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6.2 Intradermal skin testing

Intradermal skin testing is performed at the discretion of the Principal Investigator, and is
generally indicated in the setting of a negative or equivocal percutaneous test to important indoor
allergens, e.g., a pet in the home, mite in a humid environment, or cockroach if sightings have
occurred.

Intradermal testing has an increased risk of adverse reactions. Injectable epinephrine 1:1000
and a tourniquet should be available in the skin testing procedure room at all times in case of a
systemic reaction.

Intradermal skin test directions:
®  The lateral/posterior portion of either upper arm is used for intradermal testing.

*  Wipe the stopper of the allergen vial with an alcohol pad. Use a disposable tuberculin
/3 syringe with a 30-gauge needle, 3/8" to 1/2". Pull back the plunger of the syringe
to introduce about 0.1 ml of air. Hold the vial with the stopper down and insert the
needle. Express the air from the syringe into the vial and withdraw 0.05 to 0.10 ml
of antigen. Expel any air from the needle and syringe.

Pull the skin taut on the arm. Insert the needle with the bevel up into the superficial
layer of the skin. Inject 0.02 ml to form a 3 mm wheal from the fluid. After
injecting the extract, dispose of the needle in Sharps infectious waste box. A
different needle and syringe should be used for each test. Set a timer for 15
minutes. The child should remain in the exam room under observation.

®  After 15 minutes, measure the wheal and trace significant responses with a skin-marking
pen. A significant response is a wheal at least 10 mm mean diameter. The mean
diameter is obtained by summing the largest diameter and the diameter at 90° to the
midpoint of the largest diameter and dividing the sum by 2. Transfer tracings of
significant responses with transparent tape to the Skin Test Battery Form. Apply
topical adrenaline to relieve itching from the reaction. Inform the child and the
parent that a late phase reaction (swelling) may occur.

/) — B S e - —
{
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7. Certification and recertification for skin testing

All CAMP staff who perform allergy skin testing procedures must be certified. To become
certified, you must complete the following tasks:

*  Read the Allergy Skin Test Manual

®  Perform the practical exam outlined in this Manual and complete the Allergy Skin Tester |
Certification Test (KT) form and send the tracings and form KT to Melanie
Gleason, at National Jewish Center

*  Complete the Personnel Certification (PC) and Knowledge Assessment (KA) forms. and
send both to the certification coordinator at the CC

The practical exam consists of two sessions: one to demonstrate reproducibility and one to
demonstrate rinsing and wiping technique. You should allow 15-30 minutes for each session. If
you have only one volunteer, several hours must separate the two sessions. Alternatively, if you
have two volunteers, you may complete both sessions at one time.

Prior to performing the F48 skin tests, all previously certified CAMP staff must be
recertified. Previouly certified testers need only complete the practical portion of the certification
exam; completion of form KT is not required. New CAMP staff who have not previously been
certified must complete both the practical exam and form KT.

7.1 Supplies needed for practical exam

Bifurcated needles

Template for placing antigens

Histamine diphosphate (Smg/ml histamine base) in 50% glycerin
50% glycerin

Blank paper (put your name and center name on it)
Transparent tape, 5/8" wide or wider

Skin marking pen

Isopropy! alcohol

Paper cup

Cotton balls

Timer

e o e 0 0 00 00 0
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7.1 Supplies needed for practical exam
e Millimeter ruler

7.2 Instructions for Session 1

The objective of Session 1 is to demonstrate reproducibility. You are asked to perform 20
histamine skin tests using the prick or puncture technique. Measure the largest diameter (D) and
the perpendicular diameter at the midpoint of the largest diameter (d) of each wheal. Calculate the
mean diameter X=(D+d)/2 for each of the 20 tests. Employ a calculator to determine the mean
and standard deviation of the 20 mean wheal diameters. Determine the coefficient of variation by
dividing the standard deviation by the mean. You must repeat sets of 20 tests on different
volunteers until your coefficient of variation is less than 0.30 (30%).

