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Background: Different devices for percutaneous allergy skin testing have demonstrated statistically and clinically significant
differences in performance characteristics.

Objective: To compare 2 Food and Drug Administration—approved multihead allergy skin testing devices: Multi-Test 11
(Lincoln Diagnostics) and Skintestor Omni (Greer Laboratories).

Methods: Skin tests with glycerinated histamine (6-mg/mL base) and glycerinated saline were applied to 31 adults using
Multi-Test II on the volar surface of one forearm and Skintestor Omni on the opposite forearm.

Results: Data were accumulated from 155 histamine sites and 93 negative control sites for each device. Using cutoff wheal
sizes of 5 vs 3 mm inclusive to define a positive result, Multi-Test II sensitivity remained at 100%, but specificity increased from
74% to 97%, whereas Skintestor Omni sensitivity decreased from 94% to 87%, and specificity increased from 58% to 88%. For
Multi-Test II vs Skintestor Omni, histamine mean (SD) wheal sizes were 9.23 (1.37) vs 7.74 (2.83) mm (P < .001), mean
coefficients of variance were 14.8% vs 36.6%, and pooled estimates of variance were 0.642 vs 6.974. Multi-Test II produced
similar histamine wheal sizes regardless of test head position used, whereas Skintestor Omni produced statistically significantly
smaller wheals at certain test head positions.

Conclusions: Multi-Test II had higher sensitivity and specificity than Skintestor Omni and produced reproducible wheal sizes
from all test head positions. Because some Skintestor Omni test head positions produced significantly smaller histamine wheal

sizes, skin testing using this device might result in underdiagnosis of allergy.

INTRODUCTION
The use of skin tests for the diagnosis of IgE-mediated
allergic disease was introduced by Charles Blackley during
his study of hay fever in the 1860s.! Nearly 60 years later, in
1924, Lewis and Grant? described the prick test in their
studies investigating vascular reactions of the skin. Despite
the development of in vitro testing for specific IgE, percuta-
neous skin testing remains the standard clinical method for
the diagnosis of IgE-mediated allergic disease, and its use in
this regard is well-established and recommended.?
Immediate hypersensitivity skin testing has many attractive
characteristics, including technical simplicity, low cost, good
patient acceptance, and high diagnostic sensitivity. Since the
1970s, percutaneous skin testing devices have undergone
constant modification and improvement. The most notable
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change has been a trend toward using multihead devices.
These devices, which allow the simultaneous application of
multiple allergen extracts to the skin, are not only more time
efficient but also have been shown to be more accepted by
children compared with individual needle prick testing meth-
ods.*3

Because immediate hypersensitivity skin test results help
guide therapeutics, it is important that a skin test device
reliably minimize false-negative and false-positive results.
Previous studies®~ comparing percutaneous skin test devices
have demonstrated statistically and clinically significant dif-
ferences in characteristics such as the size of reactions to
histamine or allergen extract and the likelihood of reactions at
negative control sites. With the constant evolution of skin
testing devices and the increased popularity of multihead
devices, comparison studies examining the performance char-
acteristics of the products available in the marketplace pro-
vide useful and important information for the physician. The
purpose of this study was to compare 2 Food and Drug
Administration (FDA)—-approved multihead allergy skin test-
ing devices: Multi-Test II (Lincoln Diagnostics, Decatur, IL)
and Skintestor Omni (Greer Laboratories, Lenoir, NC).

METHODS

Study Design

This study was conducted with the approval of the Saint
Louis University institutional review board, and informed
consent was obtained from all research participants. Skin
tests with glycerinated histamine (6-mg/mL base) and glyc-
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Figure 1. Test head numbering. As indicated in the “Methods” section, the
numbering scheme used for Multi-Test II in this study is the mirror image of
that recommended in the product insert.

erinated saline were applied to 31 adults on the volar surface
of one forearm using Multi-Test II and on the opposite
forearm using Skintestor Omni. Participants alternated be-
tween receiving Multi-Test II on the right forearm and Skin-
testor Omni on the left forearm and Multi-Test II on the left
and Skintestor Omni on the right. One person administered
the skin tests (D.L.K.), and a second (M.S.D.) read and
recorded all the results. Wheal sizes were calculated from the
average of the longest diameter and its midpoint orthogonal
diameter using the central portion of the wheal. Wheals were
measured for both devices at 20 minutes, consistent with the
15- to 20-minute interval recommended in the product insert
for Multi-Test II when skin tests are performed with glycer-
inated extracts. Skintestor Omni does not have a product
insert that provides recommendations about when skin tests
should be read. Before each session, medications were with-
held for the following periods: oral antihistamines, 7 days;
intranasal antihistamines (azelastine), 2 weeks; phenothia-
zines, 7 days; all antidepressants, 2 weeks (albeit skin test
inhibition by antidepressants is primarily a function of tricy-

Table 1. Histamine Wheal Sizes for Both Allergy Skin Test Devices

clic antidepressants); and histamine, receptor antagonists, 24
hours.

