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Objective : To compare the results of skin reaction by skin prick testing and skin
endpoint titration (SET) testing in the patients who were allergic to dust
mites or cockroaches.

Setting : Rhinology-Allergy Clinic, Department of Ofolaryngology, Faculty of
Medicine, Chulalongkorn University.

Subjects + Thirty-four patients with symptoms of allergic rhinitis and allergy to dust
mites (Der p or Der f ) or cockroaches (Per a or Bla g).

Research design : Cross-sectional prospective study.

Patients : Thirty-four patients with symptoms of allergic rhinitis and allergy to dust
mites (Der p or Der f} or cockroaches (Per a or Bla g) by skin prick test
with the mean age of the fourteen men and twenty women was 33.18 years
(ranged 17 - 53) were recruited into the study. The patients underwent skin
tests, SET technique, for allergens they were allergic to.

Method : Results of skin prick reaction grading and endpoints of SET were measured,

and their correlation were studied.

*Department of Otolaryngology, Faculty of Medicine, Chulalongkorn University
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Results :  There were correlations between the grades of skin prick reaction and the
endpoints of SET in the patients who were allergic to Der p and those who
were allergic to Der f (the correlation coefficient = 0.762 : p < 0.01 and
0.748 : p < 0.01, respectively). The median endpoints of SET in the patients
with 4+, 3+, 2+, and 1+ skin prick reactions to Der p were: 7, 5.5, 4, and
4, respectively; and to Der f: 7, 5, 4, and 3, respectively. Between the two
groups of patients who were allergic to Per a and those who were allergic
to Bla g, there were no correlations between the grades of skin prick reaction
and the endpoints of SET (the correlation coefficient = .0396, and 0.36,
respectively). The median endpoints of SET in the patients who were allergic
fo Per a or Bla g tended to be less than those who were allergic to Der p or
Der f who had the same skin prick reaction grading.

Conclusion :  According to SET, the beginning dose of inmunotherapy with 0.05 mi of a
1:10,000 to 1:100,000 wittvol concentration of Der p or Der f in the patients
who have high skin prick reactions is too high and unsafe, and it is not
potent enough in the patients who have low skin prick reactions. The grading
of skin prick reaction cannot predict the endpoint of SET in the patients

who are allergic to Per a and those who are allergic to Bla g.

Key words 1 Skin prick test, Skin endpoint titration, Allergic rhinitis.
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The traditionally accepted test for inhalant
allergy is skin test, which may be conventionally done
(skin prick with or without 1-2 dilution intradermal
injection) or skin endpoint titration techniques. The skin
prick testing is typically a first step in screening
because it is a rather safe, rapid and easy téchnique.
However, it is less sensitive and less reproducible
but more specific than single-dilution intradermal
test."” Itis also considered that prick-puncture results
better correlate with the patient’'s symptoms.?
Skin endpoint titration (SET) involves serial testing with
several dilutions of the treatment allergen or mixture
of allergens to identify the lowest dilution that
produces a positive skin reaction. SET is a valid
method for obtaining semiquantitative information
about a person’s sensitivity and for determining a
safe beginning dose for immunotherapy. However,
SET has some disadvantage, i.e., being time
consuming and more difficult than the conventional
technique.® Immunotherapy can also be done, based
on skin prick testing or SET. In the skin prick testing
based immunotherapy, the positive and selected
allergens are weekly injected, beginning with 0.05 ml
of a 1:10,000 to 1:100,000 wt/vol concentration of
allergen with the goal of achieving a maintenance
dose of 0.50 mi of a 1:100 concentration.” In SET
based immunotherapy, the allergens are started
with 0.05 mi of the endpoint and gradually increased
to a maintenance dose similar to the conventional
technique.® SET allows the initiation of immunotherapy
with a safe but relatively potent dose, and allows the
beginning dosage for each positive responding
allergen to vary, depending on its specific “endpoint*.®

Due to the advantages and disadvantages

of these two skin testing techniques for immuno-
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therapy, we designed the study to compare the
results of skin reaction by skin prick testing and skin
end point titration technigues in the patients who
were allergic to dust mites (Dermatophagoides
pteronyssinus (Der p) or Dermatophagoides farinae
(Der f}) or cockroaches (Periplaneta Americana (Per
a) or Blattella germanica (Bla g)) whether there are

correlations between these two techniques.

