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Background: The Greer DermaPIK and the Lincoln Diagnostics Duotip-Test are
frequently used plastic, disposable, allergy skin testing devices.
Objectives: To compare the prick method of using the bifurcated needle and

DermaPIK with the Duotip-Test using both the scratch (rotation) and prick methods
for sensitivity, precision, and level of discomfort.
Methods: Skin-testing was done with histamine and saline on the back in

triplicate on 24 volunteers (mean age 32.8, seven males). Wheal and erythema were
measured and a photograph was taken. Discomfort was rated on an analog scale.
Results: The bifurcated needle and the Duotip-Test prick technique had signif-

icantly smaller histamine wheal and erythema responses than either the DermaPIK
prick or Duotip-Test scratch techniques (P � .05). The Duotip-Test scratch pro-
duced significantly larger wheals (mean 1.1 mm, P � .001) to saline than the other
three methods. Erythema to saline by Duotip-Test scratch (mean 3.16 mm) was
significantly larger than the bifurcated needle (mean 1.2 mm, P � .001) and
Duotip-Test prick method (mean 1.6 mm, P � .01). There was no statistical
difference in the histamine coefficient of variation among the four methods. The
Duotip-Test scratch method was rated significantly higher in patient discomfort
(mean 21.6, P � .05) than the bifurcated needle (mean 7.8). No differences in
discomfort were noted between the other methods.
Conclusions: The Duotip-Test scratch method had the largest mean wheal/

erythema to histamine and the lowest CV. It had the most dermatographism and was
more uncomfortable than the other methods. The other devices and methods were
very similar in response to histamine and saline, and to precision and discomfort.
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INTRODUCTION
The primary tool for the diagnosis of
immediate hypersensitivity reactions is
the allergy skin test.1 A variety of in-
tradermal, percutaneous, and epicuta-
neous methods have been successfully
utilized for testing.2 The first widely
accepted method was the scratch tech-
nique. This method involves placing a
drop of extract on a superficial scratch

through the outer layer of the skin.
Today, the modified prick method3 is
more commonly used in clinical prac-
tice. This technique uses a small bore
needle such as the bifurcated needle, to
elevate the epidermis gently under a
small drop of extract. This method
should not induce any bleeding. Posi-
tive scratch and prick method results
have a strong correlation with clinical
symptoms and are safe.2
Unfortunately, the prick technique

requires experience to obtain consis-
tent results. The needle must be com-
pletely cleaned before each prick and
the droplets must be kept separated
during the prick-puncture process to
ensure accuracy.4 In addition, the op-
erator must avoid self-induced needle
sticks when wiping the needle between

pricks. Recently, operator safety issues
have been raised secondary to the po-
tential for acquiring blood-born patho-
gens from a contaminated needle.
These concerns are particularly impor-
tant when inexperienced personnel
perform the tests. Governmental regu-
lations requiring a modification of the
two-handed method of cleaning metal
needles between prick applications
have been published.5 Disposable plas-
tic skin test devices based on conven-
tional designs have been developed to
circumvent these difficulties.6 The
DermaPIK and the Duotip-Test are
two such devices.
Studies comparing these plastic, dis-

posable devices with the metal, reus-
able, needles for size of response, pre-
cision, and discomfort are few in
number. We compared three devices,
the metal bifurcated needle, with the
two plastic, disposable devices, the
DermaPIK and the Duotip-Test for re-
sponse to histamine and saline. Skin
testing with the bifurcated needle and
the DermaPIK were performed using
the prick methods that were previously
shown to provide the greatest accuracy
and consistency.7–9 We used both of
the manufacturers recommended tech-
niques for the Duotip-Test; the modi-
fied prick method and the rotation
(scratch) technique.10 To our knowl-
edge this is the first study comparing
the two Duotip-Test techniques with
other devices.

METHODS
Subjects
Subjects consisted of 24 volunteers be-
tween the ages of 7 to 44 years (mean
32.8 years). Seven were male. None
had taken antihistamines for 2 weeks
prior to the study. No volunteer had
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taken astemizole within the past 3
months. The protocol was approved by
the Institutional Review Board of West
Virginia University and informed con-
sent was obtained from each subject or
guardian prior to enrollment in the
study. In addition, assent was obtained
from each child participating in the
study.
Skin Testing
Figure 1 illustrates the design differ-
ences between the bifurcated needle,
DermaPIK, and Duotip-Test. Each vol-
unteer had the four methods of skin
tests placed in columns on the sub-
ject’s upper back by the same experi-
enced operator (NWW). The upper
back was chosen as the test site to
decrease differences in reaction size
due to anatomic placement.11 The four
columns consisted of three 0.9%-saline
controls and three 1-mg/mL histamine
controls.
The bifurcated needle (ALO Labo-

