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Abstract: Ragweed (Ambrosia spp.) is an annually flowering plant whose pollen bears high 

allergenic potential. Ragweed-induced allergic rhinoconjunctivitis has long been seen as a major 

immunologic condition in Northern America with high exposure and sensitization rates in the 

general population. The invasive occurrence of ragweed (A. artemisiifolia) poses an increasing 

challenge to public health in Europe and Asia as well. Possible explanations for its worldwide 

spread are climate change and urbanization, as well as pollen transport over long distances by 

globalized traffic and winds. Due to the increasing disease burden worldwide, and to the lack of 

a current and comprehensive overview, this study aims to review the current and emerging treat-

ment options for ragweed-induced rhinoconjunctivitis. Sound clinical evidence is present for the 

symptomatic treatment of ragweed-induced allergic rhinoconjunctivitis with oral third-generation 

H1-antihistamines and leukotriene antagonists. The topical application of glucocorticoids has 

also been efficient in randomized controlled clinical trials. Combined approaches employing 

multiple agents are common. The mainstay of causal treatment to date, especially in Northern 

America, is subcutaneous immunotherapy with the focus on the major allergen, Amb a 1. Beyond 

this, growing evidence from several geographical regions documents the benefit of sublingual 

immunotherapy. Future treatment options promise more specific symptomatic treatment and 

fewer side effects during causal therapy. Novel antihistamines for symptomatic treatment are 

aimed at the histamine H3-receptor. New adjuvants with toll-like receptor 4 activity or the 

application of the monoclonal anti-immunoglobulin E antibody, omalizumab, are supposed to 

enhance conventional immunotherapy. An approach targeting toll-like receptor 9 by synthetic 

cytosine phosphate–guanosine oligodeoxynucleotides promises a new treatment paradigm that 

aims to modulate the immune response, but it has yet to be proven in clinical trials.

Keywords: ambrosia, seasonal allergic rhinitis, allergic conjunctivitis

Specifics of ragweed-induced rhinoconjunctivitis
Botanical characteristics and ecologic factors
Ragweed (genus Ambrosia in the family Asteraceae) is an annual herbaceous flowering 

plant that is originally native to Northern America. Worldwide, the two most widespread 

species are common (or short) ragweed (A. artemisiifolia) and great ragweed (A. trifida), 

which are, in turn, clinically the most relevant for their high potential to cause aller-

gic rhinitis. The distribution of the ragweed species is, however, dependent upon the 

geographical region. For example, the species causing the most severe symptoms in 

allergic patients in Israel and parts of the Mediterranean region is A. maritime.1

Ragweed is an invasive species with a growing occurrence in different world 

regions. Presumably because of climate change, ragweed has reportedly shown an 
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increasing length of pollen season in Northern America,2 

implying a potential increasing disease burden for atopic 

patients in affected areas. A rise in atmospheric carbon 

dioxide concentrations and air temperature, brought about 

not only by climate change but also by urbanization, are 

conditions that stimulate ragweed growth, which is signified 

by biomass production and flowering date.3 Since ragweed 

is becoming increasingly common in Europe, pollen load in 

several regions is also a growing health problem.4 Excluding 

mountain ranges, almost all of Western, Southern, and 

Eastern Europe are assumed to be viable to sustain ragweed 

occurrence.5

Globalization in trade and traffic has been identified as 

relevant to the distribution of ragweed seeds, contributing 

to the plant’s invasive characteristics. This is shown, for 

example, in the contamination of birdseeds with germinable 

ragweed seeds in France.6 Also, ragweed pollen has been 

estimated to be transported over long distances, with Eastern 

Europe being a possible major source.7–10 This has important 

implications since it makes containment more difficult, while 

it increases the potential exposure of atopic populations.

Allergens and epidemiology
Presumably, due to high nicotinamide adenine dinucleotide 

phosphate oxidase,11 as well as serine and cysteine protease 

activity in its pollen,12 ragweed carries high potential to 

cause allergic rhinitis. The major allergens of ragweed, Amb 

a 1 and Amb a 2, belong to the pectate-lyase family and are 

secreted, acidic, nonglycosylated, single-chain proteins. 

