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Allergen specific immunotherapy has no
influence on standard chemistry and hematology
laboratory parameters in clinical studies
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Abstract

Background: A set of standard clinical chemistry and hematology parameters are usually measured during clinical
studies. The major outcome of these standard tests is to control that the drug investigated does not lead to
pathophysiological changes in respective organs or blood. In some cases based on scientific rationale such tests
may not be needed.
In this paper we report on a standard set of clinical chemistry and hematology laboratory parameters measured
before and after treatment in three different immunotherapy studies, representing different routes of administration
and different formulations.

Methods: Thirteen hematological laboratory parameters and eight clinical chemistry parameters were evaluated
from three double-blind, placebo-controlled, randomized, multi-centre, phase III studies. The three studies include
one with sublingual immunotherapy (n = 185), one subcutaneous immunotherapy trial with an aluminium
hydroxide-adsorbed recombinant hypoallergenic Bet v1-FV (n = 211) and one with pre-seasonal subcutaneous
immunotherapy with a 6-grass pollen allergoid (n = 154).

Results: Allergen specific immunotherapy with both administration forms and formulations respectively did not
show any influence on any of the 21 laboratory parameters analyzed. Few patients had a change in laboratory
parameters from within normal range at baseline to either below or above at end-of-treatment. No differences
between active and placebo were seen with respect to number of patients with such a change.

Conclusions: This study with different preparations and routes of application indicates that the value of repeated
measurements of standard clinical chemistry and hematology parameters during allergen immunotherapy should
be discussed further.
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Background
As a routine analysis for evaluation of safety in clinical
development programs for new drugs, a set of standard
clinical chemistry and hematology parameters are mea-
sured. The major outcome of these standard tests is
to control that the drug investigated does not lead
to pathophysiological changes in respective organs or
blood. Guidelines from EMA on safety pharmacology
studies discuss such a pharmacology core battery for
* Correspondence: dietrich.haefner@allergopharma.de
†Equal contributors
Allergopharma GmbH & Co. KG, Hermann-Körner-Str. 52, 21465 Reinbek,
Germany

© 2014 Häfner et al.; licensee BioMed Central
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
Dedication waiver (http://creativecommons.or
unless otherwise stated.
investigation of vital functions and that in some cases
based on scientific rationale such tests may not be
needed [1]. In the present paper we focus on clinical
chemistry and hematology variables, only.
Allergen specific immunotherapy is known to be an

efficient treatment for respiratory allergic diseases and
based on clinical investigations also shown to have a
good safety profile including only potential allergic side
effects in patients already allergic to the allergen they
are treated with [2]. In recent years new administration
forms and formulations of allergens are being devel-
oped [3] and many studies are ongoing and being
planned. The recent guidelines from EMA on clinical
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development of allergen products for allergen specific
immunotherapy discuss safety parameters which should
be addressed such as routine laboratory hematology,
biochemical tests and urinalysis [4].
In this paper we report on a standard set of clinical

chemistry and hematology laboratory tests measured be-
fore and after treatment in three different immunotherapy
studies, representing different routes of administration
and different formulations.

Methods
Thirteen hematological laboratory parameters and eight
clinical chemistry parameters (Table 1) were evaluated
from three double-blind, placebo-controlled, randomized,
multi-centre, phase III studies. Median values of each la-
boratory parameters from baseline and after treatment
(end of the double-blind treatment period) were com-
pared. The three studies included a total of 550 adult
patients (271 on placebo and 279 on active treatment)
Table 1 Hematology and blood chemistry laboratory
parameters measured in the three phase III clinical
studies

