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The ability of antihistamines to suppress the wheal response of an intradermal skin 
test is well recognized, but the degree and d~uration of this suppression have not 
previously been adequately studied. This double blind study employed five commonly 
used antihistamines in recommended therapeutic doses. Wheal suppression was 
recorded immediately after completing a 3 day course of the respective drug and 
was followed for up to 7 days or until the wheal regained e~Tntrol levels. Mean 
suppression ranged from 30.7 per vent to 6~.7 per vent and requ4red from 1.89 to 4.31 
days to re-establish control levels. Incidence and degree of side effects from each 
antihistamine arc also discussed. 

The 1972 edition of the Physician's Desk Reference lists 103 antihista- 
minic drugs, either as single medications or in combination with other pharma- 
cologic agents. The claims for their effectiveness and paucity of side effects a r e  

legion and mostly unconfirmed. 
Since suppression of symptoms is greatly influenced by a number of un- 

predictable variables, the qualitative assessment of wheal and flare suppression 
following allergy skin testing appears to offer a practical and reproducible 
parameter for the measurement of effectiveness in this group of drugs. How- 
ever, there is a great variance of opinions regarding the significance and 
magnitude of skin test suppression from antihistamines: 

Several objective studies have pointed toward the inhibitory action of 
antihistamines on skin testing. 1-5 Two papers presented at the 1971 and 1972 
annual meetings of the American Academy of Allergy 6, r have demonstrated 
sl~tistically significant inhibition of the skin reaction with these drugs for 24 
hour periods. However, a search of the literature failed to reveal any evidence 
of suppression beyOnd a period of 24 hours, nor have correlations between wheal 
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a n d  f l a re  i n h i b i t i o n  a n d  s ide  ef fec ts  f r o m  a n t i h i s t a m i n e s  been  d o c u m e n t e d .  

C l a r i f i c a t i o n  o f  t he se  i ssues  has  been  t h e  p u r p o s e  o f  t h i s  s t u d y .  

METHODS 
Patients 

Eighteen young adults who had recently been evaluated by intradermal testing and found 
to have significant wheal and flare reactions from testing with inhalant allergens volunteered 
for a double blind study. None of these patients were started on hyposensitization therapy 
until completion of the study. Since only some of these patients were symptomatic at the time 
of the study~ symptom relief from antihistamines was not considered in the evaluation of the 
medications used. 

Testing materials 
Aqueous pollen and mold extracts from Purex Laboratory, Hanover, New Jersey, Center 

Laboratories, Port  Washington, New York~ Greer Laboratories, Lenoir, North Carolina~ and 
Endo Dust from Endo Labs., Inc., Garden City, L. I., N. Y ,  were used for this study. 
Antigen dilutions were freshly prepared once a month and kept separately for this study. In  
all instances, a 4+ reaction (wheals greater than 10 ram. in diameter with two or more 
pseudopods) had previously been demonstrated in these patients with test doses of 100 or 
1,000 protein nitrogen units per milliliter by the intradermal injection of 0.0l ml. in the deltoid 
area. On repeat testing~ alternate arms were used for each subsequent test and l~he testing site 
changed in a downward progression. All skin tests were read at 10 minutes after application. 
AU tests were applied one hour after the last close of the 3 day course of antihistamine therapy 
had been taken (usually at 9 A.M.) and~ subsequently~ at 24 hour intervals after initial testing. 

Antihistamines 
One representative drug was used from each of the five major antihistamine groups 

(Fig. 1) : 
Ethanolamines Diphenhydramine (Benadryl, Parke, Davis & Co.) 
Ethylenediamines Tripelennamine (Pyribenzamine, Ciba Pharm. Co.) 
Alkylamines Chlorpheniramine (Chlor-Trimeton, Schering Corp.) 
Cyclizines ttydroxyzine (Atarax, Vistaril, J .  B. Roerig & Co.) 
Phenothiazines Promethazine (Phenergan, Wyeth Labs.) 
The dosages used were those recommended by the manufacturers as the usual and 

customary dosages (50 rag. q.i.d, for diphenhydramine and tripelennamine~ 25 rag. q.i.d, for 
hydroxyzine and promethazine, and 4 rag. q.i.d, for chlorpheniramine). All drugs were 
administered over a 3 day period (from Friday afternoon to Monday morning), in an effort 
to simulate a course of treatment that would~ in practice, precede skin testing in many 
patients. Since the rate of metabolism of antihistamines is suspected to vary from drug to 
drug and from patient to patient, it was hoped that a 3 day course would allow for 
equilibration between cumulation and metabolism during each treatment course. All drugs 
had been converted into powder form by the hospital pharmacy and individual doses pressed 
into red gelatin capsules that were then completely filled with lactose. Three-day supplies of 
the respective drugs were packaged in containers marked with the patient's name and a code 
number. The code was maintained in the hospital pharmaey until completion of the study. 

