependent variables) of the model.

The target variables, break-even point of cu-
mulated costs/expenses and difference in cumu-
lated costs/expenses per patient after 10 years be-
tween the 2 alternatives were assessed using a
cost-consequence analysis (CCA). Therefore, the
year X of the break-even point was derived from:

(CSIT1–X) = (CP1–X)

where CSIT1–X is the cumulated cost in the SIT
group from year 1 to X and CP1–X is the cumulated
cost in the group which receives anti-allergic phar-

macotherapy from year 1 to X. The difference in
cost per patient after 10 years, ∆C1–10/patient, was
estimated as:

DC1–10/patient = (CSIT1–10 – CP1–10)/patient

where CSIT1–10 is the cumulated cost in the SIT
group from year 1 to 10 and CP1–10 is the cumu-
lated cost in the group which receives anti-allergic
pharmacotherapy from year 1 to 10. The difference
per patient, ∆C/patient, is negative (savings) if the
break-even point is reached before year 10.

Additional costs/expenses incurred by SIT per
additional patient free from asthma symptoms after
10 years were quantified in an incremental cost-ef-
fectiveness analysis (ICEA). Therefore, the incre-
mental cost-effectiveness ratio (ICER) of using SIT
instead of anti-allergic pharmacotherapy was esti-
mated as:

ICER = ∆C1–10/∆SFA

where ∆C1–10 is the incremental cost of using SIT
instead of anti-allergic pharmacotherapy and is given
by CSIT1–10 – CP1–10 and ∆SFA is the number of
additional patients free from asthma symptoms
gained by SIT instead of anti-allergic pharmaco-
therapy.

Information Sources

The following sources were used to estimate the
economic consequences of SIT versus pharmaco-
therapy in seasonal and perennial allergic rhinitis,
respectively:
• clinical trials, observational studies and epide-

miological information[6,7,13-53]

• the price of allergen extracts in public pharma-
cies for outpatient care,[54] regulations governing
patients’ prescription charges[55] and discounts
received by SHI[56]

• the Uniform Assessment Standard (UAS) [Ein-
heitlicher Bewertungsmaβstab (EBM)] of the
Federal Union of Panel Doctors (Kassenärztliche
Bundesvereinigung) governing the tariffs of the
different outpatient medical services for which
panel doctors are remunerated by SHI in Ger-
many[57]
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• cost-of-illness studies on allergic rhinitis and
asthma in Germany.[58-60]

Valuation of the Cost Parameters

The economic valuation of the cost parameters
was performed using average case-related costs/SHI
expenses. Costs/expenses were based on 1997 prices
for the allergen extracts and their administration in
outpatient care. Costs/expenses for allergic rhinitis
and for asthma were based on different years, accord-
ing to the available sources. All costs/expenses are
given in deutschmarks (DM; DM1 = $US0.5764,
1997 values).

Discounting

The economic evaluation of SIT versus sympto-
matic treatment of allergic rhinitis covered a treat-
ment period of more than 1 year. Therefore, a com-
mon discount rate of 5% annually[61-63] was applied
to determine the current value of future costs/SHI
expenses and savings at the time of this investiga-
tion.

Base-Case and Sensitivity Analyses

The base-case results were derived from aver-
age values of the clinical (effectiveness) parame-
ters and from average case-related treatment costs
and SHI expenses, respectively. A sensitivity ana-
lysis was conducted to test the robustness of the
model. This was achieved by the application of 2
different methods. First, the range of base-case
results that had to be expected was described in a
best-case/worst-case scenario from the perspective
of SIT. Numerical variation of the exogenous pa-
rameters of the model was used. Secondly, the im-
pact of the exogenous parameters on the target vari-
ables was investigated in a deterministic model.

Results

Disease Model

The disease course of patients with allergic rhi-
nitis who were treated with either SIT or continu-
ous symptomatic pharmacotherapy is given in
figure 1. This decision tree summarises the devel-

opment which is given at the end of the 10-year
observation period. Therefore, the p-values repre-
sent cumulative prevalence rates of patients with-
out asthma symptoms and patients with asthma,
respectively. The tree was based on the average val-
ues of: (i) the proportion of patients with asthma at
start of treatment; (ii) the annual incidence and re-
mission rates of asthma, according to the treatment
alternatives; and (iii) the excess mortality of pa-
tients with asthma per year. A detailed description
of the stochastic process and the sources used is
given in Appendix A. Figure 1 demonstrates the
decrease in the proportion of patients with asthma
in the group assigned to SIT from 30% at treatment
start to about 19% after 10 years, whereas more
patients in the group who were assigned to symptom-
atic treatment developed asthma, with an increase
from 30% up to approximately 35% over the 10-
year period. In the incremental cost-effectiveness
analysis, there were 161 additional patients with-
out asthma symptoms in the SIT group compared
with the group assigned to symptomatic treatment.
This refers to a hypothetical cohort of 1000 patients
each at start of treatment. Therefore, 0.161 addi-
tional patients free from asthma symptoms were
gained by SIT per patient initially treated in a pop-
ulation encompassing on average 30% of patients
with asthma.

The reduction in the need for anti-allergic phar-
macotherapy over the 10-year observation period
was estimated from secondary analysis of clinical
trials, observational studies and epidemiological
information. Details are given in Appendix B, ac-
cording to the respective treatment alternatives.

Treatment Costs

Specific Immunotherapy (SIT)
Resource use in ambulatory SIT was collected

from a survey among specialist healthcare provid-
ers. The frequencies of injections per patient-year
and thereby the number of packages of allergen
extract, depending on the nature of the allergy,
were assessed in expert interviews with the mem-
bers of the Medical Advisory Committee. Costs
were determined by multiplying utilised resource
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items according to the UAS list[57] by the tariff of
each item (number of points and point value).
Costs of medical services are given by SHI ex-
penses. However, in the case of SHI expenses for
the allergen extracts, patient charges[55] and a dis-

count of 5% received from the pharmacies[56] had
to be subtracted from the prices.[54]

The frequency of systemic adverse events need-
ing treatment during the 3-year administration of
SIT was derived from the secondary analysis of
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Fig. 1. Disease course of patients with allergic rhinitis after a period of 10 years. Patients were assigned to either specific immuno-
therapy or symptomatic treatment (anti-allergic pharmacotherapy). Transition probabilities (p) were based on average values of the
cumulative incidence and remission rates of asthma, respectively, and therefore were cumulative prevalence rates at the end of the
10-year period. These p-values for patients with and without asthma symptoms did not add up to 1, respectively, because of the
excess mortality of patients with asthma compared with patients without asthma. In the case of symptomatic treatment, 22 patients
with asthma out of the initial 1000 patients had died. In the case of specific immunotherapy, 16 patients with asthma out of the initial
1000 patients had died.
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clinical trials and observational studies. There is an
average of 0.0312[24] (0.007 to 0.08)[24,53] events
per patient-year during SIT with allergoids and
0.0102[52] (0.01 to 0.17)[52,53] events per patient-
year during SIT using depot extracts in mite al-
lergy, respectively.