Parameter (Unit) Normal range

Hematology

Platelets [1000/μL] 150–400

Leukocytes [1000/μL] 5–10

Lymphocytes [%] 20–40

Basophils [%] 0.5–1

Eosinophils [%] 1–4

Monocytes [%] 2–8

Neutrophils [%] 55–70

Erythrocytes [106/μL] 4.2–7.6

Haematocrit [%] 37–52

Haemoglobin [g/dL] 12–18

MCH [pg]1 28–33

MCHC [g/dL]1 33–36

MCV [fL]1 80–96

Blood chemistry

Potassium [mmol/L] 3.5–5

Sodium [mmol/L] 136–145

Gamma-GT [U/L]2 8–38

SGOT(AST) [U/L] 0–35

SGPT(ALT) [U/L] 4–36

Creatinine [mg/dL] 0.5–1.2

Bilirubin [mg/dL] 0.3–1

Urea [mg/dL] 10–20
1N/A on Pre-seasonal SCIT 6-grass.
2N/A on SCIT rBirch.
Normal ranges modified from Kratz et al. [5].
suffering from either birch or grass pollen allergic rhino-
conjunctivitis with or without asthma.
The first study was performed with sublingual immuno-

therapy (SLIT) of the high dose grass pollen preparation
(ALLERSLIT® forte) (SLIT 6-grass study) and included
185 patients [6,7]. Mean age of patients was 33.2 years
(SD 10.3, range 17–59); 63% of patients were male, 37%
female. The second trial evaluated subcutaneous immuno-
therapy (SCIT) with an aluminium hydroxide-adsorbed
recombinant hypoallergenic variant of the major birch
pollen allergen (rBet v1-FV) (SCIT rBirch study) and in-
cluded 211 patients [8]. Mean age of patients was
38.2 years (SD 11.0, range 18–59); 47% of patients were
male, 53% female. The third study assessed pre-seasonal
SCIT of grass pollen allergoid (Allergovit®) (pre-seasonal
SCIT 6-grass study) and included 154 patients [9]. Mean
age of patients was 34.4 years (SD 10.6, range 18–60); 42%
of patients were male, 58% female.
All patients had a history of IgE-mediated seasonal al-

lergic rhinitis/conjunctivitis with or without asthma
(GINA stage I and II) caused by grass pollen (grass stud-
ies) or birch pollen (birch study), positive skin prick test
result to grass pollen extract (grass studies) or birch
pollen extract (birch study), and positive conjunctival
provocation test with grass pollen allergens (grass stud-
ies) or birch pollen allergens (birch study). Only patients
with moderate to severe allergic symptoms to grass or
birch pollen were included in the clinical trials. Patients
were excluded if they previously had undergone grass or
birch pollen immunotherapy or suffered from other sea-
sonal allergies in the same period as the relevant grass
or birch pollen, or had a history of cardiovascular or
other immunological or medically relevant diseases.
After up-dosing patients in the SLIT 6-grass study were

treated daily with high-dose sublingual 6-grass pollen
preparation (Holcus lanatus, Dactylis glomerata, Lolium
perenne, Phleum pratense, Poa pratensis, and Festuca ela-
tior) or placebo from January 2004 until end of grass
pollen season in 2005. The group 5 allergen content of the
active maintenance dose corresponded to 40 μg. Patients
in the SCIT rBirch study were treated with subcutaneous
injections of recombinant hypoallergenic variant of the
major birch pollen allergen (rBet v1-FV, maintenance dose
80 μg every 6 ± 2 weeks) or placebo from October 2004
until end of birch pollen season in 2006. Treatment of
patients in the SCIT 6-grass study included pre-seasonal
weekly injections with either 6-grass pollen (Holcus
lanatus, Dactylis glomerata, Lolium perenne, Phleum
pratense, Poa pratensis, Festuca pratensis) allergoid or
placebo until the expected onset of the grass pollen sea-
son 2001 and 2002.
Written informed consent was obtained from the pa-

tients before they were enrolled in the studies, and the
studies were performed in accordance with good clinical



Table 2 Baseline values for measured hematology and blood chemistry parameters (SLIT 6-grass: n = 91 for placebo and n = 94 for active treatment; SCIT rBet
v1-FV: n = 103 for placebo and n = 108 for active treatment; pre-seasonal SCIT 6-grass: n = 77 for placebo and n = 77 for active treatment)