Randomization 
A member of the hospital pharmacy staff prepared a list with random distribution of the 

five drugs for each patient~ so that the sequence in which drugs were given could not be 
predicted. Patients were issued a prescription in the Allergy Clinic and were issued their 3 day 
supplies of the respective antihistamine by the pharmacist in accordance with a randomization 
schedule. Randomization numbers had been generated on a computer (PDP-10), by Program 
RNDAUP in block letters to assure equal representation on an optimal basis (number of 
patients being a multiple of the number of drugs). All 18 volunteers were issued all five drugs 
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FIG. 1. Structural formulas of representative antihistamines used in this study. 

according to this  schedule. However, not all volunteers were able to complete all five courses 
of t reatment  in a manner sat isfactory to the investigators. In  instances o5 inadequate treat- 
ment courses, the respective course was excluded from statistical evaluation. 

Side effect scores 
When pat ients  returned for  re-testing on Monday morning, they were requested to fill out 

a questionnaire report ing the presence or absenee and degree of the following symptoms: 
vertigo, drowsiness, dry mouth, irr i tabil i ty,  nervousness, insomnia, and disorientation. 
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TABLE I. Per cent suppression of wheal size 

Drug I Sample I I standard size Mean Range deviation 
Chlorpheniramine 10 34.4 0 -68.7 23.0 
Tripelennamine 14 43.9 6.4-88.7 23.7 
Promethazine 18 51.2 24.6-75.2 16.6 
Hydroxyzine _ 18 62.7 34.1-80.9 15.7 
Diphenhydramine 15 30.7 0 -66.3 23.4 

Skin test quantitation 
A pre-treatment reaction to the respective antigen was documented in each patient by 

outlining the wheal size and shape with a ballpoint pen and imprinting the image of this 
outline on moist paper. The same procedure was followed when patients returned to the 
Clinic on Monday morning, one hour after having taken the last dose of their 3 day course of 
antihistamine treatment. Tests were then repeated each morning during the week until a pre- 
test wheal size was again reached. 

Tabulation of results 
The images of the skin test wheals were measured by planimetry and the depression of the 

wheal size expressed for each day in percentage of surface area of the control wheal size. 
These data were then stored together with the side effect questionnaire until completion of the 
study. 

Evaluation of results 
After completion of testing in 18 patients, the code was partially broken by the 

pharmacist by indicating the time sequence in which identical drugs had been taken by each 
patient. The drugs were then designated by Roman numerals I, II ,  I I I ,  IV, and V. 

Statistical comparisons were made among the five drugs with respect to wheal size sup- 
pression, duration of suppression, and side effects. For each parameter an overall comparison 
among means of the five drugs was made by analysis of variance, taking due account of 
differences among patients. 

After establishing that significant differences existed among the drugs tested in their 
ability to suppress skin tests, comparisons of the means were made between the drugs, two 
at a time. No attempt was made to compare clinical effectiveness at that time. All statistical 
analyses were performed utilizing computer program BMDX63.s The Student's t test for small 
samples was utilized for statistical evaluation. 

RESULTS 
Wheal size suppression 

Table  I i nd i ca t e s  s amp le  number ,  m e a n  whea l  size suppress ion ,  r a n g e  of 
suppress ion ,  a n d  s t a n d a r d  dev i a t i on  fo r  each of  the  five d rugs .  The  most  sig- 
n i f ican t  s u p p r e s s i o n  (mean  of 62.7 p e r  cen t )  a n d  t h e  leas t  v a r i a b i l i t y  ( s t a n d a r d  
d e v i a t i o n  of  15.7) was obse rved  w i t h  d r u g  No. IV,  wh i l e  d r u g  No. V a p p e a r e d  to  
g ive  t he  leas t  suppres s ion  a n d  the  g rea t e s t  v a r i a b i l i t y  (mean  supp re s s ion  30.7 
p e r  cen t  a n d  s t a n d a r d  dev i a t i on  of  23.4).  The  o t h e r  t h r ee  d r u g s  r a n g e d  in  
be tween  in effect iveness a n d  v a r i a b i l i t y .  