The steps to follow are:

1. Cleanse the volunteer’s back with isopropy! alcohol and allow it to dry.
2. Using the template as a guide and a pen, mark the back with dots to indicate where
to place the drops of histamine. Avoid the spinal area.
O 3. Place one drop of histamine 5 mg/ml beside each mark.
~ 4. Prick or puncture each drop of histamine using one bifurcated needle per volunteer;
strive for pricks or punctures of uniform depth. The depth of the prick or
puncture may affect the amount of histamine entering the skin and hence the
diameter of the resulting wheal.
Set a timer for 8 minutes.
Wipe off the drops with a dry cotton ball.
When the timer goes off, outline each wheal or flare with a skin-marking pen.
Transfer each outline to a blank sheet of paper with transparent tape.
Measure the largest diameter and the midpoint perpendicular diameter of each
wheal.
10. Calculate the coefficient of variation as described above.
11. If the coefficient of variation. is less than 0.30 (30%), this session stops; otherwise,
repeat the 20 tests with another volunteer, giving careful attention to the depth
of the prick or puncture.

Ll SRl

7.3 Instructions for Session 2, Part I

The objective of Part I of Session 2 is to demonstrate 100% negative glycerin controls. You
are asked to perform 20 prick or puncture tests to 50% glycerin. Measure the largest diameter (D)
and the perpendicular diameter at the midpoint of the largest diameter (d) of each wheal and flare.
Calculate the mean diameter of each wheal and flare [ (D+d)/2 ]. You must repeat sets of 20 tests
TN
( ),-,,, e et e e e e e e e ]
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7.3. Instructions for Session 2, Part I

on different volunteers until you obtain 20 negative saline controls (ie, 20 tests with each mean
wheal diameter less than 3 mm and each mean flare diameter less than 10 mm).

The steps to follow are:

1. Cleanse the volunteer’s back with isopropyl alcohol and allow it to dry.

2. Make a guideline for placing the glycerin drops using a template and pen to mark

the skin. Avoid the spinal area.

3. Place one drop of 50% glycerin beside each mark.

4. Prick or puncture each drop of glycerin using one bifurcated needle per volunteer;

strive for pricks or punctures of uniform depth.

5. Observe for a minimum of 5 minutes for wheal or flare; if any are present, observe
until at least 15 minutes have passed, and then outline each wheal or flare: with a
fine point felt tip pen.

Transfer each outline to a blank sheet of paper with transparent tape.

Measure the largest diameter (D) and the perpendicular diameter at the midpoint-of
the largest diameter of each wheal or flare (d) and calculate the mean diameter of
each test [ (D+d)/2 1.

8. If any wheal has mean diameter at least 3 mm or any flare has mean diameter at

least 10 mm at 15 minutes, then repeat the 20 tests.

N

7.4 Instructions for Session 2, Part II

The objective of Part II of Session 2 is to obtain 10 positive histamine controls and 10
negative glycerin controls. You are asked to perform 20 skin tests, alternating 10 histamine skin
tests with 10 glycerin tests, using the prick or puncture technique. You are to use only one needle
per patient during the entire 20 tests. Hence, it is important that histamine is thoroughly removed
from the needle between each prick or puncture; the needle should be swished in a cup of liquid
such as alcohol and wiped on a water saturated cotton ball between tests. When testing CAMP
patients, you may be using one needle for multiple antigens. Hence, this test will demonstrate
your ability to avoid "carry-over" when testing with multiple antigens and reduce the possibility of
false positives. As before, you must measure the largest diameter (D) and the perpendicular
diameter at the midpoint of the largest diameter (d) of each wheal and flare. Calculate the mean
diameter of each test [ (D+d)/2 ]. You must repeat sets of 20 tests on different volunteers until
you obtain 10 positive tests and 10 negative tests.

The steps to follow are:
1. Cleanse the back with isopropyl alcohol and allow it to dry.

2. Make a guideline for placing the test solutions using a template and pen to mark the
skin. Avoid the spinal area.

Skin Test Manual/SkinTest.097\Manall.5
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7.4. Instructions for Session 2, Part II

4. Prick or puncture each drop of solution using one bifurcated needle per volunteer;
strive for pricks or punctures of uniform depth. To avoid carry-over, carefully
cleanse the needle between each test by swishing the needle in a cup of isopropyl
alcohol and then wiping it with a water-saturated cotton ball.

5. Set the timer for 8 minutes.

6. Wipe off the drops with a dry cotton ball.

Outline each resultant wheal or flare with a fine point felt tip pen and transfer each
outline to a blank sheet of paper with transparent tape.

7. Measure the largest diameter (D) and the midpoint perpendicular diameter of each
wheal and flare (d) and calculate the mean diameter [ (D+d)/2 ].