SLIT 6-grass SCIT rBirch Pre-seasonal SCIT 6-grass

Parameter (unit) Placebo Active Placebo Active Placebo Active

Hematology Median Range Median Range Median Range Median Range Median Range Median Range

Platelets [1000/μL] 247.5 [134.0; 401.0] 249 [148.0; 393.0] 247 [149.0; 429.0] 236 [121.0; 369.0] 249 [100.0; 462.0] 261 [152.0; 377.0]

Leukocytes [1000/μL] 6.4 [3.2; 12.5] 6.3 [3.1; 14.6] 6 [3.3; 12.8] 5.8 [3.1; 12.1] 6.5 [3.7; 11.8] 6 [3.6; 14.6]

Lymphocytes [%] 26.3 [16.5; 42.7] 27 [14.6; 47.0] 31.4 [1.7; 61.0] 33.8 [8.8; 63.0] 29 [2.5; 52.7] 31.2 [2.7; 49.1]

Basophils [%] 0.6 [0.0; 1.9] 0.6 [0.0; 1.8] 0.6 [0.0; 2.1] 0.6 [0.0; 3.7] 0.5 [0.0; 1.8] 0.7 [0.0; 3.9]

Eosinophils [%] 1.9 [0.7; 16.1] 2 [0.0; 10.5] 2.4 [0.0; 11.1] 2.7 [0.7; 8.4] 2.3 [0.3; 10.3] 2.7 [0.1; 10.7]

Monocytes [%] 6.6 [0.3; 11.2] 6.2 [3.3; 12.2] 6.6 [2.6; 13.3] 7 [2.8; 17.0] 6.9 [0.5; 16.9] 6.9 [0.9; 15.7]

Neutrophils [%] 60 [1.0; 76.2] 60 [43.0; 77.4] 58 [30.0; 92.3] 55.7 [25.0; 86.0] 58.8 [34.0; 86.8] 56.6 [38.6; 72.8]

Erythrocytes [106/μL] 4.8 [3.8; 6.0] 4.8 [4.0; 6.0] 4.8 [3.8; 5.8] 4.7 [3.6; 5.5] 4.62 [3.8; 5.8] 4.65 [3.9; 5.9]

Haematocrit [%] 44 [36.9; 52.0] 44.1 [34.0; 55.2] 42 [35.0; 51.0] 41.9 [33.0; 56.0] 42 [32; 50.0] 41.1 [26.9; 52.2]

Haemoglobin [g/dL] 14.7 [12.0; 18.0] 14.9 [12.0; 18.3] 14.4 [11.6; 16.8] 14 [10.5; 17.2] 14.1 [9.9; 17.4] 14.01 [8.0; 17.3]

MCH [pg] 29.5 [21.0; 33.1] 29.7 [21.0; 90.0] 30 [25.0; 33.8] 30.3 [23.0; 34.0] ND ND ND ND

MCHC [g/dL] 32.9 [30.3; 35.5] 33.3 [29.9; 36.5] 34 [29.1; 36.2] 33.6 [27.3; 36.9] ND ND ND ND

MCV [fL] 88.8 [83.0; 103.0] 89 [76.0; 106.0] 89 [76.0; 105.0] 90 [72.0; 108.0] ND ND ND ND

Blood chemistry

Potassium [mmol/L] 4.2 [3.1; 5.4] 4.2 [3.7; 7.3] 4.2 [3.3; 6.2] 4.2 [3.1; 7.3] 4.8 [3.5; 10.0] 4.6 [3.7; 10.0]

Sodium [mmol/L] 140 [134.0; 148.4] 140 [134.0; 149.5] 140 [133.0; 147.0] 140 [127.0; 146.4] 139 [132.0; 139.0] 139.1 [133.0; 147.0]

Gamma-GT [U/L] 16 [7.0; 72.0] 19 [4.0; 243.0] ND ND ND ND 14 [5.0; 58.0] 19 [4.0; 190.2]

SGOT (AST) [U/L] 21 [6.0; 42.0] 23.5 [8.0; 62.0] 23 [8.0; 51.0] 25 [11.0; 72.0] 14.5 [5.0; 31.0] 15 [5.0; 36.0]