To permit easier comparison between the 2 devices, we
assigned numbers to test heads in an analogous scheme for
both devices, although this resulted in Multi-Test II test heads
being numbered in a mirror image of that indicated in the
product insert (Fig 1). Of the 8 skin test heads of the Multi-
Test I device, histamine was applied with heads 1 through 5,
and the negative control was applied with heads 6 through 8.
This yielded 5 histamine skin test sites and 3 glycerinated
saline skin tests sites per participant. Of the 10 test heads of
the Skintestor Omni device, histamine was applied with
heads 1 through 5, and negative control was applied with
heads 6 through 8; no test solutions were applied with heads
9 and 10. This yielded the same number of histamine and
glycerinated saline sites as for Multi-Test II.

Statistical Analysis

Mean wheal sizes of the 2 devices were compared using ¢
tests and analysis of variance. Statistical significance was
determined using a = .05 for all tests. For each device the
variance between participants was removed to examine the
pooled estimates of variance. To determine precision, intrade-
vice variability was described by using the coefficients of
variation of the mean diameters of wheal sizes of individual
heads. The Tukey Honest Significant Difference test and the
Games-Howell test were used to examine the differences in
mean wheal size for each histamine position on the arm for
each device separately. Additional presentation of medians
with interquartile ranges for each device was produced in the
form of box plots. Separate sensitivity and specificity analy-
ses were performed using a wheal of at least 3 mm or at least
5 mm to indicate a positive result and a wheal of less than 3
mm or less than 5 mm to indicate a negative result. Speci-
ficity was calculated by dividing true-negative results by the
sum of true-negative and false-positive results.

RESULTS

Collectively, the trial accumulated data from 155 histamine
sites and 93 negative control sites for each device. Using
cutoff wheal sizes of 5 vs 3 mm inclusive to define a positive
result, Multi-Test II sensitivity remained at 100% (95% con-
fidence interval [CI], 97%-100%) for both cutoff sizes, but
specificity increased from 74% (95% CI, 64%—83%) to 97%
(95% CI, 90%—-99%), whereas Skintestor Omni sensitivity
decreased from 94% (95% CI, 88%-97%) to 87% (95% CI,
81%-92%), and specificity increased from 58% (95% CI,
47%—-68%) to 88% (95% CI, 79%—-94%).

Wheal diameter, Pooled estimate

. . o
Device Patients, No. mean (95% Cl), mm SD CV, mean, % of variance

Multi-Test Il 155 9.23 (9.0-9.4) 1.37 14.8 0.642

Skintestor Omni 155 7.74 (7.3-8.2) 2.83 36.6 6.974

Abbreviations: ClI, confidence interval; CV, coefficient of variation.
- ]
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Figure 2. Box plot of histamine mean wheal diameters (in millimeters) by
device and test head. Heavy line indicates median; box, interquartile range
(25th-75th percentile) of the data; and the whiskers run from the 25th and
75th percentile to the furthest observation or 1.5 times the length of the box,
whichever is shorter. Outliers (circles) lay within 1.5 to 3 box lengths from
the edge of the box, and extreme cases (asterisks) lay more than 3 box
lengths from the edge of the box.

Compared with Skintestor Omni, Multi-Test II histamine
mean wheal sizes were larger and more reproducible (Table
1). The results of analysis of variance indicate that the wheal
sizes of Multi-Test II and Skintestor Omni do not have equal
variances (Levene statistic = 43.6; P < .001). Also, the mean
wheal size of the 2 devices is significantly different (P <
.001). These results can also be seen in the box plots in Figure
2. According to the Tukey Honest Significant Difference test,
Multi-Test II produced similar histamine wheal sizes regard-
less of the test head position used, whereas Skintestor Omni
produced statistically smaller histamine wheals at certain test
head positions. Specifically, Skintestor Omni gave lower
results at positions 3 and 4 than the other 3 histamine posi-
tions, whereas the results at locations 1, 2, and 5 are statis-
tically similar according to the Games-Howell test (Fig 2 and
Table 2).