8. If any saline test resulted in a wheal with mean diameter at least 3 mm or a flare
with mean diameter at least 10 mm, then the needle was contaminated with
histamine. - You must repeat the 20 tests, taking care to modify your rinse and
wipe technique.

Tests should be mailed to:
Melanie Gleason, PA-C
National Jewish Medical and Research Center
1400 Jackson Street, Room A305
Denver, CO 80206

for review.

7.5 Forms

Skin testers must complete form SB for each CAMP patient tested. Please designate the
allergens used at your specific clinic according to the following list:

6-Tree mix Feathers Russian thistle
Alder Guinea pig Sagebrush
Alternaria Hamster Walnut mix
Artemisia Hormodendrum White oak
Aspergillus fumigatus Juniper Yellow dock
Bermuda grass Kochia

Birch Lambs quarters

Cedar Mulberry

Cladosporium Olive tree

Cottonwood Pigweed

Elm Plantago

English plantain Red oak
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7.5. Forms
Do not abbreviate names or deviate from the spellings in this list. Please write legibly so that
data entry staff can key these names correctly.

Make sure that Yes ( ) is checked for all allergen’s tested and Neg ( ) is checked for each
negative skin test.

O
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Appendix 1. Drugs to Hold Prior to Skin Testing

The following drugs are known or suspected to interfere with skin testing. Instruct the patient
to withhold medication for the specified period of time.

Antihistamines. Most prescription antihistamines (except for Seldane, Claritin and Hismanal)
should be held for 72 hours, prior to testing. Seldane and Claritin should be held for 5 days and

Hismanal for 3 months.

Allegra

Astelin

Atarax

Ambenyl cough syrup
Atrohist

Benadryl

Bromfed

Codimal

Comhist

Deconamine
Dimetane-DC/DX
Diphenhydramine HCL
Extendryl

Fedahist

Hismanal (hold for 3 months)
Isoclor

Kronofed

Marax

Nolahist

Nolamine

Optimine
PBZ
Percogesic
Periactin
Phenergan
Polaramine
Rondec
Ru-Tuss
Rynatan
Seldane
Sinulin
Tacaryl
Tavist
Teldrin
Temaril
Trinalin
Tussionex
Vistaril
Zyrtec

Over the counter medications. Withhold 72 hours prior to testing

Actifed
Actidil
Allerest
ARM.
Benadryl
Comtrex
Contac
Coriciden
CT™

Skin Test Manual/SkinTest:097\Manall.5
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Drixoral

Dristan
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Novahistine
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Appendix 1. Drugs to Hold Prior to Skin Testing

H2 receptor agonists. Withhold for 12 hours prior to testing

Axid
Pepcid
Tagamet
Zantac

Other GI medications

Propulcid (withhold morning of test)
Reglan (withhold morning of test)
Compazine (withhold for 72 hours)

Antidepressants. Suppression by antidepressants is drug and dose dependant and may require 2
days to 3 weeks for washout

Asendin Norpramin
Desyrel Pamelor
Doxepin Prozac
Elavil Sinequan
Endep Tofranil
Etrafon Triavil
Limbitrol Xanax
Ludiomil Zoloft

Anti-anxiety agents (withhold 4 to 7 days prior to testing)
Atarax

Vistaril

Paxil

Xarax

NOTE: If a patient has withheld medication for the specified period and the histamine skin test is
still less than 3 mm in diameter, withhold medication for at least an additional 72 hours and retest
with histamine. If the histamine skin test wheals continue to be less than 3 mm in diameter, wait

an additional week and then retest the patient.
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Appendix 2. Resources/Suppliers

e Harold S. Nelson, MD
National Jewish Center for Immunology and Respiratory Medicine
1400 Jackson Street
Denver, CO 80206
(303) 398-1145

®  Melanie Gleason, PA-C
National Jewish Center for Inmunology and Respiratory Medicine
1400 Jackson Street, Room A305
Denver, CO 80206
(303) 398-1247

®  Core extracts, 50% glycerin, histamine 5mg/ml, HSA in saline, and Wythe bifurcated needles
are supplied by the Drug Distribution Center

Tom Lynch
McKesson Corporation
625 C Lofstrand Lane
Rockville, MD 20850
(301) 762-0069

(301) 738-2478 (fax)

*  3M High Performance (clear) box sealing tape with disposable dispenser catalog
#MMM3750 DDCR