SGPT (ALT) [U/L] 20 [6.0; 56.0] 24 [7.0; 93.0] 22 [5.4; 84.0] 22 [6.0; 113.0] 18 [4.0; 18.0] 18.6 [5.0; 61.0]

Creatinine [mg/dL] 0.9 [0.5; 1.4] 0.9 [0.6; 1.3] 0.9 [0.5; 1.3] 0.8 [0.3; 1.3] 0.9 [0.6; 1.3] 0.9 [0.6; 1.4]

Bilirubin [mg/dL] 0.7 [0.2; 1.5] 0.7 [0.2; 3.1] 0.6 [0.1; 2.8] 0.5 [0.2; 2.5] 0.6 [0.2; 2.1] 0.6 [0.2; 2.7]

Urea [mg/dL] 29 [17.0; 53.0] 29 [19.0; 54.0] 28 [10.0; 47.0] 27 [10.0; 47.0] 26 [12.0; 52.0] 26 [6.4; 43.2]

ND = Not done.
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practice. The ethics committees of the participating coun-
tries approved the studies. A list of all participating ethics
committees is included in Additional file 1. Matching
placebo solutions were used as comparator in all three
studies. All study preparations were manufactured by
Allergopharma GmbH & Co. KG, Reinbek, Germany.

Results
Demographic and baseline characteristics showed that
the two treatment groups in all three studies were well
matched in terms of baseline characteristics. Details of
efficacy and safety outcome as well as specific immuno-
logical measures are described elsewhere [6,8,9].
No differences were observed between placebo and ac-

tive groups at baseline regarding hematology and clinical
chemistry parameters. The baseline median values for all
three studies are shown in Table 2.
Figure 1 Absolute change from baseline to end of treatment for hem
parameters (SLIT 6-grass: n = 91 for placebo and n = 94 for active trea
Allergen specific immunotherapy with either adminis-
tration form or formulation did not show any influence
on any of the 21 laboratory parameters analyzed (Figures 1,
2 and 3). The changes in median values were insignificant
and there were no differences between placebo patients
and actively treated patients in any of the studies.
Few patients had a change in laboratory parameters

from within normal range at baseline to either below or
above at end-of-treatment. No differences between ac-
tive and placebo were seen with respect to number of
patients with such a change. The numbers of analyses in
the respective treatment groups which have changed to
values outside the defined normal range are listed in
Table 3. The laboratory parameters where most analyses
showed a change were leukocytes, neutrophils, eosino-
phils, lymphocytes and monocytes; however no differ-
ences between active and placebo were observed.
atology (upper panel) and blood chemistry (lower panel)
tment).



Figure 2 Absolute change from baseline to end of treatment for hematology (upper panel) and blood chemistry (lower panel)
parameters (SCIT rBet v1-FV: n = 103 for placebo and n = 108 for active treatment).
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Discussion
We selected thirteen hematology laboratory parameters
and eight clinical chemistry parameters as a standard test
battery in order to control that the different allergen for-
mulations and routes of administration did not lead to
pathophysiological changes in respective organs or blood.
We performed the tests prior to treatment and found

that among patients selected for immunotherapy, the
pathophysiology and the patient’s allergic disease history
had not lead to abnormal values. Only a few analysis re-
sults were outliers in relation to the defined normal range
of distribution in the standard population. Since the most
important contraindication for allergen specific immuno-
therapy are cardiovascular and immunological diseases
[10] it seems relevant to measure standard tests which
could indicate other important disorders than allergy in
the individual patient initially recruited. Other laboratory
tests of specific interest in relation to allergen specific im-
munotherapy are measures of specific antibodies such as
IgE and IgG4 [11]. These antibodies are directly related to
the pathophysiology of respiratory allergic diseases and
the immunological changes in these antibodies following
treatment is related to the clinical effects [12,13]. These
antibodies should usually be measured during investiga-
tions of allergen specific immunotherapy.
We selected three different immunotherapy studies, all

performed in adults with the purpose of following the
basic laboratory parameters during treatment. In all these
studies we found an increase in the induction of specific
antibodies [6,9,14] but allergen specific immunotherapy