In the case of pollen allergy and preseasonal
SIT, there were 7 injections per year, giving a total
of 21 injections in 3 years. This equals 3 treatment
sets of the allergoids. Average costs/expenses are
given by the average of the evaluated group of al-
lergen extracts, the lower limit by the lowest priced
and the upper limit by the highest priced prepara-
tion. Diagnostic measures per patient in year 1
were given by 1 prick test, 0.175 (0.15 to 0.2) prov-
ocation tests and 1.08 (0.5 to 1.67) assessments of
allergen-specific immunoglobulin E. Medical ser-
vices per patient for 3 years encompassed 6 ad-
ministrative charges, 21 consultations and 21 hypo-
sensitisation treatments, equally distributed over
each year. Resource consumption per systemic ad-
verse event needing treatment was estimated as 1
treatment of shock plus DM100 (DM50 to DM150)
for drugs. All these medical services totalled 7460
(7271 to 7699) points and were valued at DM0.07
(DM0.06 to DM0.08) per point.

In the case of mite allergy and perennial SIT,
there were 19 injections per patient in year 1, and
10 in year 2 and 3, each giving a total of 39 injec-
tions in 3 years. This equals 1 treatment set and 3

continuation sets of the depot extracts. Average
costs/expenses are given by the average of the eval-
uated group of depot extracts, the lower limit by
the lowest priced and the upper limit by the highest
priced preparation. Diagnostic measures per pa-
tient in year 1 were given by 1 prick test, 0.175
(0.15 to 0.2) provocation tests and 1.08 (0.5 to 1.67)
assessments of allergen-specific immunoglobulin
E. Medical services per patient in year 1 encom-
passed 4 administrative charges, 19 consultations
and 19 hyposensitisation treatments. In years 2 and
3, there were 4 administrative charges, 4 consult-
ations and 10 hyposensitisation treatments per year.
Resource consumption per systemic adverse event
needing treatment was estimated as 1 treatment of
shock plus DM100 (DM50 to DM150) for drugs.
All these medical services totalled 9711 (9569 to
10 166) points and were valued at DM0.07 (DM0.06
to DM0.08) per point.

Patient-related direct medical costs/SHI ex-
penses for SIT over the 3-year treatment period,
encompassing the acquisition cost for allergen ex-
tracts, diagnostic measures, medical services dur-
ing administration of SIT and treatment of systemic
adverse events are given in table I according to the
nature of the allergy.

Cost of Allergic Rhinitis and Asthma
Disease costs and SHI expenses incurred by pa-

tients with allergic rhinitis and asthma in Germany
were selected according to the perspectives of this
evaluation. All the relevant costs/expenses were ob-
tained from secondary analysis of published cost-
of-illness studies in Germany.[58-60] Table II sum-
marises these costs/SHI expenses in Germany per
year for patients with seasonal allergic rhinitis, pe-
rennial allergic rhinitis and asthma, respectively.

Direct medical and indirect costs (perspective of
society) comprise direct costs incurred by outpa-
tient medical services, outpatient drug treatment,
inpatient treatment and rehabilitation treatment, as
well as indirect costs incurred by loss of productiv-
ity caused by absence from work, premature retire-
ment and premature death.[58-60]

Direct medical costs (perspective of healthcare
system) are incurred by outpatient medical services,

Table I. Cumulated direct medical cost and SHI expenses per patient
for SIT over 3 years in Germany [rounded to the nearest deutschm-
ark (DM); 1995 values]a

Type of cost and limits Cost (DM) of SIT in

seasonal (pollen)
allergy

perennial (mite)
allergy

Direct medical cost

Lower limit 1124 2007

Average 1491 2200

Upper limit 1933 2720

SHI expenses

Lower limit 1078 1927

Average 1431 2119

Upper limit 1866 2636

a Discount rate used was 5% annually.

SHI = statutory health insurance; SIT = specific immunotherapy.
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outpatient drug treatment, inpatient treatment and
rehabilitation treatment.[58-60]

SHI expenses are given by direct medical cost
for outpatient medical services, outpatient drug
treatment minus patient charges and pharmacy re-
bate, as well as for inpatient treatment minus pa-
tient charges.[58-60]

Direct and indirect nonmedical costs to the pa-
tient were not considered in the course of the eval-
uation and are therefore not part of the values given
in table II.

Economic Consequences of SIT

Base-Case Analysis
In the base-case analysis, average values of the

clinical parameters and average case-related treat-
ment costs/expenses were applied.

Costs/expenses per surviving patient and year
incurred by the SIT group were calculated from (i)
costs/expenses for hyposensitisation therapy in
years 1, 2 and 3, plus (ii) costs/expenses for anti-
allergic comedication in patients with allergic rhi-
nitis symptoms only, according to their cumulative

prevalence and corrected by the extent of cumula-
tive reduction in the need for this comedication in
year 1 up to year 10, plus (iii) costs/expenses for
treatment of asthma in patients with asthma, ac-
cording to their cumulative prevalence in year 1 up
to year 10.

The costs/expenses per surviving patient and year
incurred by the symptomatic treatment group were
calculated from (i) costs/expenses for anti-allergic
pharmacotherapy in patients with allergic rhinitis
symptoms only, according to their cumulative prev-
alence and corrected by the extent of cumulative
remission in the need for this medication in year 1
up to year 10, plus (ii) costs/expenses for treatment
of asthma in patients with asthma, according to
their cumulative prevalence in year 1 up to year 10.