Materials and Methods

Thirty-four patients with symptoms of allergic
rhinitis and allergy to dust mites (Der p or Der f)) or
cockroaches (Per a or Bla g) by skin prick test,
underwent skin testing for the allergens to which they
were allergic by skin end point titration technique.
The skin prick skin test was performed according to

the method described by Demoly et al.'”

using
disposable needie (25 gauge) whereas SET was
performed according to the method of Dixon.®
The allergen extracts were manufactured by Greer
Laboratories, Inc. The Spearman’s rank correlation
was used to determine the correlation between the
skin spick reacting grading and the endpoint of

SET.

Results

Thirty-four patients with symptoms of allergic
rhinitis and allergy to dust mites (Der p or Der f) or
cockroaches (Per a or Bla g) were recruited into this
study. The mean age of the fourteen men and twenty
women was 33.18 years (ranged 17 - 53). Twenty-nine
patients were allergic to Der p; twenty-six were allergic
to Der f; twenty were allergic to Per a; and twenty-two

were allergic to Bla g.
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in the group of twenty-nine patients who were
allergic to Der p, five patients had skin prick reaction
grade 1; nine grade 2; eight grade 3; and seven
grade 4. In the group of twenty-six patients who were
allergic to Der f, six patients had skin prick reaction
grade 1, five grade 2; ten grade 3; and five grade 4.
In the group of twenty patients who were allergic to
Per a, four patients had skin prick reaction grade 1;
five grade 2; ten grade 3; and one grade 4. In the
group of twenty-two patients who were allergic to Bla
g, five patients had skin prick reaction grade 1; six
grade 2; ten patients 3; and one grade 4.

The results of endpoint from SET technique
in each patient were shown in figure 1. The median
endpoints of Der p in each skin prick reaction grading
were as follows: grade 1 = 4 (ranged 3 - 5); grade
2 =4 (ranged 2 -5); grade 3 = 5.5 (ranged 4 - 6);
grade 4 =7 (ranged 6 - 7). The median endpoints of
Der fin each skin prick reaction grading were as follows:
grade 1 = 3 (ranged 2 - 5); grade 2 = 4 (ranged
2 -5), grade 3 =5 (ranged 4 -6); and grade 4 =7
(ranged 6 - 7). The median endpoints of Per ain each
skin prick reaction grading were as follows: grade
1=2(ranged 1 - 3); grade 2 = 3 (ranged 1 - 5); grade
3 =3.5(ranged 2 - 5); and graded 4 = 3. The median
endpoints of Bla g in each skin prick reaction grading
were as follows: grade 1 = 1 (ranged 0 - 2); grade
2=2.5(ranged 1-5); grade 3=2.5 (ranged 1-4);
and grade 4 =2 (Table 1 and Figure 1).

The Spearman’s rank correlation was used
to determine the correlation between the grades
of skin prick reactions and the endpoints of SET.
The correlation coefficient of Der pis 0.762 (p < 0.01);
Der f, 0.748 (p < 0.01); Per a , 0.396; and Bla g,
0.36.

Chula Med J

Table 1. Median endpoint of skin and titration.

Allergen
Derp Derf Pera Blag
SPT grading
1 4 3 1 2
2 4 25 3
3 55 5 25 35
4 7 7 2 3
Discussion

In the patients who were allergic to Der p and
those who were allergic to Der f, there were correlations
between the grades of skin prick reaction and the
endpoints of SET (the correlation coefficient = 0.762
and 0.748, respectively). This meant that the higher
the grade of skin prick reaction, the higher was the
predicted number of the endpoint of SET, shown in
table 1. However, due to the median endpoints of SET
in the patients with 4+ skin prick reactions to Der
p and Der fwere: 7 and 7, respectively (the dilution of
allergens of endpoint #7 is 1:1,562,500 wt/vol and
#6 is 1:312,500 wt/vol), the beginning dose of
immunotherapy with 0.05 mi of a 1:10,000 to 1:100,000
wt/vol concentration of allérgen in these patients was
too high and unsafe. In the lower grades of skin prick
reaction, the numbers of the endpoints were usually
less than #5 (the dilution of allergens of endpoint #5,
#4, #3, #2, and #1 were: 1:62,500, 1:12,500, 1:2,500,
1:500, and 1:100 wt/vol, respectively). Therefore, the
beginning dose of immunotherapy with 0.05 mi of a
1:100,000 wt/vol concentration of allergen in these
patients was not potent enough.

