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Antihistaminic drugs have been used successfully for many years in the treatment o f  aIlelgic diseases. 
Second-generation antihistamines hm,e fewer sedating side effects" than first-generation agents, and the 
number o f  newer drugs available for clinical use is growing. Various methods have been used to assess 
antihistaminic activity, the most popular o f  which is the epicutaneous histamine-induced wheal and flare. 
This test relies on the ability o f  epicutaneously injected histamine to bring about the wheal and flare, a 
neurovascular response that involves reflex vasodilation (flare) and local swelling caused by plasma 
extravasation (wheal). Antihistamines have been compared on the basis o f  their ability to block the 
histamine-induced wheal and flare in the skin. Results o f  these trials have been applied to predtct the 
global antiallelgic efficacy o f  various antihistamines. This review has examined the reliability o f  
suppression of  the histamine wheal and flare reaction in the skin to predict an antihistamine's clinical 
efficacy in two common allergic diseases, seasonal allergic rhinitis and chronic idiopathic urticaria. 
Although histamine is one mediator in the allergic response b~ the skin and nasal mucosa, many other 
agents are important modulators o f  the allergic response. In addition, the major sm~ctural and functional 
dtfferences that exist between the nasal mucosa and the skin affect the type o f  local response. These 
manifest themselves as differences between the responses to antigen and histamine challenge #z the skin 
and the nose. The allergic responses in these tissues are not simply the consequence o f  one chemical but 
are the result o f  a cascade o f  interactions among various cells and mediators. The chnicat manifestations 
o f  these complex interactions obviously cannot be fully replicated by injection o f  one chemical mediator, 
histamine, into the outer layer o f  the skm. 
Studies with antihistamines have shown that certain drugs, such as cetirizine, are more suppressive than others 
(loratadine, telfenadine) in controlling the histamine-induced wheal and flare reaction in the skin. When the 
clinical efficacy o[ these medications is compared in clinical trials in seasonal allogic rhinitis and chronic 
idiopathic urticaria, all are equally efficacious in controlling symptoms. Although the histamine-induced wheal 
and flare reaction can selve as a usefid clinical pharmacologic test to assess dose-response relations for an 
antihistamine, its lack of  colTelation with clinical responses among antihistamines indicates that this model 
shouM not be used to predict or compare clinical efficacies of  antihistam&es in seasonal allergic rhinitis and 
chronic idiopathic urticaria. (J Allergy Clin Immunol 1997;99:$798-806.) 
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Historically, the study of histamine-receptor antago- 
nists reaches back nearly 60 years to the discovery of the 
first H 1-receptor antagonist by Bovet and Staub in 1937.1 
The first-generation antihistamines saw wide clinical use 
in allergic diseases from the 1940s onward, but major 
central nervous system (CNS) adverse events, such as 
sedation and performance deficits, curtailed their subse- 
quent use. They also interacted with other  systems, such 
as th e cholinergic system, because of coexisting anticho- 
linergic activity. The impetus for the development  of 
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Abbreviations used 
CGRP: Calcitonin gene-related peptide 

CIU: Chronic idiopathic urticaria 
CNS: Central nervous system 

EDRF: Endothelium-derived relaxing factor 
EPR: Early-phase response 
LPR: Late-phase response 

LT: Leukotriene 
NKA: Neurokinin A 

PG: Pr6staglandin 
SAR: Seasonal allergic rhinitis 
VIP: Vasoactive intestinal peptide 

nonsedating antihistamines with retained, or enhanced, 
antiallergic activity led to the second-generation agents 
used today. Second-generation antihistamines, such as 
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loratadine, astemizole, and terfenadine, have essentially 
supplanted the older drugs because they exhibit an 
improved CNS adverse-event profile and are free of 
significant sedation and anticholinergic actions. Cetiriz- 
ine, also a second-generation antihistamine, is less se- 
dating than antihistamines of the first generation; how- 
ever, in clinical trials, dose-related somnolence has been 
observed. 

With the list of second-generation antihistamines 
growing significantly, much interest has focused on 
comparing the relative etficacies of the various com- 
pounds. For this purpose, laboratory and clinical ap- 
proaches have been used with varying results. The most 
common comparative tool used in human antihistamine 
pharmacodynamic research involves the epicutaneous 
injection of histamine. The response that follows an 
epicutaneous histamine injection, known as the wheal 
and flare, comprises areas of swelling (wheal) and 
vasodilation (flare) at the injection site. An easily per- 
formed procedure, this test is based on the ability of 
systemically circulating antihistamine to block the hista- 
mine-induced wheal and flare response. 