Figure 2 depicts the comparison of annual di-
rect medical costs in the case of seasonal (pollen)
allergy. Figure 3 represents the cumulative differ-
ence from the perspective of SIT over the whole
observation period of 10 years. As can be seen
from figure 3, the break-even point between the
treatment alternatives is reached in the seventh

Table II. Costs and SHI expenses in Germany per year for patients with seasonal (pollen) allergic rhinitis, perennial (mite) allergic rhinitis
and asthma, respectively, according to cost-of-illness studies[58-60] [rounded to the nearest deutschmark (DM)]a

Type of cost and limits Cost (DM) for symptomatic therapy

seasonal allergy (1990 values) perennial allergy (1990 values) asthma (1990[58] and 1992[59,60] values)

Direct medical and indirect cost
Lower limit 368b 739c 1420[59]

Average 739d 1055[58] 1643[58]

Upper limit 1055[58] 1210e 2979[60]

Direct medical cost
Lower limit 330b 697c 873[59]

Average 697d 1013[58] 1064[58]

Upper limit 1013[58] 1168e 1155[60]

SHI expenses
Lower limit 330b 682c 692[59]

Average 682d 998[58] 997[58]

Upper limit 998[58] 1168e 1095[60]

a Discount rate used was 5% annually.

b Calculated from the published figures,[58] assuming no hospital and no rehabilitation treatment as well as no premature retirement.

c Calculated from the published figures,[58] assuming less resource consumption incurred by medical services.

d Calculated from the published figures,[58] assuming less resource consumption incurred by medical services.

e Calculated from the published figures,[58] assuming 50% more resource consumption in drug treatment but no hospital and no rehabilita-
tion treatment.

SHI = statutory health insurance.
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year. From this point in time, the cumulative dif-
ference is in favour of SIT, ending up with savings
of DM673 per patient after 10 years. During the
same time, 161 additional patients free from asth-

ma symptoms were gained through SIT compared
with symptomatic treatment per 1000 patients in
the treating population at the start. This corre-
sponded to an increment of 0.161 per patient and,
therefore, to an ICER of –DM4180 (net savings)
per additional patient free from asthma symp-
toms (–DM673/0.161).

The quantified target variables are summarised
in table III. These base-case results indicate an eco-
nomic advantage of SIT over symptomatic treat-
ment at the end of the 10-year observation period.

Sensitivity Analyses
Results of economic analyses are more dependent

on temporal and local changes in basic conditions
than are the results of controlled clinical trials. There-
fore, the extent to which the different model vari-
ables influence the base-case results was investi-
gated. As the correlation between the target variables
and the exogenous parameters (independent vari-
ables) of the model can be described by equations,
the variability of results can be investigated in a
best-case/worst-case scenario via numerical variation
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years. The discount rate used was 5% annually. Patients were assigned to either specific immunotherapy (SIT) or symptomatic
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of all the exogenous parameters. In addition, the
extent of impact of the exogenous parameters on
the target variables is described by the method of
the total differential (deterministic model).[64,65]

The perspective of the healthcare system (i.e.
direct medical cost) was chosen as it is best suited
to describe possible net savings or additional costs
for the cost carriers in Germany, encompassing SHI
and retirement insurance.

Scenario Analysis
Table IV depicts the combination of limits of the

independent variables for use in the best-case/worst-
case scenario. Table V summarises the results of
this scenario analysis together with the base-case
results for all the target variables from the perspec-
tive of direct medical cost. In the best case, SIT was
superior. The break-even point was reached very
early, net savings per patient after 10 years were
high and the ICER reflected considerable net sav-
ings per additional patient free from asthma symp-
toms after 10 years. In the worst case, symptomatic
treatment was superior over the observation period
of 10 years. The break-even point was not reached
and SIT incurred additional costs per patient. Con-

sequently, SIT no longer yielded net savings per
additional patient free from asthma symptoms.

The range in cost from the scenario is large,
indicating that individual patients may end up with
outcomes quite different from the average repre-
sented by the base-case analysis. The scenario anal-
ysis reveals the upper and lower limits of the base-
case results for single cases that may be expected
under day-to-day practice. But in total, these limits
contribute to the base-case results. According to this
scenario, SIT is much more likely to be superior than
inferior to symptomatic treatment of appropriate
patients with seasonal and perennial allergic rhinitis.

Impact Analysis
The impact analysis is described in detail in Ap-

pendix C. The deterministic model showed that the
determinant with by far the greatest impact on the
target variable is the economic parameter direct
medical cost for anti-allergic pharmacotherapy
(symptomatic treatment), irrespective of the nature
of the allergy. The first effectiveness parameter to
appear in the rank order, average increase of asthma
prevalence with symptomatic treatment, took second
place in the case of SIT in pollen allergy using

Table III. Base-case results for the long term economic consequences of SIT compared with symptomatic treatment in Germany [rounded
to the nearest 10 deutschmarks (DM); 1997 values for allergoids and depot extracts, 1990 values for symptomatic treatment of pollen and
mite allergy, and for treatment of asthma]a

Target variables Perspective

societyb healthcare systemc SHId

Break-even point
SIT in pollen allergy using allergoids Year 6 Year 7 Year 7

SIT in mite allergy using depot extracts Year 7 Year 8 Year 8

Difference per patient after 10y (DM)e

SIT in pollen allergy using allergoids –1190 –670 –650

SIT in mite allergy using depot extracts –1100 –580 –590

ICER after 10y (DM per additional patient free from asthma symptoms)f

SIT in pollen allergy using allergoids –7410 –4180 –4070

SIT in mite allergy using depot extracts –6850 –3640 –3640

a Discount rate used was 5% annually.

b Direct medical and indirect costs.

c Direct medical cost.

d Expenses of SHI for ambulatory and inpatient treatment.

e Negative value indicates net savings per patient through SIT.

f Negative value indicates net savings per additional patient free from asthma symptoms through SIT.

ICER = incremental cost-effectiveness ratio; SHI = statutory health insurance; SIT = specific immunotherapy.
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allergoids, and third place in the case of SIT in mite
allergy using depot extracts. The cost for SIT, an-
other economic parameter, has more impact on the
target variable than the second effectiveness pa-
rameter, average decrease of asthma prevalence with
SIT, which appears for both pollen and mite al-
lergy. The clinical parameter asthma prevalence at
treatment start also has a minor impact, together
with the economic parameter cost for treatment of
asthma. The elasticities are summarised in table VI.