In the patients who were allergic to Per a and
those who were allergic to Bla g, there was no

correlation between the grades of skin prick reaction
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Figure 1. The results of endpoint from SET technique in each patient .
SET = Skin endpoint titration, SPT = Skin prick test, Der p = Dermatophagoides
pteronyssinus, Der f = Dermatophagoides farinae, Per a = Periplaneta americana,

Bla g = Blattella germanica
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Figure 1. The results of endpoint from SET technique in each patient .
SET = Skin endpoint titration, SPT = Skin prick test, Der p = Dermatophagoides
pteronyssinus, Der f = Dermatophagoides farinae, Per a = Periplaneta americana,

Bla g = Blattella germanica
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and the endpoints of SET (the correlation coefficient =
0.396, and 0.36, respectively). The grades of skin
prick reaction could not predict the number of the
endpoints of SET. The medians of endpoints of SET
in the patients who were allergic to Per a or Bla g
tended to be less than that of the patients who were
allergic to Der p or Der fwho had the same skin prick
reaction grading (Table 1).

Due to the advantages and disadvantages
of skin prick testing and skin endpoint titration testing
for inhalant allergens that we mentioned above and
the data from this study, we recommend the following:

1. Skin testing for inhalant allergens should
start with skin prick testing as a screening skin test
and as a guide to select allergens forimmunotherapy.

2. SET should be performed in all selected
allergens to determine the beginning dose forimmuno-

therapy.

Conclusion

According to SET, the beginning dose of
immunotherapy with 0.05 m! of a 1:10,000 to 1:100,000
wt/vol concentration of Der p or Der fin the patients
who have high skin prick reactions is too high and
unsafe, and it is not potent enough in the patients
who have low skin prick reactions. The grades of skin
prick reaction cannot predict the endpoint of SET in
the patients who are allergic to Per a and to Bla g.
However, the medians endpoint of SET tended to be
less than that of the patients who were allergic to Der
p or Der f who had the same skin prick reaction
grading. Due to some advantage and disadvantage
of the skin prick test and skin endpoint titration test
forinhalant allergens and the data collected from this

study, skin prick test should be used as a screening
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skin test and as a guide for the selection of allergens
for immunotherapy; and SET should be performed in
all selected allergens to determine the beginning dose

forimmunotherapy.

References

1. Demoly P, Michel FB, Bousquet J. in vivo methods
for study of allergy: skin tests, techniques,
and interpretation. In: Middieton E Jr, Reed
CE, Eliis EF, Adkinson NF Jr, Yunginger JW,
Busse WW, eds. Allergy: Principles and
practice. 5" ed. St. Louis: Mosby, 1998: 430 - 9

2. Dreborg S, Backman A, Basomba A, Bousquet J,
Dieges P, Malling HJ. Skin tests used in type
| allergy testing. Position paper of the
European Academy of Allergy and Clinical
immunology. Allergy 1989; 44 (suppl 10):
1-59

3. Keenan JP. History of skin testing and evaluation
of skin endpoint titration. In; Mabry RL, ed.
Skin endpoint titration. New York: Thieme,
1992:12-6

4. Grammer LC, Shaughnessy MA. Principles of
immunologic management of allergic diseases
due to extrinsic antigens. In: Patterson R,
Grammar LC, Greenberger PA, eds. Allergic
diseases: Diagnosis and management. 5" ed,
Philadelphia: Lippincott- Raven,1997: 209-21

5. Ward WA. Immunotherapy dosage based on skin
endpoint titration. In: Mabry RL, ed. Skin
endpoint titration. New York: Thieme, 1992:
39-42

6. Dixon HS, Dixon BJ. Technique of skin endpoint
titration. in: Mabry RL, ed. Skin endpoint
titration. New York: Thieme, 1992: 29 - 33