Because there appears to be an obvious pharmaco- 
logic link of histamine to antihistamine, researchers have 
viewed the suppression of the histamine-induced wheal 
and flare in the skin as a useful clinical pharmacologic 
test to assess dose-response relations of or among 
antihistamines and to correlate the test results with 
plasma levels of the drugs. Bioassay of H~-receptor 
blockade, however, is reasonable only if the antihista- 
mine has no effect other than that and if the blockade 
effect is only on blood vessels. 

Although histamine is an important mediator in aller- 
gic responses, the cascade of events involving cells, 
nerves, blood vessels, and various mediators is complex; 
histamine is only one of the many important agents 
involved. Empirically, it appears inappropriate to as- 
sume that a correlation exists between the simple phar- 
macologic interaction of histamine with an antihistamine 
localized in the skin and the relief of tissue- and 
organ-allergic inflammatory responses and of clinical 
symptoms in allergic diseases, which themselves are the 
final manifestations of complex interactions of chemical 
mediators and specialized cells. This oversimplification 
is evident when comparing the different mechanisms 
underlying the physiologic responses to allergens in the 
skin and in the nasal mucosa and the skin wheal and 
flare reaction elicited by the epicutaneous injection of 
histamine. Most relevant, when the clinical efficacy of 
these medications is compared in clinical trials in sea- 
sonal allergic rhinitis (SAR) and chronic idiopathic 
urticaria (CIU), all are equally efficacious in controlling 
symptoms. How reliable, therefore, is this skin test in 
predicting and comparing the clinical efficacy of antihis- 
tamines in two common allergic diseases, SAR and 
CIU? 

The purpose of this review is to evaluate any correla- 
tion between comparative inhibition of the histamine- 
induced skin wheal and flare reaction and the clinical 

efficacy of antihistamines in the treatment of SAR and 
CIU. We examine the findings in published comparative 
clinical pharmacodynamic studies of antihistaminic 
agents that report the suppression of the histamine- 
induced wheal and flare, and we compare them with the 
outcomes of clinical efficacy trials of these same drugs in 
those allergic diseases. 

THE HISTAMINE-INDUCED CUTANEOUS WHEAL 
AND FLARE REACTION 

The allergic response in the skin to allergens can be 
divided into early and late phases that differ on the basis 
of initiation, duration, and components involved in the 
reaction. The phased responses are the consequence of 
sequential interactions of allergen and antibody and the 
release of a host of chemical mediators. The early-phase 
response (EPR) is triggered by the binding of antigen to 
IgE, which results in a cascade of mediator releases. 
These mediators are the initiators of the late-phase 
response (LPR). Although the EPR occurs over a period 
of minutes to an hour, the LPR begins more than i hour 
after an allergen-IgE interaction and can last for 6 to 48 
hours. The major cellular component of the EPR is the 
mast cell, whereas the LPR involves cytokine production 
leading to granulocyte recruitment, particularly ba- 
sophils and eosinophils. 

On the other hand, the histamine-induced wheal and 
flare response occurs rapidly and does not persist for 
longer than 1 hour or so, suggesting that this reaction is 
the result of activation of parts of the EPR pathway 
without manifestation of the LPR. The full EPR, there- 
fore, does not follow epicutaneous histamine injection, 
because mast cell degranulation and multiple mediator 
release do not occur. Although the histamine-induced 
wheal and flare response outwardly resembles the cuta- 
neous EPR, histamine injection does not accurately 
mimic the natural response to allergen in the skin, nor 
does it allow evaluation of other potentially important 
antiallergic effects of the newer antihistamines. These 
effects include inhibition of mediator release from mast 
cells and inhibition of the LPR. 

In trying to understand the mechanisms underlying 
the cutaneous histamine-induced wheal and flare re- 
sponse and the role of antihistamines in its suppression, 
it is important to note that other mediators involved in 
the full response to allergens in the skin are bypassed 
after histamine injection. For example, after administra- 
tion of the antihistamine astemizole for 8 weeks, the 
histamine-induced wheal and flare reaction was strongly 
suppressed. 2 With the same pretreatment, however, 
astemizole was less effective in inhibiting allergen-in- 
duced wheal and flare reactions. One interpretation of 
this finding is that the response after the epicutaneous 
injection of the usual pharmacologic doses of histamine 
used in these tests is not fully analogous to the activation 
of cutaneous IgE-loaded mast cells by an allergen. 
Antihistamines can suppress the histamine-induced 
wheal and flare by blocking the binding of histamine to 
its receptors on nerves, vascular smooth muscle, endo- 
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TABLE I. Physiologic responses to histamine challenge and the mechanisms underlying these responses in 
the skin and the nasal mucosa 