10:34am (Tue) 2 Dec 97/klc appendix.2
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Appendix 3. Additional Information for Allergy Skin Testers

1. Nelson HS: Diagnostic procedures in allergy I. Allergy skin testing. Annals of Allergy
1983 51:411-, 418.

2. Nelson H: Clinical Application of immediate skin testing in Provocative Challenge
Procedures. Sheldon L. Spector (ed), Futura Publishing Company, Inc., NY, 1989, pg.
639-66.
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ANNALS OF ALLERGY

Devoted to the Interests of the Practicing Allergist

Volume 51, Number 4

DIAGNOSTIC PROCEDURES IN ALLERGY

THE USE OF SKIN TESTING as a diagnostic test in
clinical allergy dates to the studies on hay fever by
Charles Harrison Blackley in the 1860's. In his book
describing his researches on the causes and nature of
summer catarrh he describes scarifying a large area of
the skin of his forearm and applying moist pollen. The
first attempt produced a wheal measuring 2% by %2
inches and was followed by a late cutaneous reaction.!

Subsequently skin testing has becomie the standard
method for demonstrating the presence of skin sensitiz-
ing antibody in the diagnosis of allergic diseases in man.
Now, for the first time, this primacy has been seriously
challenged by the introduction of an alternative method
of diagnosis, the radioallergosorbent test or RAST. It is
therefore perhaps an appropriate time to re-examine
allergy skin testing, to see what has been learned about
it in more than a century of use, and to examine the
advantages, disadvantages and potential pitfalls of the
use of skin testing for allergy diagnosis.

The allergy skin test reaction is a wheal and surround-
ing erythematous axon flare which develops over a
period of 15 minutes following the injection of an
allergen to which the subject is sensitized. The size of
the reaction is related to several factors: (1) the amount
of allergen injected, (2) the degree of sensitization of
the cutaneous mast cells, which is closely related to the
levels of circulating IgE specific for that allergen and
(3) the reactivity of the skin to the mediators released

From the Allergy-Immunology Service, Fitzsimons Army Medical Center,
Aurora, Colorado.

The opinions or assertions contained herein are the private views of the
author and are not 1o be construed as official or as reflecting the views of the
Department of the Army or the Department of Defense.
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1. ALLERGY SKIN TESTING

HAROLD S. NELSON, M.D., COL, MC, USA

from the mast cell, particularly histamine. Two other
factors can further modify this reaction. One is medi-
cation which blocks the effect of the mediators on their
receptors, e.g., anti-histamines. The second develops
during the administration of allergy immunotherapy
and is probably the specific IgG known as blocking
antibody.*’

There are two general approaches to allergy skin
testing. One is referred to as intracutaneous or intra-
dermal. The extract is injected into the superficial layers
of the dermis and raises a small bleb. The second is
called cutaneous or epicutaneous and is performed in
a variety of ways. In the method called the scratch test
a superficial abrasion is made with a knife, needle or
other instrument, and extract is applied to the site. In
the puncture test the extract is placed on the skin first,
and a superficial break in the epidermis is made by
perpendicular pressure through the drop, usually with
a needle. In the prick test a drop of extract is placed on
the skin and a sharp instrument is passed through the
drop. penetrating the skin at approximately a 45 degree
angle. It is then lifted. creating a small break in the
epidermis. It has been estimated that the prick test
introduces three gl fluid into the skin. Most investiga-
tors have found the prick test to be the most satisfactory
of the epicutaneous tests commonly employed. In com-
parison particularly with the scratch test, the prick test
has been reported to be more sensitive,*® less variable’
and better correlated with intradermal testing.?

The relative advantages of the prick and intradermal
techniques of skin testing are listed in Table 1. Prick
testing offers an advantage in interpretation over in-
tradermal in that the diluent control is usually com-
pletely negative so that no allowance for it is required
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Tablel.