Duration of suppression 
Table  I I  descr ibes  the  n u m b e r  of  d a y s  before  the  con t ro l  whea l  size was 

r eached  aga in .  D u r a t i o n  of  s u p p r e s s i o n  a p p e a r s  to  co inc ide  r o u g h l y  wi th  the  
degree  of  i n i t i a l  suppress ion ,  the  longes t  supp re s s ion  b e i n g  seen w i th  d r u g  
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TABLE Ih Days duration of skin test suppression 

Drug 
J Sample ] I Standard 

size Mean Range deviation 

Chlorpheniramine 11 2.45 0-6 1.81 
Tripelennamine 14 2.75 1-7 1.63 
Promethazine 18 2.75 1-4.5 1.00 
Hydroxyzine 16 4.31 2-8 1.86 
Diphenhydramine 14 1.89 0-4.5 1.52 

TABLE III. Side effects from antihistamines 

Sample Standard 
Drug size Mean Range deviation 

Chlorpheniramine 13 2.31 0- 6 2.14 
Tripelennamine 15 3.40 0- 7 2.29 
Promethazine 17 5.41 0-18 4.68 
Hydroxyzine 18 5.94 0-13 4.57 
Diphenhydramine 17 5.41 0-15 4.60 

No. IV (mean of 4.31 days), and the shortest with drug No. V (mean of 1.89 
days). It  is of interest that, with the exception of drug No. V, all drugs sup- 
pressed the mean skin test in excess of 48 hours. 

Side effects 

As indicated in Table III, the cumulative side effect score (0 for no side 
effect, 1 for mild, 2 for moderate, and 3 for marked discomfort) ranged from 
0 to 18. The most effective drug in wheal suppression (No. IV) also had the 
highest mean side effect score, which, however, only slightly exceeded the score 
of the least effective drug (No. V). The lowest side effect score was recorded for 
drug No. I, which; however, ranked fourth in effectiveness and duration of wheal 
size suppression. 

Comparison of five drugs with each other 

Tables IV, V, and VI depict a comparison of each drug with every other drug 
in regard to its effectiveness in suppressing the wheal size, the duration of this 
effect, and the side effect scores. Significant differences in effectiveness were 
seen (P less than 0.05) between drugs I and III, I and IV, I I I  and V, and IV 
and V. The effectiveness of drug No. IV could be approached only by drug No. 
III. However, drug No. I I I  exceeded only drug No. V in effectiveness. All other 
comparisons were below the level of significance. 

The duration of suppression differed significantly between drugs Nos. I and 
II, I and IV, II  and III, II  and IV, I I I  and IV, and IV and V. Drug No. IV 
exhibited significantly longer duration than any other drug. 

The differences between side effect scores were less significant than those of 
wheal suppression and duration of suppression. Drug No. I had a significantly 
lower score than drugs Nos. III,  IV, and V, while drug No. II  had a significantly 
lower score than drug No. IV. There was no significant difference between the 
side effect scores of the most effective and the least effective drugs (Nos. IV and 
V). 



TABLE IV. Comparisons of five drugs in wheal suppression 

Drugs 

Differences in 
per cent 

suppres~on 
Student 
t value 

Chlorpheniramine vs. tripelennamine 9.5 
Chlorpheniramine vs. promethazine 16.8 
Chlorpheniramine vs. hydroxyzine 28.3 
Chlorpheniramine vs. diphenhydramine 3.7 
Tripelennamine vs. promethazine 7.3 
Tripelennamine vs. hydroxyzine 18.8 
Tripelennamine vs. diphenhydramine 13.2 
Promethazine vs. hydroxyzine 11.5 
Promethazine vs. diphenhydramine 20.5 
Hydroxyzine vs. ditrhenhydramine 32.0 

Significance 

p > 0.05 
p < 0.01 
p < 0.001 
p > 0.05 
p > 0.05 
p < 0.01 
p > 0.05 
p > 0.05 
p < o.ol 
p < 0.001 

1.28 
2.69 
4.22 
0.05 
1.55 
3.27 
1.36 
1.88 
3.05 
4.82 

Significance 

TABLE V. Comparisons of five drugs in days duration of suppression 

Differences in Student 
Drugs days duration t value 

Chlorpheniramine vs. tripelennamine 0.30 2.62 
Chlorpheniramine vs. promethazine 0.30 0.77 
Chlorpheniramine vs. hydroxyzine 1.86 3.90 
Chlorpheniramine vs. diphenhydramine 0.56 0.56 
Tripelennamine vs. promethazine 0.00 0.36 
Tripelennamine vs. hydroxyzine 1.56 3.39 
Tripelennamine vs. diphenhydramine 0.86 1.40 
Promethazine vs. hydroxyzine 0.86 3.20 
Promethazine vs. diphenhydramine 0.86 1.83 
Hydroxyzine vs. diphenhydramine 2.42 4.78 

p < 0.01 
p > 0.05 
p < 0.001 
p > 0.05 
p > 0.05 
p < 0.01 
p > 0.05 
p < 0.01 
p > 0.05 
p < 0.001 
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Final drug identif ication 