ratories, Columbus, Ohio) was utilized
in the first column. The bifurcated
metal needle is well established as an
accurate and precise device for use in
prick-puncture testing.7,8 The prick
technique was performed by passing
the bifurcated needle through the drop
of test solution at a 45° angle to catch
the outer layer of the epidermis. This
outer layer was then gently lifted.
Cleaning of the needle between ap-
plied pricks was done by wiping the

device with a isopropyl alcohol swab.
The two handed technique was used as
this study was completed prior to pas-
sage of governmental guidelines rec-
ommending a one-handed technique.
The DermaPIK (Greer Laboratories,

Lenoir, NC) was used in the second
column. For each test, the DermaPIK
was first inspected to assure appropri-
ate placement of a drop of solution on
the tines. The prick technique was per-
formed using the loaded device in a
similar fashion to the bifurcated nee-
dle.7 The DermaPIK was discarded af-
ter it was used.
The Duotip-Test (Lincoln Diagnos-

tics, Inc, Decatur, IL) was used to
place skin tests by the prick method in
column three and the rotation method
in column four. For each method the
device was inspected in a fashion sim-
ilar to the DermaPIK. The Duotip-Test
prick technique utilized the same
methodology as the bifurcated needle
and DermaPIK. The Duotip-Test rota-
tion technique was performed by hold-
ing the device between the index finger
and thumb and kept perpendicular to
the plane of the skin. Enough pressure
was then applied to indent the skin
slightly. The pressure was maintained
and the shaft was rotated 360°. The
device was discarded after one appli-
cation.
The relative levels of discomfort ex-

perienced by the subject were recorded

for each device with an analog scale.
After completion of each column, the
subject was shown a scale that ranged
from 0 (no pain) to 100 (severe pain).
The patients communicated their dis-
comfort ratings by sliding an indicator
on a plastic scale.
All skin tests were read and mea-

sured by the same operator (NWW)
exactly 15 minutes after placement.
Using calipers, vertical and horizontal
measurements were made of both
wheal and erythema and recorded in
millimeters. For analysis, the vertical
and horizontal measurements were
summed and divided by two. As a per-
manent record, a photograph of each
subject’s back was taken immediately
following the skin test reading.
Statistical Analysis
One-way analysis of variance
(ANOVA) was used to compare the
different techniques for the size of the
wheal and erythema as well as the rel-
ative level of discomfort.
The coefficients of variation for

both wheal and erythema were calcu-
lated from the three histamine tests
done for each technique. The follow-
ing formula was used: standard devia-
tion/mean � 100% � coefficient of
variation.6
Statistical analysis was performed

by using the InStat program (Graph-
PAD, San Diego, CA) on an IBM com-
patible computer.

RESULTS
Response to Histamine
The wheal and erythema response to
histamine is shown in Figure 2. The
largest wheal and erythema responses to
histamine were by the DermaPIK prick
(5.6 mm � 0.9/29.6 mm � 1) and
Duotip-Test rotation (5.7 mm� 0.7/29.4
mm � 1.1) methods. The Duotip-Test
prick had the smallest wheal to hista-
mine (4.2 mm � 1.0). The bifurcated
needle had the smallest erythema re-
sponse to histamine (22.9 mm � 6.7).
The bifurcated needle and the Duotip-
Test prick technique had significantly
smaller erythema responses than either
the DermaPIK or Duotip-Test scratch
techniques (P � .05).

Figure 1. Photograph comparing the Duotip-Test, DermaPIK, and bifurcated needle. The DermaPIK
has six 0.81-mm tines arranged at the tip in a 2-mm circle. The Duotip-Test has two 2-mm tines at the
tip.
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Response to Saline
The Duotip-Test rotation method pro-
duced a larger wheal (1.1 mm � 0.9,
P� .001) to saline than the other three
methods. The erythema response (3.2
mm � 2.0) was also larger than the

bifurcated needle prick (1.2 mm� 1.5,
P � .001) and Duotip-Test prick (1.6
mm � 1.6, P � .01). There was no
significant difference among the other
three methods. Wheal and erythema re-
sponses to saline are shown in Figure 3.