Response Mechanism 

Skin 
Wheal 

Flare 

Nasal Mucosa 
Itch 

Congestion 

Rhinorrhea 

Increased vascular permeability 

Vasodilation 

Sensory nerve activation 

Increased mucosal blood flow 
(vasodilation) 

Increased secretion from goblet 
cells and increased vascular 
permeability 

Ha-receptor-mediated endothelial cell contrac- 
tion (via EDRF (NO)/PGIa) 

HjHz-receptor mediated axonal reflex (Sub- 
stance P/CGRP/NKA-mediated) 

Hi-receptor-mediated trigeminal nerve activa- 
tion 

HJH2-receptor-mediated stimulation of sympa- 
thetic nerves. VIP release from parasympa- 
thetic (?) nerves. 

H~-receptor interaction with parasympathetic 
nerves (goblet cells). Hi-receptor mediated 
increase in engorgement (sympathetic) of 
highly fenestrated capacitance vessels. 

NO, Nitric oxide; PGI2, prostaglandin 12. 

thelium, and mast cells, but they cannot fully suppress 
the cutaneous responses to the epicutaneous injection of 
other important mediators, such as eicosanoids, sub- 
stance P, and calcitonin gene-related peptide (CGRP). 

In summary, the wheal and flare response after the 
epicutaneous histamine injection mimics the early phase 
of the allergic response, but mast cell degranulation and 
the subsequent release of mediators from mast cells, 
neurons, and other cells along with the influx of granu- 
locytes (LPR) do not occur. 3 The histamine-induced 
wheal and flare, therefore, does not involve the cellular 
and mediator mechanisms responsible for the produc- 
tion of the full allergic response, as seen with allergen 
skin challenge. 

ALLERGEN SKIN TESTING 

The mechanisms outlined above relate only to the 
histamine-induced wheal and flare in the skin. The 
responses to allergens in the skin and in the nasal 
mucosa differ significantly from the cutaneous response 
to histamine injection. 

When an allergen is introduced into the skin, as in 
skin prick or scratch tests, the interaction between the 
antigen and IgE on the surface of mast cells in the skin 
results in cross-bridging, leading to a cascade of intra- 
cellular reactions. The intracellular G-protein pathway 
results in the activation of phospholipase C 3 and of other 
processes in the mast cell that lead to a large increase in 
intracellular calcium levels. 4 Degranulation follows with 
the release of histamine from the extruded granules and 
the production of associated secretogogues. The re- 
leased histamine and other agents (leukotriene (LT) Be, 
LTC4, prostaglandin (PG) D2, heparin, and neutral 
proteases) cause local vasodilation (the flare) and in- 
creased vascular permeability, the final result of which is 
plasma extravasation and formation of a swollen area 
(the wheal). This entire process, which constitutes the 
EPR, occurs over a period of few minutes to 1 hour. The 

swelling of the cutaneous allergic reaction, which evolves 
gradually into the LPR over the next 3 to 5 hours, is 
characterized by an influx of inflammatory, cells. As 
described above, epicutaneous histamine injection does 
not produce the above-described cascade in the EPR 
and, relevantly, is not associated with the LPR, thereby 
mimicking only part of the natural cutaneous response 
to allergen. 

ALLERGEN CHALLENGE IN THE NOSE 

In the nasal mucosa, allergens similarly bind to IgE- 
loaded mast cells, causing degranulation and the release 
of mediators, such as histamine, toluenesulfonylarginine 
methyl ester (TAME)-esterase, leukotrienes, and PGD 2. 
The EPR after allergen exposure or challenge occurs 
directly after mast cell degranulation and leads to three 
clinically evident responses. The first, sneezing, results 
from histamine-associated sensory neural activation. 
The second is hypersecretion from glandular tissue (and 
goblet cells), which is under parasympathetic nervous 
system control and local mediators. Third, nasal mucosal 
congestion results from sympathetically and parasympa- 
thetically controlled vascular engorgement and is asso- 
ciated with increased blood flow with vasodilation and 
increased capillary permeability within the nasal vascu- 
lature. 