Minor allergens include Amb a 3 (secreted basic glycoprotein, 

copper-binding domain), Amb a 5 (secreted basic protein, 

homologous to Amb t 5 and Amb p 5), Amb a 6 (secreted 

basic protein, homologous to nonspecific lipid transfer pro-

teins), and Amb a 7 (basic protein, plastocyanin domain).13 

As recently as 2010, Amb a 4 has been described for the 

first time; it is a glycoprotein with a defensin-like domain 

and is highly homologous to Art v 1, the sunflower protein 

P22357, and the feverfew allergen Par h 1.14 Further, minor 

allergens of ragweed include Amb a 11 (cysteine  protease)15,16 

and Amb a CPI (a cysteine protease inhibitor).17,18 Amb a 8 

(profilin), Amb a 9 (polcalcin), and Amb a 10 (polcalcin) are 

known pan-allergens.13,19 Amb a 6 and Amb a 8 (with potential 

homologues Cuc m2 and Mus xp 1) are candidates for the 

cross-reactive structures involved in the clinical manifestation 

of the supposed ragweed–melon–banana association, which 

is a pollen–food syndrome.20

With respect to patients allergic to ragweed, in an in vitro 

study, all patients displayed serum reactivity to Amb a 1, 

while 30% were monosensitized against Amb a 1 alone.19 

A high prevalence of cosensitivity to mugwort  (Artemisia 

 vulgaris) has been noted in patients hypersensitive to rag-

weed; 93% of mugwort-sensitized patients were sensitized 

to ragweed, whereas 38% of ragweed-hypersensitive patients 

were sensitized to mugwort.21 This might partially be 

explained by the homology of Amb a 4 to Art v 1, the major 

allergen of mugwort.14

In Northern America, ragweed allergy has long been 

recognized as a major health problem. Sensitization rates 

are estimated to be as high as 10%–26% in the common 

 population.22,23 Recently, attention has also been drawn to 

ragweed in Europe, since a rising prevalence of ragweed 

sensitization has been observed beginning in the 1990s.24 Rag-

weed sensitization rates in the general population in Europe 

are given as 10%–30%, as assessed by pollen extracts of rag-

weed,25,26 and 1.9% for purified Amb a 1.26 In atopic patients, 

a great variety of sensitization rates has been observed, with 

values reported from 7.9%–70.0%.27–31 Comparable to the 

situation in Europe, pollen count and sensitization rates for 

ragweed in Asia have been increasing for several decades 

now, as exemplified by the situation in Korea.32 For distinct 

Asian populations, up to 21%–29% of atopic patients were 

reported to be sensitized to a specific ragweed species.1 Due to 

the high cross-reactivity between ragweed and mugwort,21,33,34 

however, data on the sensitization rates for ragweed have to 

be interpreted with care since extracts, and not recombinant 

allergens, are often used and the values could, at least in part, 

reflect an effect of allergen homology.

In epidemiologic studies, a high rate of comorbidity of 

allergic rhinitis, chronic rhinosinusitis, and asthma bronchiale 

is well established today.35 Specific to ragweed-induced 

allergic rhinitis, this correlation with concomitant maxillary 

sinusitis during the allergy season has been confirmed in a 

clinical study.36 A foundation for this was brought forward 

in an experimental setting by showing that an intranasal 

challenge with ragweed allergens leads to an inflammatory 

reaction of the maxillary sinus.37

Diagnosis
Diagnostic approaches in ragweed-induced allergic rhinitis 

include obtaining the patient’s precise medical history, espe-

cially in terms of potential sources of exposure, seasonal 

symptoms of nasal inflammation, and relevant comorbidi-

ties like asthma. Following this, a skin prick test38 and nasal 

provocation are the main clinical tests applied today. In 

vitro testing allows for the subclassification of allergens and 

cross-reactions.39
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Symptomatic treatment options
Several agents in topical and systemic dosage forms are avail-

able for the symptomatic treatment of ragweed-induced rhi-

noconjunctivitis. In clinical trials, first- and second-generation 

H1-antihistamines and leukotriene receptor antagonists dis-

pensed orally, as well as topical glucocorticoids, were studied 

alone and in various combinations.