Advantages of prick testing
&l 8o 50 w/v)

Advantages of intradermal

test
(1:500 or %0 wiv)
1. increased sensitivity

. itive and negative more
pos e 2. better reproducibility

clearly distinguishable

safety

speed

simplicity

little discomfort

many tegts in one session

. stability of extracts

positives correlate better with
clinical disease

PNOmaLN =

in the interpretation of positive reactions.’ Performance
of preliminary prick tests has been recommended as a
safety precaution before performing intradermal
tests.'®!! Further safety can be achieved by diluting the
test material, a precaution sometimes indicated with
foods or drugs suspected of having caused a severe
anaphylactic reaction. Because of the simplicity and
speed with which the prick tests can be performed and
because they can be safely performed on the back, it is
possible to test with many allergens in one session.
Allergy extracts are most stable when they are most
concentrated.'? Furthermore, extracts containing 50%
glycerin, which greatly increases the stability of ex-
tracts,'? can be employed for prick testing. while even
6% glycerin will cause a high incidence of false positive
reactions on intradermal testing.'* The prick test is felt
to correlate better with clinical disease, as will be dis-
cussed in a later section. In comparative testing in the
same individuals it has been shown that the same
reactior. is produced with intradermal testing that re-
sults from prick testing with an extract 1000 times as
concentrated.® Furthermore. the intradermal test has
been shown to be less variable. particularly if the rec-
ommendations of the American College of Allergists
committee on standardization are followed and a Ham-
ilton 0.1 ml syringe and 30 gauge needle are em-
ployed."* Whenever skin testing is done it should in-
clude a negative control employing the diluent for the
extract and a positive control. usually histamine. How-
ever, non-immunologic releasers of mast cell mediators
such as 48/80 or opiates'* can also be employed. The
positive control serves to detect suppression by medi-
cation. It will also detect the rare individual whose skin
gives little reaction to histamine.'*

The Scandinavian Society of Allergology has offi-
cially recommended not only that histamine skin test-
ing be performed but that the skin tests be interpreted
in relation to the size of the reaction to 0.1 mg/ml
histamine hydrochloride for intradermal testing and 10
times that concentration for prick testing.'®'” A reac-
tion equal to that produced by the histamine is to be
graded three plus, one twice that diameter as four plus
and one half that diameter a two plus. The utility of
this approach has not gone unchallenged. Voorhorst
feels that atopic patients do not vary greatly in reaction

412

to histamine, and further points out that the reaction
to histamine peaks at 8-10 minutes while that to aller-
gen peaks at 12-17 minutes.'* Aas, on the other hand,
defends the practice as helpful in detecting variations
in leshnicians‘ performance, particularly in the prick
test.!

Attention has recently been directed towards the
most accurate method of measuring the cutaneous re-
sponse to allergen. Sherman stated that even with in-
tradermal tests classifying the reactions greater than
zero to four-plus implied a degree of accuracy which is
not regularly reproducible because of the unavoidable
variation in the volume of antigen and depth of injec-
tion.'® Semiquantitative grading systems of this type
have been widely recommended for clinical use.’™"
With the use of skin testing for such purposes as stand-
ardization of allergy extracts more precision has been
necessary. Most often this involves measurement of the
longest diameter and the diameter perpendicular to it.
Either the wheal'® or the wheal and flare'* may be
measured. Outlining the reaction and measuring its
area by planimetry is even more accurate,” but com-
parison of simple measurements of diameters with com-
puter measured area has shown good correlations. The
best correlation is with the product of the two diame-
ters. Progressively less precise but still good.are the
average of the two diameters and the measurement of
the longest diameter.?'

Two final technical points bear mention. The first is
the needle employed for prick testing. Aas has found
that a wide range of needles and lancets may be used
without effect on the size of the reaction obtained.'”
Some workers employ a separate needle for each
prick,?* while others suggest wiping with an alcohol
sponge.'® We have found vigorous wiping with a wet
sponge adequate and considerably faster than changing
needles. but did note a significant increase in false
positive reactions when a dry sponge was employed. It
has been suggested for some time that it was not nec-
essary to leave the drops of extract on the skin until the
prick test was read.?***?* Recently a controlled study
has been conducted which has confirmed that blotting
of the drops of extract immediately after pricking does
not influence the size of the resulting reaction.®® This
information is particularly valuable for testing young
children since it allows the young child to be up and
about while the prick tests are developing.