Rhinorrhea occurring during the EPR results from 
increased glandular activity controlled by parasympa- 
thetic nerves and the passage of plasma and large- 
molecular-weight proteins through the fenestrated cap- 
illaries of the nasal vasculature. Histamine released 
locally from mast cells modulates rhinorrhea, possibly 
via interactions with the sympathetic/parasympathetic 
systems or by acting directly with mucosal glands, goblet 
cells, or blood vessels. Nasal mucosa glandular secretion 
is controlled parasympathetically, s If antigen-induced 
mast cell activation in the nose were mediated by nerves 
alone, changes in histamine and PGD 2 levels would 
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TABLE II. Review of pharmacodynamic studies of antihistamine suppression of the cutaneous 
histamine-induced wheal and flare reaction 

Patients 
Reference Trial (n) Drug Duration Suppressive effects* 

R o m a n  et al. 9 DB, PC 60 L 10 mg OD 4 weeks Wheal  only 
L 20 mg OD L 40 mg > L 20 mg > L 
L 4 0 m g O D  1 0 r a g > P =  Chl 
Chl 12 mg OD 

Small 1° DB, PC, 51 C 10 mg OD 1 week C = L > P 
X L 10 mg OD 

Van Rooy and Janssens n DB, 30 C 10 mg OD 1 week Wheal: 
Para L 1 0 m g O D  E > A > L > C > T  

T 120 mg OD Flare: 
A 10rag OD A > E > C > L > T  
E 10 mg OD 

Paul et al. 12 DB, PC 24 C 10 mg OD 3 days C > T > L > C1 > P 
L 10 mg OD 
T 60 mg BID 
C1 2 mg OD 

Shall et al. 13 SB, PC, 24 C 10 mg OD 1 day C > T 120 mg > T 60 mg 
X L 10 mg OD > L > P 

T 60 mg OD 
T 120 mg OD 

Simons et al? 4 DB, PC, 20 C 10 mg OD 1 day C > T 120 mg > T 60 mg 
X L 10 mg OD > L > A > Chl 

T 60 mg OD 
T 120 mg OD 
Ast  10 mg OD 
Chl 4 mg OD 

Rosenzweig et al. is DB, PC, 15 C 10 mg OD 1 day Wheal: 
X L 1 0 m g O D  M > T > C > L  

T 120 mg OD Flare: 
M 1 0 m g O D  C > T > M > L  

Lever et al. 16 DB, PC, 12 T 120 mg OD 1 day T = C > L > P 
X C 10 mg OD 

L 10 mg OD 
Humphreys  and Hunter  17 X 10 C 10 mg OD 1 week C > A > L 

Ast  10 mg OD 
L 10 mg OD 

Kontou-Fili  et al. *s DB, X 10 C 10 mg OD 1 day C > L > P 
L 10 mg OD 

Pechadre et al. 19 DB, PC, 9 C 10 mg OD 1 day C > T > P 
X T 60 mg OD 

Rihoux and Dupont  2° DB, PC, 9 C 10 mg OD 1 day C > T > P 
X T 180 mg OD 

Fadel et al. 21 DB, PC, 7 L 10 mg OD 1 day C > P > L 
X C 10 mg OD 

DB, Double-blind; P, placebo; PC, placebo-controlled; X, crossover; 12', cetirizine; L, loratadine; Ast, astemizole; T, terfenadine; E, ebastine; M, 
mizolastine; Cl, clemastine; Chl, chlorpheniramine; OD, once daily; BID, twice daily; TID, three times daily. 

*The > sign refers to the first antihistamine being more effective in the suppression of the wheal and flare reaction due to histamine injection in the 
skin with respect to the second antihistamine (i.e., the differences are significant). The = sign refers to the two antihistamines not being significantly 
different in the suppression of the wheal and flare reaction after histamine injection in the skin. 

o c c u r  in pa ra l l e l  w i t h  sneez i ng .  B a r o o d y  e t  al., 6 h o w e v e r ,  

d e m o n s t r a t e d  t h a t  p r e t r e a t m e n t  wi th  ce t i r iz ine  h a d  n o  

effect  o n  h i s t a m i n e  a n d  P G D  2 r e l e a s e  ( P G D  2 is a m a r k e r  

o f  m a s t  cell ac t iva t ion)  e v e n  t h o u g h  s n e e z i n g  was  re-  

duced ,  c o n f i r m i n g  t h e  o b s e r v a t i o n  t h a t  a n t i g e n - i n d u c e d  

ac t iva t ion  o f  m a s t  cells occu r s  v ia  a n t i g e n - a n t i b o d y  

i n t e r a c t i o n s  a n d  is n o t  a r e su l t  o f  n e u r a l  ref lexes .  

T h e  r e s p o n s e  to a l l e rgen  d o e s  n o t  e n d  w i t h  m a s t  cell  

d e g r a n u l a t i o n .  A l a t e - p h a s e  i n f l a m m a t o r y  r e s p o n s e  fol-  

lows. D u r i n g  t h e  L P R ,  o n e  o f  t h e  m a n y  e v e n t s  is t h a t  

b a s o p h i l s  e n t e r  t h e  n a s a l  m u c o s a  w i th in  h o u r s  a f t e r  

a n t i g e n  s t i m u l a t i o n  a n d  a re  t h e  s o u r c e  o f  h i s t a m i n e .  T h e  

ro le  o f  th is  a u t a c o i d  in t h e  L P R ,  h o w e v e r ,  is u n k n o w n .  