For the symptomatic treatment of conjunctival affection 

caused by ragweed allergy, an uncontrolled, nonblinded, 

randomized clinical trial attributed benefit to the topical use 

of the mast cell stabilizer, nedocromil, with oral application 

of the third-generation H1-antihistamine, fexofenadine.40 Due 

to the lack of a proper control group, however, the level of 

evidence for this finding is considerably low.

H1-antihistamines are the traditional mainstay for the 

symptomatic treatment of allergies. A longstanding debate 

has argued whether a reduction in vigilance observed in 

patients suffering from nasal allergies is caused by the condi-

tion itself or by first-generation antihistamines as a possible 

sedating medication.41 Evidence exists from an experimental 

study that attributed vigilance reduction to the condition 

itself in ragweed-induced allergic rhinitis.42 Regarding 

antihistamines, it was shown that for the symptomatic treat-

ment of ragweed allergy, the first-generation H1-antagonist, 

diphenhydramine, and the third-generation H1-antagonist, 

desloratadine, effected a comparable reduction in nasal 

allergy symptoms compared to placebo.43 However, vigilance 

and cognitive function were significantly more reduced by 

diphenhydramine, confirming the value of newer antihista-

minic agents.

Olopatadine hydrochloride acts as an antihistamine with 

anticholinergic and mast cell stabilizing effects. In topical 

dosage forms, it reduced nasal symptoms, as assessed by a 

nasal symptom score, when compared to placebo in a 1-day 

trial.44 During and after exposure in an allergen challenge 

chamber, a concentration of 0.6% proved to be the most 

efficient.44 Of note, this was the only study that validated 

the results obtained in the environmental exposure chamber 

against previous studies on natural exposure.45,46

The relative benefit of different classes of symptomatic 

medication is essentially a question of clinical relevance, 

and therefore the comparison of different agents among each 

other and against placebo have been the subject of random-

ized controlled trials. Therefore, the oral application of the 

third-generation H1-antagonist, levocetirizine, was tested 

against the leukotriene receptor antagonist, montelukast, and 

placebo.47 Efficacy was shown in the reduction of nasal symp-

toms for 5 mg of levocetirizine once daily, while 10 mg of 

montelukast once daily failed to cause significant mitigation 

of symptoms in a 2-day trial. The investigation took place 

in an allergen challenge chamber,47 thereby providing only 

an approximation of the situation in the natural environment 

with potentially different allergen characteristics.

Combination treatments with antihistamines are increas-

ingly investigated. No statistically significant differences 

were found when the second-generation H1-antagonist, 

fexofenadine, in combination with the sympathomimetic 

decongestant, pseudoephedrine, was compared to a combi-

nation of the second-generation H1-antagonist, loratadine, 

and the leukotriene receptor antagonist, montelukast.48 Both 

interventions improved symptoms from baseline. However, 

without an a priori stated primary endpoint, this study bears 

a high risk of bias.48 It should be noted that this was the only 

study available for ragweed-induced rhinoconjunctivitis 

where the Rhinoconjunctivitis Quality of Life Questionnaire 

was used as the validated outcome measure for quality of 

life.49 In another trial, the second-generation H1-antagonist, 

loratadine, in combination with the leukotriene receptor 

antagonist, montelukast, as a tablet and solution reduced nasal 

congestion significantly in patients with ragweed-induced 

allergic rhinoconjunctivitis in comparison to placebo, while 

the common over-the-counter decongestant, phenylephrine 

(an alpha 1-adrenergic receptor agonist), failed to prove 

efficacy in a parallel arm of the study.50

Increasing interest focuses on topical glucocorticoids for 

the symptomatic treatment of allergic rhinitis. In patients with 

ragweed-induced allergic rhinoconjunctivitis, the synthetic 

glucocorticoid, fluticasone furoate, was shown to be superior 

with 110 mg applied once daily in a 15-day trial during the 

allergy season versus placebo, with a symptom score as the 

primary endpoint.51

Taken together, there is sound evidence to support 

the clinical application of oral antihistamines and topical 

glucocorticoids for the symptomatic treatment of ragweed 

allergy. Leukotriene receptor antagonists were effective in 

combination with antihistamines, but they have yet to be 

proven as monotherapy. An overview of the recent prospec-

tive, randomized, controlled, double-blind Phase III studies 

for the symptomatic treatment of ragweed allergy is given 

in Table 1.