Figure 3 Absolute change from baseline to end of treatment for hematology (upper panel) and blood chemistry (lower panel)
parameters (Pre-seasonal SCIT 6-grass: n = 77 for placebo and n = 77 for active treatment).
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treatment did not in any case result in significant changes
in the basic clinical chemistry and hematology parameters.
The three studies represented three different approaches
for allergen specific immunotherapy. In principle the in-
clusion criteria were the same in all three studies and the
treatment period was up to 24 months. One study was
performed with a standard pre-seasonal grass pollen aller-
gen extract given as weekly injections for two consecutive
pre-seasonal periods and another study performed with
sublingual treatment including daily self-administration
for two years. The last study included was performed
with a recombinant major allergen vaccine for birch al-
lergy (rBet v1-FV). Independently of administration route
and formulation we found no significant changes in
basic blood chemistry or hematology measures during the
study period. We conclude that the allergen specific
immunotherapy treatment as investigated did not lead to
abnormal changes in basic immunological and metabolic
processes. This is in accordance with an earlier publication
[15]. Since the active drugs in this case are natural occur-
ring protein substances or well defined recombinant pro-
teins there are also no scientific rationale for expecting
major changes in the parameters we investigated except
the induction of specific antibodies.

Conclusion
The Guidelines from EMA on safety pharmacology stud-
ies conclude that the basic pharmacology core battery
for investigation of vital functions based on scientific ra-
tionale can in some situations be saved [1]. With this
paper we confirm such a scientific rationale and con-
clude that the evaluation of these parameters is relevant



Table 3 Number of patients with a change in hematology
and blood chemistry parameter from normal at baseline
to below or above the defined normal range at end of
treatment

Parameter (Unit) Placebo (n = 271) Active (n = 279)

Hematology

Platelets [1000/μL] 5 2

Leukocytes [1000/μL] 15 21

Lymphocytes [%] 32 26

Basophils [%] 8 13

Eosinophils [%] 26 33

Monocytes [%] 17 16

Neutrophils [%] 25 27

Erythrocytes [106/μL] 17 13

Haematocrit [%] 17 13

Haemoglobin [g/dL] 15 13

MCH [pg]1 11 9

MCHC [g/dL]1 15 15

MCV [fL]1 9 9

Blood chemistry

Potassium [mmol/L] 11 13

Sodium [mmol/L] 9 7

Gamma-GT [U/L]2 6 3

SGOT (AST) [U/L] 3 5

SGPT (ALT) [U/L] 10 8

Creatinine [mg/dL] 12 9

Bilirubin [mg/dL] 3 4

Urea [mg/dL] 4 7
1N/A on Pre-seasonal SCIT 6-grass.
2N/A on SCIT rBirch.
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for inclusion of patients during the screening process.
This study with different preparations and routes of ap-
plication indicates that the value of repeated measure-
ments of standard clinical chemistry and hematology
parameters during allergen immunotherapy should be
discussed further.
Additional file

Additional file 1: A list of all participating ethics committees.
Abbreviations
EMA: European medical agency; Pre-seasonal SCIT 6-grass study: Subcutaneous
immunotherapy study with pre-seasonal 6-grass pollen allergoid;
SCIT: Subcutaneous immunotherapy; SCIT rBirch study: Subcutaneous
immunotherapy study with an aluminium hydroxide-adsorbed recombinant
hypoallergenic folding variant of the major birch pollen allergen (rBet v1-FV);
SLIT: Sublingual immunotherapy; SLIT 6-grass study: Sublingual immunotherapy
study with a high dose 6-grass pollen preparation.
Competing interests
All authors are employees of Allergopharma GmbH & Co. KG. The authors
declare that they have no competing interests.

Authors’ contributions
DH, VG and AN were involved in the design of the studies, data
interpretation and drafting, revising and final approval of the manuscript. All
authors read and approved the final manuscript.