A l t h o u g h  i n c r e a s e s  in P G D 2  a n d  t ryp ta se  a re  assoc i -  

a t ed  wi th  r e l e a s e  o f  h i s t a m i n e  ( f r o m  m a s t  cel ls)  d u r i n g  

t he  i m m e d i a t e  r e s p o n s e ,  t h e s e  p r o d u c t s  a re  n o t  p r e s e n t  
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TABLE III. Comparative placebo-controlled studies of antihistamines and their efficacy in the treatment of CIU 

Study Patients Duration Symptom 
Reference type (n) Drug (wk) control* 

Breneman et al. 22 DB, PC 187 C 10 mg OD 4 C > A > P 
Ast 10 mg OD 

Belaich et al. 23 DB, PC 172 L 10 mg OD 4 L > P 
T 60 mg BID T > P 

Grant et al. 24 DB, PC 122 T 60 mg BID 6 T > Chl > P 
Chl 4 mg TID 

Guerra et al. 25 DB, PC 116 L 10 mg OD 4 L > C > P 
C 10 mg OD 

Alomar et al. 26 DB, PC 47 C 10 mg OD 4 C > A > P 
Ast 10 mg OD 

Dockx et al. 27 DB, PC, 29 C 10 mg OD 2 C > P 
X T 60 mg BID T > P 

Go et al. 2~ DB, X 28 C 10 mg OD 2 C = T > P 
T 60 mg BID 

Kint et al. 29 DB, PC, 27 C 10 mg OD 6 C > P 
X T 60 mg BID T > P 

Abbreviations as in Table II. 
*The > sign refers to the first antihistamine being more effective in the suppression of the commonly measured symptoms of urticaria (itch, erythema) 

with respect to the second antihistamine. The = sign refers to the two antihistamines not differing with respect to the above parameters. 

TABLE IV. Direct comparative studies (no placebo) of antihistamines and their efficacy in the treatment of ClU 

Study Patients Duration Symptom 
Reference type (n) Drug (wk) control* 

Guillet et al. 3° DB 166 L 10 mg OD 1 L = C 
C 10 mg OD 

Marcher and Eichelberg ~1 DB 84 C 10 mg OD 6 C > T 
T 60 mg BID 

D'Ambrosio et al? 2 DB, Para 42 C 10 mg OD 3 C = T 
T 120 mg OD 

Mauracher and Riches 33 DB 40 L 10 mg OD 4 L = Ast 
Ast 10 mg OD 

Para, parallel. Other abbreviations as in Table II. 
*The > sign refers to the first antihistamine being more effective in the suppression of the commonly measured symptoms of urticaria (itch, erythema.) 

with respect to the second antihistamine. The = sign refers to the two antihistamines not differing with respect to the above parameters. 

dur ing the late response.  If basophils  play the  major  role 
during the  LPR, what  are the  implicat ions regarding the  
specificity of the  st imulus tha t  causes h is tamine  release 
during this t ime and  for the  pharmacologic  control  of 
la te-phase med ia to r  release given that  pharmacologic  
regula t ion of mast  cells and  basophils  differ? All of this 
is far r emoved  f rom the simpler local effects occurr ing in 
the  skin af ter  ep icutaneous  inject ion of his tamine.  

H I S T A M I N E  CHALLENGE IN THE N O S E  

Nasal topical  h is tamine chal lenge entails the  spraying 
of h is tamine  solut ion onto  the nasal  mucosa,  eliciting 
itching, sneezing, rh inor rhea ,  and  nasal  congest ion tha t  
closely resemble  the  early response  to allergen. These  
clinical consequences  and  the  explanat ions for thei r  
origins are significantly different f rom those of the  
cu taneous  wheal  and  flare reaction.  These  differences 
are out l ined in Table  I. As in the  skin, however,  hista- 
mine  chal lenge in the  nose  does not  lead to cellular 

infi l trat ion and  an LPR. Topical  h is tamine provocat ion  
results in the  genera t ion  of kinins bu t  does not  induce a 
late inf lammatory  response  or the  genera t ion  of LTC4 
and  does lead to sneezing, itching, rh inor rhea ,  and 
congest ion within minutes,  all symptoms of an  acute 
bou t  of allergic rhinitis. 