Precision
Coefficients of variation of wheal and
erythema to histamine are compared in
Figure 4. The Duotip-Test rotation
method had the smallest mean coeffi-
cient of variation for histamine wheal/
erythema (11.7% � 6.2/9.8% � 12.2)
and the Duotip-Test prick method had
the largest (22% � 22.5/18.8% � 24).
Two patients had individual negative
histamine tests using the Duotip-Test
prick method. No other method had a
false negative histamine response;
however, there was no significant dif-
ference in the coefficient of variation
for histamine wheal or erythema for
any of the techniques.
Relative Discomfort
The Duotip-Test rotation method was
rated highest in discomfort (mean 20.5
on a scale of 100) and the bifurcated
needle lowest in discomfort (mean 7.8)
by our volunteers. Seventeen of the 25
volunteers rated the Duotip-Test rota-
tion method highest in discomfort and
four others rated it equal to the Duotip-
Test prick as least comfortable. The
difference in discomfort reached statis-
tical significance between the Duotip-
Test rotation and the bifurcated needle
(P � .05). There was no other signif-
icant difference found between the
other techniques (Fig 5).

DISCUSSION
In this study, we compared the scratch
and prick methods of skin testing using
the Lincoln Duotip-Test, with the prick
puncture method of using the Greer
DermaPIK and the bifurcated needle.
No previous published studies have
compared the Duotip-Test with other
devices and methods. For the most
part, the three devices and four meth-
ods tested produced similar results and
most differences did not reach statisti-
cal significance. Some observations
can still be made about differences in
these devices and methods.
The bifurcated needle, the Der-

maPIK prick method, and the Duotip-
Test prick method were similar in pre-
cision and size of the wheal and
erythema to saline and histamine. The
dermal abrasion produced by the

Figure 2. Mean wheal and erythema responses to histamine for the four methods. Error bars signify
one standard deviation (SD).

Figure 3. Mean wheal and erythema response to saline for the four methods. Error bars signify one
SD.
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Duotip-Test rotation method resulted
in the largest skin response to both
histamine and saline. It also produced
the smallest variation in size. It is ev-
ident that larger wheal and erythema
responses to saline occur with trau-
matic skin test techniques.7–9 This der-
matographism may make interpreta-
tion of allergen skin tests more
difficult and lead to more false positive
tests.
Increased dermal abrasion also pro-

duces a greater pain response. This is
probably why the Duotip-Test rotation
method was rated the most uncomfort-
able of the four methods. The Duotip-
Test prick method was rated consider-
ably more comfortable than the
Duotip-Test rotation method. The bi-
furcated needle, the DermaPIK prick
method, and the Duotip-Test prick
method caused essentially the same
amount of discomfort.
The DermaPIK has been directly

compared with other commercially
available skin test devices in a few
studies. Nelson et al8 compared the
DermaPIK scratch technique to several
needle devices including the bifurcated
needle. The DermaPIK scratch tech-
nique produced a significantly larger
histamine and glycerosaline wheal
than the bifurcated needle with similar
levels of precision. In addition, the
scratch method was rated less accept-
able by the volunteers than the bifur-
cated needle. We previously compared
three methods of using the DermaPIK
to the bifurcated needle, and found the
DermaPIK prick method to be very
similar in precision and patient accept-
ability to the bifurcated needle.7
The skin test reliability of the bifur-

cated needle has made it a common
device used in clinical allergy practice;
however, concerns about operator
safety during cleaning of these reus-
able needles have been raised. Dispos-
able devices such as the Duotip-Test
and DermaPIK were designed to elim-
inate these safety concerns. The
Duotip-Test scratch technique was
found to be the most precise method in
our comparison of these two plastic
devices with the bifurcated needle. It

also produces the largest response to
histamine. This scratch technique
should be used with the knowledge
that it also produces more dermatogra-
phism and may lead to more false pos-

itive tests. The increased discomfort
with this particular Duotip-Test tech-
nique may be a problem in testing chil-
dren. The Duotip-Test prick technique
was associated with two false negative

Figure 4. Coefficients of variation for wheal and erythema to histamine for the four methods. Error
bars signify one SD.

Figure 5. Relative discomfort of the four techniques on a scale from 0 to 100. Error bars signify one
SD.
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histamine responses. The bifurcated
needle, DermaPIK, and Duotip-Test
when used with the prick technique
were very similar in histamine and sa-
line responses, precision and discom-
fort. Decisions concerning clinical use
of these skin test devices should be
based on cost, operator safety, conve-
nience, and personal preference.
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