The choice of meaningful outcome measures in clinical 

trials of the symptomatic application of topical glucocorti-

coids has recently been evaluated. In a prospective clinical 

evaluation,52 a nasal challenge was effected by the topical 

delivery of allergens. Sneeze count, symptom scores, and 

albumin level in nasal lavage were validated as being 
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reproducibly influenced by the intervention, and they were 

therefore deemed to be suitable outcome parameters. The 

further candidate, lysozyme level in nasal lavage, was not 

influenced by glucocorticoid application, while kinin level 

was not reproducible.52 For the design of future studies, these 

results should be honored.

Causal treatment options
Subcutaneous immunotherapy is the traditional mainstay 

for the causal treatment of allergic disorders. Subcutaneous 

immunotherapy for ragweed is considerably well documented 

in Northern America. A prospective, randomized clinical 

trial53 from Southern Europe also reported some benefit for 

the efficacy of this treatment option in another geographical 

region. However, without an a priori stated primary endpoint, 

this study is at high risk of biased results.

Sublingual immunotherapy is generally gaining interest 

due to its supposed lower risk of side effects and potentially 

better compliance.54,55 However, a considerable number of 

questions has remained open regarding the mechanisms of the 

desired effect and the optimal dosage.56 As will be detailed, 

several randomized, controlled clinical trials have therefore 

been conducted to investigate the efficacy and safety of 

sublingual immunotherapy for ragweed allergy.

Testing a formulation with a continuous dose applied as 

a solid tablet, André et al57 found significant benefit of an 

oral immunotherapy of a standardized ragweed extract in a 

multicenter study from Western Europe. However, this study 

did not include an a priori defined primary endpoint and thus 

also bears considerable risk of bias.

Two prospective clinical trials from Northern America 

failed to show a significant difference in the primary endpoint 

for efficacy, which included the improvement of a symptom 

score58 or improvements in combined symptom and medi-

cation scores,59 during the respective local ragweed pollen 

season. However, both formulations of ragweed extract used 

for sublingual application were deemed to be safe for further 

clinical investigations. As a reason for not being able to dem-

onstrate efficacy, a possibly polysensitized patient cohort58 

and variations in pollen load between the study centers59 

were hypothesized.

Recently, two studies with considerably high numbers of 

randomized patients (565 patients60 and 784 patients61) were 

undertaken to investigate the effect of a sublingual allergy 

immunotherapy tablet. Both studies showed the efficacy of 

this treatment in Northern America,60 as well as in Northern 

America and Eastern Europe.61 In both cases, the primary 

endpoint was a combined symptom and medication score, 
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while the effective doses were 6 µg and 12 µg60 or 12 µg61 of 

the major allergen Amb a 1 in each single tablet.

Taken together, growing evidence supports the clinical 

value of sublingual immunotherapy in ragweed allergies. An 

overview of the recent prospective, randomized, controlled, 

double-blind Phase III studies for the causal treatment of 

ragweed allergy is given in Table 2.

Future perspectives
In the future, an important challenge in Europe will be the 

reduction of pollen exposure to the population by limitation of 

ragweed expansion. As a potential basic measure, repetitive 

mowing during the annual life cycle of the plant has been 

shown to be effective in the reduction of pollen load.62 Beyond 

this, combined efforts of manual uprooting, herbicides, and 

mowing have been proposed according to local conditions.63 

Furthermore, advanced knowledge of pollen load might help 

affected patients avoid allergen exposure. Numerous studies 

investigated region-specific pollen counts,64–66 helping to 

develop several forecasting models.67–69

Allergies to different ragweed species might carry differ-

ent clinical profiles. A recent study70 compared the symptoms 

elicited during the natural pollen season in a region where 

giant ragweed is more prevalent to the symptoms elicited in 

an allergen challenge chamber by short ragweed pollen. It 

thereby identified clusters with three distinct response profiles 

among the patients tested, signifying low and high responses 

during the natural season and experimental challenge. This 

implies the possibility of subtypes in ragweed pollinosis that 

could bear consequences for treatment.70

Several nonpharmacological treatment approaches have been 

explored to treat ragweed-induced allergic rhinoconjunctivitis. 