In  conclusion, h is tamine  (both  endogenous  and exog- 
enous)  appears  to have an impor tan t  role in an imme-  
diate response  (EPR)  to al lergen in the  nasal  mucosa  
tha t  is different f rom the  response  in the  skin. The  role 
of his tamine,  probably  originat ing fi-om basophils  r a the r  
than  f rom mas t  cells in the  late inf lammatory  response,  
is no t  clear. His tamine ' s  role in inducing sneezing is 
more  apparen t  than  in affecting nasal  rh ino r rhea  and  
congestion,  which are control led  by o ther  agents, such as 
vasoactive intest inal  pept ide  (VIP),  subs tance  P, and 
o ther  media tors  such as P G D  2 and  leukotr ienes.  

W h e t h e r  h is tamine  arises endogenously  f rom mast  
cells or is derived exogenously f rom his tamine  spray, the 
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TABLE V. Comparative placebo-controlled studies of antihistamines and their efficacy in the treatment of SAR 

Patients Duration 
Reference Study type (n) Drug (wk) Symptom control* 

Davies et al? 4 DB, PC 487 C 10 mg AM 8 C > T (eye symptoms) 
C 10 mg PM 
T 60 mg BID 

DB, PC 452 L 10 mg OD 2 
Ast 10 mg OD 

DB, PC 397 T 60 mg BID 1 
Chl 4 mg TID 

DB, PC 321 L 10 mg OD 2 
C1 1 mg OD 

DB, PC 317 L 10 mg OD 2 
T 60 mg BID 

DB, PC 313 L 10 mg OD 2 
C1 1 mg OD 

DB, PC 271 L 5-10 mg OD 2 
Chl 2-4 mg OD 

DB, PC 270 C 10 mg OD 33 
Ast 10 mg OD 

DB, PC 256 L 10 mg OD 2 
T 60 mg BID 

DB, PC 241 C 10 mg OD 2 
L 10 mg OD 

DB, PC 215 T 60 mg BID 1 
Chl 4 mg TID 

DB, PC 138 T 60 mg BID 6 

Bousquet 35 

Kemp et al. 36 

Dockhorn et al. 37 

De Carpio et al? ~ 

Kemp et al? 9 

Siegal et al. 4° 

Reed et al. 41 

Horak et al. 42 

Alexander et al. 43 

Buckley et ai.  44 

Backhouse and Rosen- 
berg 45 

Backhouse et al. 46 

Oei 47 

Skassa-Brociek et al. 4s 

Brandon and Weiner 49 

Brostoff and Lockhart 5° 

arossman et al. 51 

L > A > P  

T = Chl > P 

L = C I > P  

L = T > P  

L =  C I > P  

L = Chl > P 

C = A > P  

L = T > P  

C L > P  

T = Chl > P 

T = Chl > P 

Chl 4 mg TID 
DB, PC 136 T 60 mg BID 1 T = Chl > P 

Chl 8 mg BID 
DB, PC 65 L 1 0 m g O D  2 L > A > P  

Ast 10 mg OD 
DB, PC 64 L 10 mg OD 2 L = Meq > P 

Meq 5 mg BID 
DB, PC 60 T 20 mg TID 1 (ave) T > Chl > P 

Chl 4 mg TID 
DB, PC 60 T 60 mg BID 2 T = Chl > P 

Chl 8 mg BID 
DB, PC 53 C 1 0 m g O D  4 C - T > P  

T 60 mg BID 

Meq, Mequitazine; ave, average. Other abbreviations as in Table II. 
*The > sign refers to the first antihistamine being more effective in the suppression of the commonly measured symptoms of allergic rhinitis (sneezing, 

itch, etc.) with respect to the second antihistamine. The - sign refers to the two antihistamines not differing with respect to the above parameters. 

mechanism underlying the immediate  nasal response 

and the pharmacologic actions of the antihistamine is 
similar. It is known that  antihistamines exert their phar- 

macologic effects by competit ive antagonism of hista- 
mine for Hi-cellular  receptors--specifical ly,  the H 1 re- 
ceptors present  on smooth  muscles, nerve endings, and 

glandular cells. However,  additional mechanisms of ac- 
tion may contr ibute to their clinical efficacy. These 

additional actions cannot  be predic ted from the results 
of the his tamine-induced skin wheal and flare test. 

Itching and sneezing (from sensory nerve stimulation) 
are effectively suppressed by antihistaminic blockade of 
H I receptors  on nasal sensory nerves. Al though antihis- 
tamines block rhinorrhea  as a result of histamine-in- 
duced increases in vascular permeability, they may not  

affect increased secretion caused by parasympathet ic  

activation of nasal mucosal glands and are less effective 
when it comes to the control  of congestion. It appears 

that mediators  other  than histamine are important  in 
eliciting this symptom. 