A f t e r  comple te  t a b u l a t i o n  of  effectiveness,  d u r a t i o n  of  effectiveness,  a n d  side 

effect scores a n d  t h e i r  r e spec t ive  s t a t i s t i ca l  eva lua t ions ,  the  p h a r m a c i s t  was asked 
to revea l  iden t i f i ca t ion  of the  five an t ih i s t amines .  T h e y  a re  as fo l lows:  

Drug No. I Chlorpheniramine 
Drug No. I I  Tripelennamine 
Drug No. I I I  Promethazine 
Drug No. IV Hydroxyzine 
Drug No. V Diphenhydramine 

DISCUSSION 

The p u r p o s e  of  th i s  s t u d y  was t w o f o l d :  one, to c ompa re  a n u m b e r  of  an t i -  

h i s t amines  in  h u m a n s  b y  on ly  one c r i t e r i o n - - t h e  suppres s ion  of  the  a l l e rgy  sk in  
tes t ;  the  other ,  to  p r o v i d e  gu ide l ines  fo r  the  a l l e rg i s t  as to how long  d r u g s  w i th  
a n t i h i s t a m i n i c  ac t ion  need  to be w i thhe ld  p r i o r  to sk in  tes t ing .  Cl in ica l  eva lua-  
t ion  of  the  d i f fe ren t  a n t i h i s t a m i n e s  was not  i n t e n d e d  in th i s  s t u d y  a n d  w o u l d  
r equ i r e  a d i f fe ren t  protocol .  F r o m  the  resu l t s  the  fo l lowing  conclus ions  could  be 

d r a w n  : 
1. A l l  a n t i h i s t a m i n e s  of  the  five m a j o r  g r o u p s  can  be expec ted  to supp re s s  

a l l e r g y  sk in  tests .  The  mean  of  th is  supp re s s ion  r anges  f rom 30 to 60 p e r  cent,  
i f  the  d r u g  is g iven  over  a 3 d a y  course  a n d  t e s t i ng  is p e r f o r m e d  one h o u r  a f t e r  

the  l as t  dose is given.  
2. W h e a l  size suppres s ion  has a v a r i a b l e  d u r a t i o n  fo r  the  five d r u g s  tes ted ,  
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TABLE Vl. Side effects from antihistamines 

Drugs 
Differences in Student 

side effects t value Significance 

Chlorpheniramine vs. tripelennamine 1.09 
Chlorpheniramine vs. promethazine 3.10 
Chlorpheniramine vs. hydroxyzine 3.63 
Chlorpheniramine vs. diphenhydramine 3.10 
Tripelennamine vs. promethazine 2.01 
Tripelennamine vs. hydroxyzine 2.54 
Tripelennamine vs. diphenhydramine 2.01 
Promethazine vs. hydroxyzine 0.53 
Promethazine vs. diphenhydramine 0.00 
Hydroxyzine vs. diphenhydramine 0.53 

0.93 p > 0.05 
2.64 p < 0.05 
3.07 p < 0.01 
2.64 p < 0.05 
1.77 p > 0.05 
2.23 p < 0.05 
1.77 p > 0.05 
0.48 p > 0.05 
0.00 p > 0.05 
0.48 p > 0.05 

being longest with hydroxyz ine  ( four  days)  and  shortest  with d i p h e n h y d r a m i n e  
(two days) .  

3. Side effects, such as drowsiness, vert igo,  i r r i tabi l i ty ,  disorientat ion,  etc., 
were most p ronounced  with the most  suppressive d r u g  but  do not necessari ly 
paral lel  effectiveness quant i ta t ive ly .  

4. I f  skin test wheal size suppression can be accepted as a measurement  for  
po tency  of  ant ihis tamines,  hydroxyz ine  appears  to be the most  active d r u g  of  the 
five ant ih is tamines  tested with the longest  dura t ion  of act ivi ty.  I t s  side effect 
score is on ly  s l ight ly h igher  than  tha t  of  the least effective an t ih is tamine  by 
these cri teria.  

5. Low side effect scores and  low wheal suppression ac t iv i ty  for  chlorphen- 
i ramine  and  t r ipe lennamine  suggest  tha t  the dosages recommended  by  the manu-  
fac tu re r s  m a y  not  be equivalent  to those recommended  for  promethaz ine  and 
hydroxyzine .  

6. There  appea r  to be individual  differences in some pat ients '  abi l i ty to 
metabolize ant ihis tamines,  which affect both wheal suppress ion and  side effect 
scores. W h e t h e r  an  ext rapola t ion  of this observat ion f rom skin test suppression 
to clinical usage is permissible will have to depend on the outcome of  double 
bl ind therapeut ic  trials. 
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