Prospective open clinical studies explored the value of intra-

nasal phototherapy three times a week during the ragweed 

pollen season. The defined dose of a combination of ultraviolet 

(UV)-B, UV-A, and visible light led to improvements in a nasal 

symptom score,71 even in comparison to the second-generation 

H1-antagonist, fexofenadine.72 Another open study found a 

beneficial effect of photochemotherapy by irradiation of the 

nasal cavity with UV-A light after topical sensitization with a 

psoralen (psoralen with ultraviolet A light [PUVA]) in terms of 

a symptom score.73 A simple barrier method like nasal filters 

was also described as being effective in reducing symptoms 

during exposure to ragweed allergens.74

New agents are nearing clinical application. Proposals 

for symptomatic treatments include selective histamine-H3 

receptor antagonists, with the compounds JNJ-39220675 

and PF-03654746 being principally able to relieve nasal 

allergy symptoms.75,76 In preclinical investigations, new 

target structures are being evaluated for their value in the 

treatment of ragweed-induced allergies. While traditional 

leukotriene receptor antagonists like montelukast block the 

cysteinyl leukotriene receptor 1, the leukotriene B4 recep-

tor antagonist ONO-4057 was able to inhibit itching after 

a ragweed challenge in an experimental animal model of 

conjunctivitis.77 In a comparable model, the selective DP2 

receptor antagonist, AM 156, has been shown to reduce the 

symptoms of an allergen challenge.78

Improvements of subcutaneous immunotherapy include the 

addition of adjuvants or omalizumab, an anti-immunoglobulin 

(Ig)E antibody, as well as  modified allergens.79 Considerable 

effort is being put into the development of toll-like receptor 

agonists, with toll-like receptors 4 and 9 as the most promis-

ing target structures.80

The monoclonal antibody, omalizumab, has been approved 

for clinical use in several countries now. It is able to block 

IgE binding to the high-affinity IgE receptor, Fc epsilon RI 

(FCER1), on mast cells and basophils by inactivating soluble 

and membrane-bound IgE81 and reducing the overall serum 

level of IgE after continuous therapy.82 It acts as a mast cell 

stabilizing agent81 and has the potential to limit the effects 

of aeroallergen exposure mediated by basophil83 or dendritic 

cells.84 Therefore, the expression of FCER1 on immune cells 

is reduced.82 A randomized controlled clinical trial was able 

to show that omalizumab pretreatment was able to ameliorate 

the side effects of subcutaneous rush immunotherapy for rag-

weed seasonal allergic rhinitis,85 while it has also been shown 

that this was caused by the inhibition of allergen-specific IgE 

binding.86 However, an issue that still needs to be resolved 

for ragweed-induced allergic rhinoconjunctivitis is the cost 

effectiveness of omalizumab. For allergic asthma, the benefits 

of omalizumab have been calculated to outweigh the cost, but 

only in severely affected subgroups of patients.87

An entirely new approach is the toll-like receptor 9-based 

inhibition of immune responses mediated by type 2 T-helper 

cells, which modulate dendritic cells and mononuclear 

cells.88 This has been attempted by an immunostimulatory 

conjugate of the ragweed major allergen, Amb a 1, and an 

oligodeoxyribonucleotide DNA sequence containing a CpG 

motif. Favorable redirection of the immunoreaction has been 

shown,89–94 in addition to a reduction of symptoms and an 

improvement in quality of life for up to two consecutive 

seasons, following a regime containing only six injections 

in a pilot clinical trial.95 However, further treatments were 

not able to prove clinical benefit, and there are currently no 

new data on this approach.79

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Journal of Asthma and Allergy 2015:8submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

20

ihler and Canis

T
ab

le
 2

 R
ec

en
t 

pr
os

pe
ct

iv
e,

 r
an

do
m

iz
ed

, c
on

tr
ol

le
d,

 d
ou

bl
e-

bl
in

d 
Ph

as
e 

iii
 s

tu
di

es
 fo

r 
th

e 
ca

us
al

 t
re

at
m

en
t 

of
 s

ea
so

na
l a

lle
rg

ic
 r

hi
ni

tis
 c

au
se

d 
by

 r
ag

w
ee

d 
po

lle
n

R
ef

er
en

ce
R

an
do

m
iz

ed
  

pa
rt

ic
ip

an
ts

G
eo

gr
ap

hi
c 

 
re

gi
on

*
M

ul
ti

ce
nt

er
A

ge
nt

St
ud

y 
de

si
gn

P
ri

m
ar

y 
en

dp
oi

nt
V

al
id

at
ed

  
ou

tc
om

e 
 

m
ea

su
re

?