Discussion

This evaluation of economic consequences of
SIT versus symptomatic treatment used a model-

ling approach. The model combined retrospective
and historical prospective techniques to quantify
the target variables. The selection of the data input
was based on the necessity to reflect day-to-day
practice in the care of patients with allergic rhinitis
and to provide meaningful results according to the
perspectives of this analysis: society, the healthcare
system and SHI in Germany.[66,67]

Data Input

The model approach consisted of synthesising
clinical, epidemiological and economic data from
the following sources: (i) clinical trials, observa-
tional studies and epidemiological information from

Table IV. Scenario analysis. Combination of limits of the exogenous parameters of the model from the perspective of SIT, irrespective of the
nature of the allergy

Exogenous parameters Best-case combination Worst-case combination

SIT APT SIT APT

Cumulative incidence of asthma Lower limit Upper limit Upper limit Lower limit

Cumulative remission of asthma Upper limit NR[30,31] Lower limit NR[30,31]

Prevalence of patients with asthma at the start of treatment Lower limit Lower limit Upper limit Upper limit

Cost for SIT Lower limit NA Upper limit NA

Cost for APT Upper limit Upper limit Lower limit Lower limit

Reduction in the need for APT Upper limit Lower limit Lower limit Upper limit

Cost for the treatment of asthma Upper limit Upper limit Lower limit Lower limit

Excess mortality of patients with asthma Lower limit Lower limit Upper limit Upper limit

APT = anti-allergic pharmacotherapy; NA = not applicable; NR = natural remission of asthma (remission without treatment); SIT = specific
immunotherapy.

Table V. Sensitivity analysis with direct medical cost via numerical variation. Best-case/worst-case scenario of long term economic
consequences of SIT in Germany [rounded to the nearest 10 deutschmarks (DM); 1997 values for allergoids and depot extracts, 1990 and
1992 values for symptomatic treatment of pollen and mite allergy, and for treatment of asthma]a

Target variables Variability

best case base case worst case

Break-even point
SIT in pollen allergy using allergoids Year 1 Year 7 > Year 10

SIT in mite allergy using depot extracts Year 5 Year 8 > Year 10

Difference per patient after 10y (DM)b

SIT in pollen allergy using allergoids –3 620 –670 1 420

SIT in mite allergy using depot extracts –2 740 –580 2 210

ICER after 10y (DM per additional patient free from asthma symptoms)c

SIT in pollen allergy using allergoids –17 020 –4 180 16 060

SIT in mite allergy using depot extracts –6 850 –3 640 24 900

a Discount rate used was 5% annually.

b Negative value indicates net savings per patient through SIT.

c Negative value indicates net savings per additional patient free from asthma symptoms through SIT.

ICER = incremental cost-effectiveness ratio; SIT = specific immunotherapy.
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Germany and comparable countries to estimate the
prevalence of patients with asthma at the start of
treatment, the cumulative incidence and remission
of asthmatic symptoms and the excess mortality of
patients with asthma; (ii) additional surveys in out-
patient care in Germany to estimate the nature and
frequency of medical services during SIT in pa-
tients with seasonal and perennial allergic rhinitis,
respectively; and (iii) cost-of-illness studies to quan-
tify costs/expenses for symptomatic treatment of
allergic rhinitis and of asthma in Germany.

In order to reflect the situation in Germany as
closely as possible, the prevalence of patients with
asthma at the start of treatment was exclusively
drawn from those clinical trials and observational
studies that were conducted in Germany.[13-26] In ad-
dition, cumulative incidence and remission of asth-
matic symptoms were derived from studies[7,22,27-30]

that reported from Germany and from countries that
are similar to Germany with respect to allergen ex-
posure (i.e. Scandinavia, Switzerland, the UK and
the US). This was done so as not to overestimate
the effect in favour of SIT. For example, in the
Mediterranean area, it is reported that patients with
allergic rhinitis develop asthma in 43.1% of cases
after a mean period of 8.2 years if treated with symp-
tomatic pharmacotherapy.[68] In our analysis, the
upper limit of the cumulative incidence of asthma
with symptomatic pharmacotherapy was 31.1% af-
ter 10 years,[22] which is considerably lower.

The results of the additional survey in outpa-
tient care in Germany to estimate the nature and
frequency of medical services during SIT in pa-
tients with seasonal and perennial allergic rhinitis,
respectively, were discussed and confirmed with
the members of the Medical Advisory Committee.
It was not intended to develop guidelines or rec-
ommendations of how the target patients should be
treated, nor was it intended to obtain a best edu-
cated guess on the resource consumption in ques-
tion. Therefore, we do not feel that our estimates
are prone to the shortcomings of consensus meth-
ods and expert panels in pharmacoeconomic stud-
ies that have recently been discussed.[69] Despite
the extreme lack of data for indication-related
costs/expenses in outpatient care in Germany, the

necessary information could be ascertained and
valued.

The costs/expenses for treatment of asthma could
be obtained directly from different sources,[58-60]

resulting in the average values and the limits nec-
essary for such a modelling study. In the case of
symptomatic treatment of allergic rhinitis, no dif-
ferentiation of costs/expenses according to the na-
ture of the allergy was available.[58] The assump-
tions made to create variability for the analysis are
given in table II. It is important to note that in none
of the cases were the published figures taken as
lower limits in order to prevent the analysis from
being ex ante favourable to the treatment alterna-
tive SIT.

Choice of Methodology
and Consequences

This retrospective analysis of the long term eco-
nomic consequences of SIT was performed from
the perspectives of society, the healthcare system

Table VI. Impact of main determinants on the target variable
(difference in direct medical cost per patient after 10 years) in SIT
in allergic rhinitis: total differential method

Independent variables Elasticity (%) of the target
variable when altering the
independent variable by 1%

SIT in pollen
allergy using
allergoids

SIT in mite
allergy using
depot extracts

Cost for symptomatic treatment
(economic parameter)

7.17 12.32

Average increase of asthma
prevalence with symptomatic
treatment (effectiveness
parameter)

5.39 6.40

Cost for SIT (economic
parameter)

4.55 8.94

Average decrease of asthma
prevalence with SIT
(effectiveness parameter)

3.87 4.60

Asthma prevalence at the start
of treatment (clinical parameter)

1.52 1.80

Cost for treatment of asthma
(economic parameter)

1.52 1.80

Discount rate (economic
parameter)

0.64 1.12

SIT = specific immunotherapy.
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and SHI in Germany. With respect to society, the
types of costs examined are limited. In particular,
direct nonmedical costs are not included, according
to the approach of this investigation. These direct
nonmedical costs involve patients’ expenses relat-
ing to transportation, tissues, high efficiency par-
ticulate air filter vacuums and carpet removal. How-
ever, exclusion of these costs does not affect the
validity of our analysis, as net savings obtained
with SIT would have been even higher if direct
nonmedical costs had been included in the analysis.