Acknowledgements
The authors wish to thank Hanne Fejer Andersen for her valuable assistance
in manuscript preparation.

Received: 25 November 2013 Accepted: 26 March 2014
Published: 22 May 2014

References
1. European Medicine Agency (EMEA): Note for guidance on safety pharmacology

studies for human pharmaceuticals. 2001. CPMP/ICH/539/00 2000.
2. Bousquet J, Van CP, Khaltaev N: Allergic rhinitis and its impact on asthma.

J Allergy Clin Immunol 2001, 108(5 Suppl):S147–S334.
3. Passalacqua G, Durham SR: Allergic rhinitis and its impact on asthma update:

allergen immunotherapy. J Allergy Clin Immunol 2007, 119(4):881–891.
4. European Medicine Agency (EMEA): Guideline on the clinical development of

products for specific immunotherapy for the treatment of allergic diseases.
2008. CHMP/EWP/18504/2006 2008.

5. Kratz A, Ferraro M, Sluss PM, Lewandrowski KB: Case records of the
Massachusetts General Hospital. Weekly clinicopathological exercises.
Laboratory reference values. N Engl J Med 2004, 351(15):1548–1563.

6. Pfaar O, Klimek L: Efficacy and safety of specific immunotherapy with
a high-dose sublingual grass pollen preparation: a double-blind,
placebo-controlled trial. Ann Allergy Asthma Immunol 2008,
100(3):256–263.

7. Worm M: Efficacy and tolerability of high dose sublingual immunotherapy
in patients with rhinoconjunctivitis. Eur Ann Allergy Clin Immunol 2006,
38(10):355–360.

8. Kettner J, Meyer H, Narkus A, Cromwell O, Jost K: Specific immunotherapy
with recombinant birch pollen allergen rBet v 1-FV is clinically
efficacious-results of a phase III study. Allergy 2007, 62(Suppl. 83):33. Ref
Type: Abstract.

9. Corrigan CJ, Kettner J, Doemer C, Cromwell O, Narkus A: Efficacy and safety
of preseasonal-specific immunotherapy with an aluminium-adsorbed
six-grass pollen allergoid. Allergy 2005, 60(6):801–807.

10. Alvarez-Cuesta E, Bousquet J, Canonica GW, Durham SR, Malling HJ,
Valovirta E: Standards for practical allergen-specific immunotherapy.
Allergy 2006, 61(Suppl 82):1–20.

11. Canonica GW, Baena-Cagnani CE, Bousquet J, Bousquet PJ, Lockey RF,
Malling HJ, Passalacqua G, Potter P, Valovirta E: Recommendations for
standardization of clinical trials with Allergen Specific Immunotherapy
for respiratory allergy. A statement of a World Allergy Organization
(WAO) taskforce. Allergy 2007, 62(3):317–324.

12. van Neerven RJ, Knol EF, Ejrnaes A, Wurtzen PA: IgE-mediated allergen
presentation and blocking antibodies: regulation of T-cell activation in
allergy. Int Arch Allergy Immunol 2006, 141(2):119–129.

13. James LK, Durham SR: Update on mechanisms of allergen injection
immunotherapy. Clin Exp Allergy 2008, 38(7):1074–1088.

14. Cromwell O: Clinical experience with recombinant pollen allergens.
Eur Ann Allergy Clin Immunol 2006, 38(7):245–246.

15. Miguel LR, Guerra PF, Arenas VA, Za Munoz JC, Torres MP, Sanchez GP:
Monitoring of various types of immunotherapy with gramineal pollens.
I. Variation of clinical and biochemical parameters. Allergol Immunopathol
(Madr) 1992, 20(6):230–234.

doi:10.1186/2045-7022-4-18
Cite this article as: Häfner et al.: Allergen specific immunotherapy has
no influence on standard chemistry and hematology laboratory
parameters in clinical studies. Clinical and Translational Allergy 2014 4:18.

http://www.biomedcentral.com/content/supplementary/2045-7022-4-18-S1.docx

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Conclusion
	Additional file
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	References