Si
gn

ifi
ca

nt
 

di
ffe

re
nc

e 
of

 
pr

im
ar

y 
en

dp
oi

nt
?

C
re

tic
os

  
et

 a
l61

78
4

N
or

th
er

n 
 

A
m

er
ic

a 
an

d 
 

ea
st

er
n 

eu
ro

pe

Y
es

Su
bl

in
gu

al
 a

lle
rg

y 
im

m
un

ot
he

ra
py

  
ta

bl
et

 (
M

K
-3

64
1;

 M
er

ck
 a

nd
 C

o,
 in

c.
,  

w
hi

te
ho

us
e 

St
at

io
n,

 N
J, 

U
SA

)

52
 w

ee
ks

, f
ou

r 
ar

m
s:

  
1.

5 
µg

; 6
 µ

g;
 1

2 
µg

;  
or

 p
la

ce
bo

C
om

bi
ne

d 
sy

m
pt

om
  

an
d 

m
ed

ic
at

io
n 

sc
or

e
N

o
Y

es
 (

12
 µ

g)

N
ol

te
  

et
 a

l60

56
5

N
or

th
er

n 
 

A
m

er
ic

a
Y

es
Su

bl
in

gu
al

 a
lle

rg
y 

im
m

un
ot

he
ra

py
  

ta
bl

et
 (

M
K

-3
64

1;
 M

er
ck

 a
nd

 C
o,

 in
c.

)
52

 w
ee

ks
, t

hr
ee

 a
rm

s:
  

6 
µg

; 1
2 

µg
; o

r 
pl

ac
eb

o
C

om
bi

ne
d 

sy
m

pt
om

  
an

d 
m

ed
ic

at
io

n 
sc

or
e

N
o

Y
es

 (
6 

µg
 a

nd
 1

2 
µg

)

Sk
on

er
  

et
 a

l58

11
5

N
or

th
er

n 
 

A
m

er
ic

a
Y

es
Su

bl
in

gu
al

 li
qu

id
 (

st
an

da
rd

iz
ed

  
gl

yc
er

in
at

ed
 s

ho
rt

 r
ag

w
ee

d 
po

lle
n 

 
al

le
rg

en
ic

 e
xt

ra
ct

; G
re

er
 L

ab
or

at
or

ie
s,

  
in

c.
, L

en
oi

r,
 N

C
, U

SA
)

17
 w

ee
ks

, t
hr

ee
 a

rm
s:

  
4.

8 
µg

; 4
8 

µg
; o

r 
pl

ac
eb

o
Sy

m
pt

om
 s

co
re

N
o

N
o

Bo
w

en
  

et
 a

l59

83
N

or
th

er
n 

 
A

m
er

ic
a

Y
es

Su
bl

in
gu

al
 li

qu
id

 (
ac

tiv
e 

pr
od

uc
t 

 
st

an
da

rd
iz

ed
 r

ag
w

ee
d 

al
le

rg
en

  
ex

tr
ac

t; 
St

al
or

al
; S

ta
lle

rg
en

es
 S

A
,  

A
nt

on
y,

 F
ra

nc
e)

R
ag

w
ee

d 
se

as
on

,  
tw

o 
ar

m
s:

 in
cr

ea
si

ng
  

do
se

s 
or

 p
la

ce
bo

C
om

bi
ne

d 
sy

m
pt

om
  

an
d 

m
ed

ic
at

io
n 

sc
or

e
N

o
N

o

M
ir

on
e 

 
et

 a
l53

32
So

ut
he

rn
  

eu
ro

pe
Y

es
Su

bc
ut

an
eo

us
 in

je
ct

io
n 

(r
ag

w
ee

d 
 

po
lle

n 
ex

tr
ac

t 
ab

so
rb

ed
 w

ith
 a

lu
m

in
um

  
hy

dr
ox

id
e/

ph
en

ol
at

ed
 s

al
in

e 
so

lu
tio

n;
  