DISCUSSION

We performed a prospective, head-to-head trial comparing 2
FDA-approved multihead allergy skin testing devices: Multi-
Test IT and Skintestor Omni. We found statistically signifi-

Table 2. Histamine Wheal Diameter by Device and Test Head Position*

cant differences among various performance measures
between the 2 devices. Compared with Skintestor Omni,
Multi-Test II mean histamine wheal sizes were larger. Previ-
ous studies®’ have reported that testing devices producing
smaller wheals with histamine are more likely to yield false-
negative reactions, whereas devices producing the largest
wheals are most likely to produce wheals at negative control
sites. This might lead one to reasonably suspect that Multi-
Test II is more traumatic to the skin than Skintestor Omni. Of
note, however, as reported based on our skin testing using
histamine and negative glycerinated saline control, Multi-
Test IT had higher skin test sensitivity and specificity com-
pared with Skintestor Omni.

In addition, the mean coefficient of variance for histamine
reactions was smaller for Multi-Test II than for Skintestor
Omni. Reasons for this lower precision of Skintestor Omni
are speculative. Compared with Multi-Test II, Skintestor
Omni is a larger device with 10 test heads (instead of 8)
distributed along the length of a rigid framework handle that
measures nearly 1.2 cm longer than the Multi-Test II. One
could speculate that as both skin test devices are applied to
the forearm skin using a “rocking” motion, the longer handle
of Skintestor Omni causes more variable contact and pressure
between test heads and the irregular contour of the forearm
skin. Therefore, it may be that increasing the size of multi-
head skin test devices beyond that of Multi-Test II (eg, to
accommodate =10 skin test heads as with Skintestor Omni)
will compromise device performance. For the Skintestor
Omni device, the smallest mean histamine wheal diameters
and the largest standard errors of the mean were noted for test
heads positioned toward the center of the device. Data from
these center test heads strongly contributed to the inferior
performance of the Skintestor Omni in terms of sensitivity
and intradevice variability. For studies of multihead skin test
devices such as Skintestor Omni that have variable perfor-
mance at different test head positions, it is, therefore, impor-
tant to evaluate not only sensitivity and intradevice variability
(statistical parameters that might be affected by the choice of
which test head positions are used to apply histamine) but
also skin test responses at each test head position, as done in
the present study. Another possible factor in the inferior
performance of Skintestor Omni is that the sharp tines on the
Skintestor Omni test heads are shorter than those of Multi-
Test II test heads (apparent on examination at X 100 magni-
fication), which might result in less reliable epicutaneous
puncture by Skintestor Omni if there is variability of contact

Test head position

Device
1 2 3 4 5
Multitest Il 9.35 (0.23) 9.03 (0.26) 8.90 (0.22) 9.55 (0.23) 9.29 (0.29)
Skintestor Omni 9.65 (0.26) 8.39 (0.39) 5.61 (0.60)T 6.39 (0.52)1 8.65 (0.34)

* Data are given as mean (SEM) millimeters.

T Statistically significantly different mean values compared with positions 1, 2, and 5 using the Games-Howell test (P < .05).
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pressure. Whether Skintestor Omni would have a similar
degree of variation in test head responses when applied to the
skin of the back, with its different anatomical contour, re-
quires study.

In this study, we read skin tests at 20 minutes, consistent
with the 15- to 20-minute interval recommended in the prod-
uct insert for Multi-Test II when skin tests are performed with
glycerinated extracts. Wheals from histamine may peak ear-
lier than 20 minutes,'” particularly with aqueous histamine
extracts, which may peak as early as 10 minutes after appli-
cation.!! However, in current clinical practice the wheals
from glycerinated histamine and allergen extracts are often
read simultaneously for comparison, and a 20-minute reading
interval reflects a time when histamine wheals are commonly
measured.

In conclusion, we completed a prospective, head-to-head
trial comparing 2 FDA-approved multihead allergy skin test-
ing devices: Multi-Test II and Skintestor Omni. Of the 2
devices, Multi-Test II performed better, with a larger mean
histamine wheal size, higher sensitivity and specificity, and
less intradevice variability. In clinical testing with allergen
extracts, application of skin tests with Skintestor Omni might
lead to underdiagnosis of allergy when tested extracts are
applied with test heads prone to produce smaller wheal sizes.
Because this study only looked at responses to histamine and
glycerinated saline, results may not be directly applicable to
testing with allergens. Further study is required to compare
these 2 devices for this purpose.
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