A modelling study was chosen because of the
ability to estimate economic consequences during
an observation period of 10 years.[12] The financial
resources that would be necessary for an empirical
investigation of this duration with a sample size
large enough to assure adequate depiction of the
variance, especially of economic parameters, pre-
cludes such a study. Two aspects of a modelling
study are pivotal. First, the input into the model
must be collected to ensure quality of the model
itself.[70] This has already been discussed. Secondly,
the robustness of the model has to be investigated.[12]

This was achieved by comprehensive sensitivity
analyses encompassing a scenario based on numer-
ical variation and by an impact analysis. The latter
showed that economic parameters had a higher im-
pact on the target variable than clinical and effec-
tiveness parameters, such as cumulative remission
and incidence of asthma symptoms. This is impor-
tant with respect to the sometimes controversial
debate about the role of SIT in asthma.[11,71,72]

Therefore, we also tested the robustness of the
base-case results under the assumption that there
are no differences in the cumulative incidence and
remission of asthma between SIT and symptomatic
treatment. The averages of the incidence under SIT
and the natural remission under symptomatic treat-
ment were applied equally. The values of the re-
maining parameters were kept unchanged, accord-
ing to the base-case analysis. This scenario was
clearly in favour of the alternative, symptomatic,
treatment. Even under these very unlikely assump-
tions,[11] SIT was superior from all 3 perspectives
of the analysis. The break-even point was reached
between year 8 and 9, and with SIT there were net

savings per patient in both seasonal and perennial
allergic rhinitis.

Direct medical costs/expenses for treatment of
adverse events were exclusively considered for SIT,
although it is well known that anti-allergic pharma-
cotherapy also causes adverse events.[1] Once again,
this approach is not ex ante favourable to SIT. The
frequencies of nonfatal systemic allergic reactions
applied in our analysis are confirmed by a recent
literature review of 10 000 patients with SIT that
was published in 1998.[73]

Other Studies of the Economic
Consequences of SIT

In a controlled clinical trial in the US investiga-
ting the efficacy of ragweed immunotherapy in
adult asthma, the costs of medication and immuno-
therapy over a 2-year treatment period were recor-
ded.[74] The reduced medication costs were coun-
terbalanced by the cost of immunotherapy (1987
values).

Another economic evaluation of an SIT drug in
Germany revealed net savings with SIT after a 10-
year observation period.[75] This analysis also used
a modelling approach. However, the results are not
comparable with those of our evaluation because
of various methodological differences. For exam-
ple, 2 patient groups were evaluated separately in
that analysis, namely those with allergic rhinitis or
with allergic asthma.[75] These 2 groups were not
mixed according to the prevalence of patients with
asthma at the start of treatment in real-life condi-
tions in Germany. Remission of asthma symptoms
was not incorporated in that analysis and there was
no differentiation between seasonal and perennial
allergic rhinitis. Direct and indirect costs were con-
sidered, but no expenses of SHI. In addition, no
sensitivity analysis testing the robustness of the
model is given in the publication.

Economic Implications

This integrative study led to transparent and re-
producible results. The analysis revealed an eco-
nomic advantage of SIT over anti-allergic pharma-
cotherapy of both seasonal and perennial allergic
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rhinitis in patients whose rhinitis symptoms were
not adequately controlled for by allergen avoid-
ance and symptomatic treatment. Net savings ob-
tained with SIT after the 10-year observation pe-
riod are independent of the perspectives chosen,
thus leading to net savings for the cost carriers in
Germany. These results are based on the broad in-
formation content of the study, on careful selection
of the data input which prevented ex ante prefer-
ence for SIT and on comprehensive sensitivity anal-
yses. Even with variation of the basic assumptions,
SIT is more likely to result in net savings than in
additional costs/expenses, while at the same time
improving patients’ state of health.

Although the patient’s perspective was not taken
in this analysis, it may be concluded that their in-
vestment in time and charges during SIT will be
counterbalanced by an improved state of health,
better quality of life, and fewer expenses for drugs
and nonmedical devices in the long term.

Conclusions

The prevalence of seasonal and perennial aller-
gic rhinitis as well as allergic asthma is high. SIT
is a well tolerated form of therapy and will result
in net savings for SHI, the healthcare system and
society in Germany as long as patients who are
eligible for SIT are properly selected and treated
according to current recommendations. As is the
case with every specific treatment, SIT is a well
tolerated and cost-saving therapy if given to the
appropriate patient.

Appendices

Appendix A

Asthma: Prevalence, Incidence, Remission
and Excess Mortality
Table VII summarises the clinical parameters

related to asthma for use in the decision tree de-
rived from the secondary analysis of clinical trials,
observational studies and epidemiological infor-
mation.

The prevalence of patients in the categories
‘asthmatic’ and ‘without asthma symptoms’ at the
end of each interval was calculated in 2 steps be-

cause of the different disease courses. In the first
step, they were estimated on the basis of each sub-
population at the start of treatment, patients with
asthma and patients without asthma symptoms, ac-
cording to the parameter values given in table VII.

In the initial subpopulation (patients with asthma),
the decreasing prevalence of patients with asthma
was given by:

cumulative survival of asthmatic patients × cumulative
prevalence after remission

The increasing prevalence of patients without
asthmatic symptoms was given by:

cumulative survival of patients with asthma × cumula-
tive remission

In the initial subpopulation (patients without
asthma symptoms), the increasing prevalence of
patients with asthma was given by:

cumulative incidence of asthma × cumulative survival

of patients with asthma × cumulative prevalence after
remission

The decreasing prevalence of patients without
asthma symptoms was given by:

(1 – cumulative incidence of asthma) + (cumulative in-
cidence of asthma × cumulative survival of patients

with asthma × cumulative natural remission)

Table VII. Clinical parameters related to asthma for use in the
decision tree

Parameters Lower limit
(%)

Average
(%)

Upper limit
(%)

Prevalence of patients with
asthma at the start of
treatment[13-26]

9 30 44

Cumulative incidence rate of asthma per year

SIT 0.46[27] 0.74[27] 1.02[7]

symptomatic treatment 1.90[28] 2.52[7] 3.65[22]

Cumulative remission rate of asthma per year

SIT 4.35[29] 6.41[27] 7.64[27]

symptomatic treatment
(natural remission)

2.45%[30]

Excess mortality of
patients with asthma
per year

0.25[31] 0.48[32] 0.70[30]

SIT = specific immunotherapy.
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In the second step, these interim results were
combined according to the prevalence of patients
with asthma and patients without asthma symptoms,
respectively, that are given at the start of treatment.