COMPARISONS OF ANTIHISTAMINES BY MEANS 
OF THE HISTAMINE-INDUCED SKIN WHEAL AND 
FLARE 
How do various antihistamines compare using 
this test system? 

Table II summarizes the results of 13 comparative 

trials of antihistamines in the suppression of cutaneous 
his tamine-induced wheal and flare. Most  drugs were  
shown to be bet ter  than placebo; however, Table II 
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TABLE Vl. Direct comparative studies (no placebo) of antihistamines and their efficacy in the treatment of SAR 

Study Patients Duration Symptom 
Reference type (n) Drug (wk) control* 

Davies 52 Para 401 C 10 mg AM 8 C = T 
C 10 mg PM 
T 60 mg BID 

Backhouse et al. 5s DB, Para 285 C 10 mg OD 1 C = T 
T 120 mg OD 

Haltom et al. s4 SB 160 C 10 mg OD 1 C = T 
T 60 mg BID 

Lockey et alY SB, Para 160 C 10 mg PM 1 C -> T 
T 60 mg BID 

Caiaffa et al. 56 DB 136 C 10 mg OD 1 C = T 
T 120 mg OD 

Hareup et al. s7 DB, Para 115 C 10 mg OD 4 C = A 
Ast 10 mg OD 

Herman et al. 58 DB 108 C 10 mg OD 2 L = C 
L 10 mg OD 

Olsen et al. 59 105 L 10 mg OD 3 L = T 
T 120 mg OD 

Rijintes et al. 6° DB 105 C 10 mg OD 2 C = A 
Ast 10 mg OD 

Tjwa et al. 61 DB, Para 96 C 10 mg OD 2 L = C 
L 10 mg OD 

D'Amato et al. 62 DB, Para 51 C 10 mg OD 1 T >- C 
T 120 mg OD 

Rossi and Bertoni 63 DB, Para 30 C 10 mg OD 3 C = A 
Ast 10 mg OD 

Katelaris 64 28 L 10 mg OD 2 L = Az 
Az 1 mg BID 

Az, Azatadine. Other abbreviations as in Tables II and IV. Symbols as in Table V. 

shows that there is considerable variability in suppres- 
sion of the histamine-induced wheal and flare response. 
F rom these results it might be concluded that all anti- 
histamines are not equally suppressive of the cutaneous 
histamine-induced wheal and flare response. In particu- 
lar, cetirizine appears to be more suppressive than 
others in controlling this reaction. 

H o w  do ant ih is tamines  compare  in clinical 
efficacy in the  t r e a t m e n t  of chronic id iopathic  
urticaria? 

Urticaria is a common allergic disease which (along 
with the related disease, angioedema) affects up to 20% 
of the population. Physically, it consists of red, well- 
defined lesions that are often raised and pruritic. This 
disease may be acute or chronic in nature and is caused 
by a variety of physical factors (i.e., temperature,  pres- 
sure, water), food allergies, drug reactions, endocrine 
diseases, and infections, but  it can be idiopathic. Idio- 
pathic urticaria can recur repeatedly for months to years 
in contrast to acute urticaria, which resolves over a 
period of hours and recurs only if the inciting stimulus is 
encountered again. 

The mast cell has been ascribed an important  role in 
the pathologic mechanism of C I U  because it is present 
in increased numbers in the skin of these patients. 7 
PGD2, LTC4, LTD4, platelet-activating factor, and bra- 

dykinin contribute to the vasodilation and edema. P G D  2 
is a vasodilator, and LTC 4 and LTD 4 mediate increased 
vascular permeability. Histamine, however, acting 
through its H1 receptor,  can mediate all three compo- 
nents of urticaria, namely pruritus, vascular permeabil-  
ity, and vasodilation. 

Long-term medical therapy is commonly required for 
patients with CIU, and Hi-antihistamine therapy repre- 
sents a major therapeutic option, s Table II shows that 
various antihistamines exhibit differing degrees and du- 
rations of suppression of histamine-induced skin wheal 
and flare. If this test were a very reliable indicator of the 
global antiallergic effects of antihistaminic drugs, a rank 
order of symptom control should be apparent among the 
various antihistamines, and cetirizine also should dem- 
onstrate greater control of the symptoms and signs of 
CIU. However,  this does not  appear to be the case. 