A
LK

-A
be

llò
, H

ør
sh

ol
m

, D
en

m
ar

k)

12
 m

on
th

s,
 t

w
o 

ar
m

s:
  

in
cr

ea
si

ng
 d

os
es

  
or

 p
la

ce
bo

N
ot

 s
pe

ci
fic

al
ly

  
de

si
gn

at
ed

N
o

N
ot

 a
pp

lic
ab

le

A
nd

ré
  

et
 a

l57

11
0

w
es

te
rn

  
eu

ro
pe

Y
es

Su
bl

in
gu

al
 li

qu
id

 o
r 

ta
bl

et
 (

st
an

da
rd

iz
ed

  
ra

gw
ee

d 
ex

tr
ac

t; 
St

al
le

rg
en

es
 S

A
)

7.
5 

m
on

th
s,

 t
w

o 
ar

m
s:

  
in

cr
ea

si
ng

 d
os

es
 o

r 
pl

ac
eb

o
N

ot
 s

pe
ci

fic
al

ly
  

de
si

gn
at

ed
N

o
N

ot
 a

pp
lic

ab
le

N
ot

e:
 *

G
eo

gr
ap

hi
ca

l s
ub

re
gi

on
 a

s 
de

fin
ed

 b
y 

th
e 

U
ni

te
d 

N
at

io
ns

 O
rg

an
iz

at
io

n.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Journal of Asthma and Allergy 2015:8 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

21

Ragweed-induced allergic rhinoconjunctivitis

New treatment regimens and formulations for subcutane-

ous immunotherapy are also being evaluated. An ultrashort 

treatment course applying an allergoid with the toll-like 

receptor 4 agonist, monophosphoryl lipid A, as an adjuvant 

was demonstrated to be safe,96 and it had effected a significant 

improvement in the symptom score.97

A field that is currently not employed for the treat-

ment of allergic rhinitis is cytokine signaling. In studies 

employing an animal model of experimental conjunctivitis, 

a role for interleukin-1098,99 and interleukin-16100 has been 

described in the development of the reaction in response 

to an allergen challenge. Correspondingly, suppressors of 

cytokine signaling (SOCS)3 and SOCS5 have been reported 

to bear the potential to regulate allergic responses.101 Taken 

together, there are several more promising targets for the 

treatment of allergic rhinitis currently still outside clinical 

investigation.

Methods
The search strategy on MEDLINE via PubMed applied the 

medical subject heading (MeSH) terms “Ambrosia” in com-

bination with either “Rhinitis, Allergic, Seasonal”, “Rhinitis, 

Allergic, Perennial”, “Conjunctivitis, Allergic”, or “Allergic 

Rhinitis [Supplementary Concept]”.

The search was restricted to English- and German-

language publications and yielded 182 single entries as of 

September 2014. The review was limited to publications 

published since 2002 (170 entries). Obtained publications 

were systematically screened by the abstract. For the evalu-

ation of symptomatic and causal treatment options, only 

publications reporting Phase III randomized, controlled, 

double-blind clinical trials were included. This resulted in 

five studies reporting symptomatic and six studies reporting 

causal treatments.

This low number of studies presents a considerable risk 

for publication bias. The variety in study designs and pri-

mary outcome measures found in the literature, as well as 

the lack of validated outcome measures, did not allow us to 

pool the study results for the meta-analysis. A flow diagram 

of the review process according to the PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses) 

statement102 is shown in Figure 1.

Conclusion
Ragweed-induced allergic rhinoconjunctivitis is prevalent 

in Northern America and Europe. For symptomatic treat-

ment, clinical evidence exists for antihistamines, leukotriene 

antagonists, and glucocorticoids. Options for causal treat-

ment include subcutaneous and sublingual immunotherapy. 

Novel antihistamines, refined adjuvants, and combination 

therapy with the anti-IgE antibody, omalizumab, as well as an 

immunomodulatory approach involving toll-like receptor 9 

are promising for the future.

Disclosure
The authors report no conflicts of interest in this work.
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