Appendix B

Reduction in the Need for
Anti-Allergic Pharmacotherapy
The reduction in the need for anti-allergic phar-

macotherapy after SIT was derived from secondary
analysis of 23 clinical trials and observational stud-
ies[19,20,24-27,33-49] using 3 steps: (i) the proportion
of patients without anti-allergic pharmacotherapy
was sorted by interval from 1 year after initiation
of SIT up to 6.5 years, according to the available
sources; (ii) these empirical proportions were each
weighted by the difference between the total num-
ber of patients and the number of patients without
anti-allergic comedication as observed in each pub-
lication; and (iii) logarithmic regression with re-
gard to the value and weight of each empirical pro-
portion led to the following exponential function
which describes the average cumulative reduction:

Cri = 1 – e(ni × a – b)

where Cri is the average cumulative reduction in
the number of patients with any anti-allergic com-
edication after i years, e is Euler’s number, ni is the
number of the year, a = –0.062905 and b =
0.439544. The limits of this average were based on
the range of the empirical proportions. The lower
limit is given by:

Cri = 0.805 – e(ni × a – b)

The upper limit is given by:

Cri = 1.1435 – e(ni × a – b)

The reduction in the need for anti-allergic phar-
macotherapy in the group assigned to symptom-

atic treatment is given in table VIII. The values
of the remission rates per year were obtained from
secondary analysis of epidemiological informa-
tion.[6,50,51]

Appendix C

Total Differential: Impact Analysis
Because of the analytic depiction of the target

variable (difference in direct medical cost per pa-
tient after 10 years) in the form of a functional cor-
relation with the exogenous parameters (see the
Methods section), the extent of the correlation be-
tween these parameters and the target variable can
be described by the total differential method.[64,65]

In the first step, the correlation between the tar-
get variable and the independent variables (effec-
tiveness and economic parameters) was modelled
via curve adaptation using a quadratic function.
The total differential revealed the relative weight
of each independent variable in the second step.
The correlation between the relative weight of each
independent variable and the value of the target
variable can then be described as an elasticity under
ceteris-paribus conditions, i.e. the amount of per-
centage alteration of the target variable after alter-
ing 1 independent variable by 1% while the remain-
ing independent variables are kept constant with
their average values at the same time. Table VI
summarises this procedure for SIT in seasonal (pol-
len) and perennial (mite) allergy, respectively, for
those independent variables with the highest im-
pact.
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Table VIII. Reduction in the need for anti-allergic pharmacotherapy
with symptomatic treatment

Reduction Lower limit
(%)

Average
(%)

Upper limit
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50 Schädlich & Brecht

  Adis International Limited. All rights reserved. Pharmacoeconomics 2000 Jan; 17 (1)



References
1. Kozma CM, Sadik MK, Watrous ML. Economic outcomes for

the treatment of allergic rhinitis. Pharmacoeconomics 1996;
10: 4-13

2. Sibbald B, Rink E. Epidemiology of seasonal and perennial
rhinitis: clinical presentation and medical history. Thorax
1991; 46: 895-901

3. Blaiss MS. How to determine the cost-effectiveness of avail-
able allergic rhinitis treatment. Drug Benefit Trends 1998;
10: 32-6

4. Magnussen H, Jorres R, Nowak D. Effect of air pollution on the
prevalence of asthma and allergy: lessons from the German
reunification. Thorax 1993; 48: 879-81

5. Schmidt M, Martin E. Asthma und Antiasthmatika [asthma and
antasthmatics]. Stuttgart: Wissenschaftliche Verlagsgesell-
schaft, 1994: 35

6. Weeke ER. Epidemiology of hay fever and perennial allergic
rhinitis. Monogr Allergy 1987; 21: 1-20

7. Malling H-J, Weeke B. European Academy of Allergology and
Clinical Immunology (EAACI) Position Paper: immunother-
apy. Allergy 1993; 48 Suppl. 14: 9-35

8. Sennekamp J, Kersten W, Hornung B. Empfehlungen zur Hypo-
sensibilisierung mit Allergenextrakten: Ärzteverband Deut-
scher Allergologen e.V. (ÄDA) Allergo J 1995; 4: 205-12

9. Ring J. Angewandte Allergologie. München: MMV Medizin
Verlag, 1995: 147

10. Bousquet J, Lockey RF, Malling H-J, editors. Allergen immu-
notherapy: therapeutic vaccines for allergic diseases. A WHO
Position Paper. Allergy 1998; 53 Suppl. 44: 1-42

11. Abramson MJ, Puy RM, Weiner JM. Is allergen immunotherapy
effective in asthma? A meta-analysis of randomized control-
led trials. Am J Respir Crit Care Med 1995; 151: 969-74

12. Brecht JG, Jenke A, Köhler ME, et al. Empfehlungen der
Deutschen Gesellschaft für Klinische Pharmakologie und
Therapie zur Durchführung und Bewertung pharmakoöko-
nomischer Studien. Med Klin 1995; 90: 541-6

13. Schreyer H. Ergebnisse einer Multicenterstudie zur Hypo-
sensibilisierung von Pollinosis-Patienten mit einem tyrosin-
adsorbierten Gräser-und Roggenpollenextrakt (TA Tyrosin-
Allergoid-Gräserpollen). Allergologie 1980; 2: 3-24

14. Von Mayenburg J, Düngemann H, Rakoski J, et al. Ergebnisse
einer dreijährigen Hyposensibilisierung mit L-Tyrosin-Pollen-
Allergoid. Allergologie 1981; 4: 36-42

15. Belmega C, Michel H. Klinische und serologische Beobach-
tungen bei der Depot-Hyposensibilisierung von Pollenal-
lergikern. Allergologie 1982; 5: 283-9

16. Manger BJ, Hess B, Nüsslein HG, et al. Hyposensibilisierung
von Pollinosis-Patienten mit Tyrosin-adsorbiertem Gräser- und
Pollenallergoid. Klinische und immunologische Untersuchun-
gen bei verschiedenen Behandlungsschemata mit TATyrosin-
Allergoid Gräserpollen. Allergologie 1984; 7: 222-8

17. Pegelow KO, Belin L, Broman P, et al. Immunotherapy with
alginate-conjugated and alum-precipitated grass pollen ex-
tracts in patients with allergic rhinoconjunctivitis. Allergy
1984; 39: 275-90

18. Nüsslein HG, Kleinlein M, Manger BJ, et al. Hyposensibi-
lisierung von Pollinosis-Patienten mit Tyrosin-adsorbiertem
Baumpollenallergoid: Klinische und immunologische Unter-
suchungen. Allergologie 1986; 9: 381-8