Tables III  and IV summarize the results of clinical 
studies comparing the efficacy of various antihistamines 
in CIU. In seven trials involving cetirizine, 3 (43%) 
demonstrated equivalence with the active comparator,  3 
(43%) showed cetirizine to be more effective than its 
comparator,  and 1 (14%) showed the comparator  to be 
more effective than cetirizine. This finding contrasts with 
reports of the histamine-induced wheal and flare trials, 
where 8 (66%) of 12 showed cetirizine to be more 
suppressive than the comparative antihistamines. There-  
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fore cetirizine, which strongly suppresses  the cu taneous  
h i s tamine- induced  wheal  and  flare react ion,  demon-  

strates no  re levant  clinical superiori ty over  o ther  anti-  
h is tamines  in the  t r ea tmen t  of CIU. The  appa ren t  
compara t ive  rat ings of the  various ant ih is tamines  in 
suppressing the  h i s tamine- induced  wheal  and  flare reac- 
t ion are no t  ma in ta ined  when  compar ing  the clinical 
efficacy outcomes;  these  ant ih is tamines  are essentially 
therapeut ical ly  equivalent .  

How do the antihistamines compare in clinical 
efficacy in the treatment of seasonal allergic 
rhinitis? 

The  results  of compara t ive  trials with various antihis- 
t amines  in the  t r ea tmen t  of S A R  are no t ed  in Tables  V 
and VI. In trials with  p lacebo-contro l led  comparisons,  
14 (78%) of 18 demons t r a t e  equivalent  clinical efficacy 
of the  compara t ive  medicat ions.  In the  nonplacebo-  
control led  trials, 11 (85%) of 13 studies show clinical 
equivalence.  For  the o ther  trials, compara t ive  results 
were var iable  among  the  ant ihis tamines.  

DISCUSSION 

In this review, we have examined  the  mechan isms  that  
under l ie  the  responses  to h is tamine and  to al lergen 
chal lenges in the  skin and  the  nasal  mucosa.  T he  claimed 
predict ive utility of the  cu taneous  h i s tamine- induced  
wheal  and flare test  is based  on  an assumpt ion tha t  the  
degree  of suppress ion of the cu taneous  his tamine- in-  
duced wheal  and  flare response  reflects the  global 
antial lergic h is tamine  activity of ant ih is taminic  drugs 
and  supports  compara t ive  therapeut ic  claims. A l though  
h is tamine  occupies an impor t an t  role in the  allergic 
response  of the  skin, o ther  media tors  and  cells are 
equally (or more)  important .  The  ep icu taneous  inject ion 
of pharmacologic  doses of h is tamine  results in a wheal  
and  flare react ion tha t  is overtly similar to the  normal  
skin E P R  tha t  follows a l le rgen  chal lenge .  It  is impor -  
t a n t  to real ize,  however ,  t ha t  the  h i s t a m i n e - i n d u c e d  
whea l  and  f lare  r eac t i on  involves n e i t h e r  mas t  cell 
d e g r a n u l a t i o n  n o r  ac t iva t ion  of  the  complex  cascade  
of  ce l lu lar  events  t ha t  resu l t  in the  LPR.  F r o m  a 
pure ly  func t iona l  po in t  of view, t he re fo re ,  the  h is ta-  
m i n e - i n d u c e d  whea l  and flare is an  i n c o m p l e t e  reflec-  
t ion  of  the  na tu r a l  c u t a n e o u s  and  nasa l  m u c o s a  re-  
sponses  to a l lergens.  

As shown above, the  skin and  the  nasal  mucosa  differ 
fundamenta l ly  f rom a physiologic s tandpoin t  and in the i r  
responses  to h i s tamine  and al lergen challenges.  A com- 
par ison of the  efficacy ou tcomes  seen in the  t r ea tmen t  of 
C IU  and  S A R  with the  results  of cu taneous  his tamine-  
induced  wheal  and  flare studies indicates tha t  this skin 
test  is an incomple te  reflection of the  antial lergic ther-  
apeutic  effects of an t ih is tamines  in the  nose  and even in 
the  skin itself. These  divergences quest ion the  reliability 
of this test  as a predic tor  of global antial lergic effects. 
The  results of this l i tera ture  review were  recent ly con- 
f i rmed in a clinical study in which lora tad ine  and ceti- 
r izine exhibi ted the  same therapeut ic  effect after  nasal  

chal lenge with grass pollens but  reac ted  differently after 
skin tests with  al lergen or his tamine.  65 W e  conclude tha t  

significant structural ,  functional ,  and  response  differ- 
ences be tween  the  skin and  the  nasal  mucosa  (neural ,  
vascular,  cellular) make  it inappropr ia te  to apply the  
results of cu taneous  h i s tamine- induced  wheal  and  flare 
tests in predict ing the  relative the rapeu t ic  utility of 
ant ih is tamines  in clinical allergy. 
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