19. Frank E. Multicenterstudie zur Bewertung von Wirksamkeit
und Verträglichkeit einer Hyposensibilisierungs-Behandlung
mit Allergoid-Depot mit Kurzzeit-Dosierungschema (Aller-
govit Gräser-/Roggenpollen). Allergologie 1987; 10: 23-30

20. Felten G, Forck G, Herrmann E, et al. Hyposensibilisierung mit
Tyrosin-adsorbiertem Baumpollenallergoid: Ergebnisse kli-
nischer und immunologischer Untersuchungen. Allergologie
1988; 11: 68-81

21. Frank E. Frühzeitige Veränderung klinischer und immunologi-
scher Parameter während der Hyposensibilisierung mit De-
pot-Allergoid. Extracta Derm 1989; 13: 104-5

22. Frank E, Agsten K, Narkus E. Untersuchungen zum Auftreten
des sogenannten Etagenwechsels bei Pollinotikern und dem
Einfluβ auf die Hyposensibilisierung [abstract]. Allergologie
1990; 13: 299

23. Ebner C, Kraft D, Ebner H. Booster immunotherapy (BIT).
Allergy 1994; 49: 38-42

24. Frank E, Joppich B, Distler A, et al. Kurz- und mittelfristige
Erfolgskontrolle nach dreijähriger Hyposensibilisierung mit
Gramineenpollen-Depot-Allergoid (Allergovit). Allergologie
1996; 19: 277-81

25. Mitsch A, Drachenberg KJ. Ergebnisse der spezifischen Im-
muntherapie (SIT) mit Tyrosin-adsorbierten Pollenallergoi-
den [abstract]. Allergologie 1996; 19: 522

26. Mitsch A, Drachenberg KJ. Ergebnisse der spezifischen Im-
muntherapie (SIT) mit TA Gräserpollen nach einem Jahr
Behandlung [abstract]. Allergologie 1996; 19: 522

27. Wüthrich B, Günthard HP. Spätergebnisse der Hyposensibi-
lisierungstherapie der Pollinosis. Schweiz Med Wschr 1974;
104: 713-7

28. Weeke ER. Epidemiology of hay fever and perennial allergic
rhinitis. Monogr Allergy 1987; 21: 1-20

29. Rosendahl Lassen A, Jacobsen L, Svendsen UG. Trends in the
use of specific immunotherapy. In: Ring J, Przybilla B, edi-
tors. New trends in allergy III. Berlin: Springer Verlag, 1991:
354-9

30. Bronniman S, Burrows B. A prospective study of the natural
history of asthma: remission and relapse rates. Chest 1986;
90: 480-4

31. Markowe HLJ, Bulpitt CJ, Shipley MJ, et al. Prognosis in adult
asthma: a national study. BMJ 1987; 295: 949-52

32. Jackson R, Sears MR, Beaglehole R, et al. International trends
in asthma mortality: 1970 to 1985. Chest 1988; 94: 914-9

33. Wüthrich B, Häfner G. Pollinosis. II. Spezifische Hyposensi-
bilisierung: Indikation und Behandlungsergebnisse. Schweiz
med Wschr 1980; 110: 281-90

34. Renner B, Drachenberg KJ. Erste Ergebnisse einer Multicenter-
Studie mit Tyrosin-adsorbierten Allergenextrakten (Tyrosin
S) zur spezifischen Immuntherapie. Allergologie 1989; 12:
27-35

35. Norman PS, Lichtenstein LM, Kagey-Sobotka A, et al. Control-
led evaluation of allergoid in the immunotherapy of ragweed
hay fever. J Allergy Clin Immunol 1982; 70: 248-60

36. Varney VA, Gaga M, Frew AJ, et al. Usefulness of immunother-
apy in patients with severe summer hay fever uncontrolled by
antiallergic drugs. BMJ 1991; 302: 265-9

37. Grammer LC, Shaughnessy MA, Suszko IM, et al. Persistence
of efficacy after a brief course of polymerized ragweed aller-
gen: a controlled study. J Allergy Clin Immunol 1984; 73:
484-9

38. Brewczynski PZ, Kroon AM. A double blind, placebo-control-
led study with the allergoid Purethal(R) [abstract]. Allergy
1992; 47 Suppl. 12: 90

39. Bousquet J, Becker WM, Hejjaoui A, et al. Differences in clin-
ical and immunologic reactivity of patients allergic to grass
pollens and to multiple-pollen species. J Allergy Clin Im-
munol 1991; 88: 43-53

Economic Evaluation of Specific Immunotherapy 51

  Adis International Limited. All rights reserved. Pharmacoeconomics 2000 Jan; 17 (1)



40. Østerballe O, Ipsen H, Weeke B, et al. Specific IgE response
toward allergenic molecules during perennial hyposensitiza-
tion: a three-year prospective double-blind study. J Allergy
Clin Immunol 1983; 71: 40-6

41. Warner JO, Price JF, Soothill JF, et al. Controlled trial of hypo-
sensitisation to Dermatophagoides pteronyssinus in children
with asthma. Lancet 1978; II: 912-5

42. Durham SR, Ying S, Varney VA, et al. Grass pollen immuno-
therapy inhibits allergen-induced infiltration of CD4+ T lym-
phocytes and eosinophils in the nasal mucosa and increases
the number of cells expressing messenger RNAfor interferon-
gamma. J Allergy Clin Immunol 1996; 97: 1356-65

43. Horst M, Hejjoui A, Horst V, et al. Double-blind, placebo-con-
trolled rush immunotherapy with standardized Alternaria ex-
tract. J Allergy Clin Immunol 1990; 85: 460-72

44. Dreborg S, Agrell B, Foucard T, et al. A double-blind, multicen-
ter immunotherapy trial in children, using a purified and stand-
ardized Cladosporium herbarum preparation. Allergy 1986;
41: 131-40

45. Cooper BS. Observations on the treatment of seasonal rhinitis
with chemically modified pollen allergen. Br J Clin Pract 1976;
30: 217-21

46. Price JF, Warner JO, Hey EN, et al. A controlled trial of hypo-
sensitization with absorbed tyrosine Dermatophagoides ptero-
nyssinus antigen in childhood asthma: in vivo aspects. Clin
Allergy 1984; 14: 209-19

47. Walker SM, Randev P, Varney VA, et al. Grass pollen immuno-
therapy: a three year follow up study [abstract]. J Allergy Clin
Immunol 1993; 94: 290

48. Uekötter J. Hyposensibilisierung von Asthmatikern im Kinde-
salter. Dt Derm 1990; 38: 335-41

49. Zimmermann T, Meyer-Ehmsen K. Diagnostik und Therapie
der Sensibilisierung gegen Dermatophagoides pteronyssinus
und Dermatophagoides farinae bei Kindern: Patientenbeo-
bachtung über 3 Jahre. Allergologie 1988; 11: 503-8

50. Mosbech H, Østerballe O. Does the effect of immunotherapy
last after termination of treatment? Allergy 1988; 43: 523-9

51. Smith JM. Epidemiology and natural history of asthma, allergic
rhinitis, and atopic dermatitis (eczema). In: Meddleton E,
Reed CE, Ellis EF, editors. Allergy. Vol. II. Saint Louis (MO):
CV Mosby, 1978: 633-58

52. Frank E. Retrospektive Untersuchung über die Hyposensibili-
sierungsbehandlung mit Novo-Helisen Depot. Allergologie
1994; 17: 154-9

53. Ring J. Spezifische Hyposensibilisierung: Wirkmechanismen,
Erfolge und Probleme. Allergologie 1987; 10: 392-403

54. Pharma Daig + Lauer, editor. Grosse Deutsche Spezialitäten-
Taxe, Lauer-Taxe mit Apotheken-Ein- und Verkaufspreisen.
Fürth: 01. März 1997

55. Gesetz zur Entlastung der Beiträge in der Gesetzlichen Kran-
kenversicherung 1996

56. Sozialgesetzbuch, Fünftes Buch, 1993 mit § 130 über den Ra-
batt in Höhe von fünf Prozent, den die gesetzlichen Kran-
kenkassen von den Apotheken erhalten

57. Kassenärztliche Bundesvereinigung, editor. Einheitlicher Be-
wertungsmaßstab (EBM). Köln: Deutscher Ärzte-Verlag,
Stand 01. 1996

58. Büchner K. Die jährlichen Kosten der allergischen Rhinitis und
des Asthmas in der Bundesrepublik Deutschland. Basel: In-
fratest-Suisse, 1993

59. Wettengel R, Volmer T. Asthma: Medizinische und ökono-
mische Bedeutung einer Volkskrankheit. Stuttgart: EuMe-
Com, 1994

60. Brecht JG, Schädlich PK. Krankheitslast chronischer Kran-
kheiten in Deutschland. Hamburg: InForMed GmbH, 1995

61. Drummond MF. Cost of illness studies: a major headache? Phar-
macoeconomics 1992; 2: 1-4

62. Davey PJ, Leeder SR. The cost of migraine: more than just a
headache? Pharmacoeconomics 1992; 2: 5-7

63. Coyle D, Tolley K. Discounting of health benefits in the phar-
macoeconomic analysis of drug therapies: an issue for de-
bate? Pharmacoeconomics 1992; 2: 153-62

64. Bronstein IN, Semendjajew KA. Taschenbuch der Mathematik,
25., durchgesehene Auflage. Stuttgart: Teubner, 1991

65. Schädlich PK, Brecht JG. The cost effectiveness of acamprosate
in the treatment of alcoholism in Germany: economic evalu-
ation of the prevention of relapse with acamprosate in the
management of alcoholism (PRAMA) study. Pharmaco-
economics 1998; 13: 719-30

66. Glaeske G, von Stillfried D. Pharmakoökonomie als Entschei-
dungshilfe in der Arzneimittelversorgung: Perspektiven aus
Sicht der GKV. Ersatzkasse 1995; 75: 298-307

67. Langley PC. The future of pharmacoeconomics: a commentary.
Clin Ther 1997; 19: 762-9

68. Toccaceli F, Rotigliano G, Bruno G, et al. Occurrence of asthma
in patients with allergic rhinitis: prognostic value of clinical
and laboratory tests. Respiration 1981; 42: 77-8

69. Evans C. The use of consensus methods and expert panels in
pharmacoeconomic studies: practical applications and meth-
odological shortcomings. Pharmacoeconomics 1997; 12 (2 Pt
1): 121-9

70. Launois R, Reboul-Marty J, Henry B, et al. A cost-utility anal-
ysis of second-line chemotherapy in metastatic breast cancer:
docetaxel versus paclitaxel versus vinorelbine. Pharmaco-
economics 1996; 10: 504-21

71. Norman, PS. Is there a role for immunotherapy in the treatment
of asthma? Yes. Am J Respir Crit Care Med 1996; 154: 1225-6

72. Barnes PJ. Is there a role for immunotherapy in the treatment of
asthma? No. Am J Respir Crit Care Med 1996; 154: 1227-8

73. Cook PR, Farias C. The safety of allergen immunotherapy: a
literature review. Ear Nose Throat J 1998; 77: 378-88

74. Creticos PS, Reed CE, Norman PS, et al. Ragweed immuno-
therapy in adult asthma. N Eng J Med 1996; 334: 501-6

75. Büchner K, Siepe M. Nutzen der Hyposensibilisierung unter
wirtschaftlichen Aspekten. Allergo J 1995; 4: 156-63

Correspondence and reprints: Dr Peter K. Schädlich,
PAREXEL GmbH, Klinikum Westend, Haus 18, Spandauer
Damm 130, D-14050 Berlin, Germany.
E-mail: peter.schaedlich@parexel.com

52 Schädlich & Brecht

  Adis International Limited. All rights reserved. Pharmacoeconomics 2000 Jan; 17 (1)


	Abstract 37
	Methods 38
	Estimation of Economic Consequences 38
	Modelling 39
	Information Sources 39
	Valuation of the Cost Parameters 40
	Discounting 40
	Base-Case and Sensitivity Analyses 40

	Results 40
	Disease Model 40
	Treatment Costs 40
	Specific Immunotherapy (SIT) 40
	Cost of Allergic Rhinitis and Asthma 42

	Economic Consequences of SIT 43
	Base-Case Analysis 43
	Sensitivity Analyses 44


	Discussion 46
	Data Input 46
	Choice of Methodology and Consequences 47
	Other Studies of the Economic Consequences of SIT 48
	Economic Implications 48

	Conclusions 49
	Appendices 49
	Appendix A 49
	Asthma: Prevalence, Incidence, Remission and Excess Mortality 49

	Appendix B 50
	Reduction in the Need for Anti-Allergic Pharmacotherapy 50

	Appendix C 50
	Total Differential: Impact Analysis 50


	Acknowledgements 50
	References 51
	Correspondence and reprints 52
	E-mail 52