The variability of the prick test has been reported to
be approximately twice that of a meticulously per-
formed intradermal test. one employing a 0.1 mg Ham-
ilton syringe and a 30 gauge needle.'* There are, how-
ever, factors which can contribute to increased varia-
bility in intradermal tests. These include the following.
(1) With syringes ordinarily employed the volume is
too small 1o measure accurately, and there is a linear
relationship between the size of the initia! bleb and the
final area of the wheal.* (2) Variation in the depth of
injection can affect the resulting wheal.'® (3) Leakage
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/ﬁ along the needle tract is unavoidable and becomes

greater if volumes of 0.04 ml or more are employed.*
The variability in replicate intradermal tests is less for
wheals greater than 10 mm in diameter, as opposed to
those 5-10 mm.?” However, large irregular wheals can
lead to inaccurate measurements. s

- If quantitative measurement of skin testing is desired,
wheals should be in the range of 4 mm to 12-15 mm.
Over that range the log of the longest wheal diameter
and the log of the dose have a linear relationship.”*
With further increases in the dose there is an apparent
plateau in the size of the wheal*'*% which may reflect
the fact that the dose response curve is in reality “S
shaped” and only a limited portion is effectively a
straight line.**3* Greater accuracy with either prick or
intradermal testing is attained by employing three ten-
fold dilutions giving wheals within the linear dose re-
sponse range.'

The greater reproducibility of the intradermal test is
due to the more constant amount of extract introduced
into the skin. Recently two devices have been intro-
duced in an attempt to better standardize the perform-
ance of epicutaneous skin tests: the Morrow Brown
needle and the “Multitest”. The Morrow Brown needle
is a plastic cylinder with a | mm tapered point. It is
used to puncture through the drop of extract, and the
resulting penetration of the skin should depend little
on the technician.®® Aas found the Morrow Brown
needle produced quite reproducible wheals, but not
superior to the standard prick test,'” while Voorhorst
found a Morrow Brown needle with a 2 mm point gave
reproducibility compared to intradermal testing, yet
was simpler and less painful.* For comparable sensitiv-
ity, however, in his hand the Morrow Brown needle
required extracts 10,000 times more concentrated than
did the intradermal. He felt that obtaining extracts of
that concentation could present a problem with some
allergens. The second device, the “Multitest,” has eight
clusters of plastic prongs on a rigid handle. It was
originally designed for application of antigens in testing
for delayed hypersensitivity, but has also been utilized
for testing immediate hypersensitivity,”® where it has
been reported to have approximately the same sensitiv-
ity using 1:10 and 1:20 w/v extracts as intradermal
testing with 1:1000 or 1:1500 w/v. Several investigators
have compared the multitest to other methods of skin
testing.'™*5* Aas found the “Multitest” gave more than
twice the variability of either the standard prick test or
the Morrow Brown needle unless only a single “Multi-
test” was used in the center of the forearm, in which
case it gave reproducibility comparable to the other two
methods."”

Variables Affecting the Size of the Cutaneous Reaction
Area of the Body

Reactivity to both ailergen and histamine varies over
different parts of the body.*”*® The mid and upper back
are more reactive than the lower back, where the area
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of the reaction is one third less.”> The back as a whole
is more reactive than the forearm. The area of a wheal
on the forearm averages only 53% of that produced by
the same concentration of allergen on the back.”® The
antecubital fossa is the most reactive portion of the
arm, while the wrist is the least.®*”” The ulnar side of
the arm is more reactive than the radial.** The effect of
testing near the wrist or on the radial side of the forearm
is approximately equal to a 50% reduction in the con-
centration of the extract.*®

Time of Day

Lee and co-workers demonstrated that the maximum
skin test response to both histamine and allergen oc-
curred between 1900 and 2300. and the smallest at
0700. The difference in average area of both wheal and
flare between the smallest and largest reaction was two-
and-a-half fold.*®

Age

Carey and Gay performed P-K testing on two-week-
old infants.*! Compared to the results with the same
serum in adults the wheals were usually smaller and
pseudopods were not seen. They also reported:that the
reaction to histamine was smaller in the infants. In a
large community survey the highest incidence of sub-
jects with positive skin reactions was in the third decade,
With a rapid decline in incidence after age 50.° This
confirmed an earlier report that the incidence of posi-
tive skin tests to food and the reactivity to histamine
declined gradually until age 60, and more rapidly there-
after.*? The decline in skin test reactivity with aging
probably reflects more than decline in histamine reac-
tivity, since both total and specific serum IgE levels
havg also been reported to decrease in older individu-
als.

Suppression by Medication

Significant suppression of skin tests has been ob-
served for several days following discontinuation of
conventional doses of antihistamines.* The mean sup-
pression following diphenhydramine was 1.9 days, fol-
lowing chlorpheniramine 2.5 days. and following hy-
droxyzine 4.3 days. Mean and maximum suppression
with chlorpheniramine was 34% and six days, while for
hydroxyzine it was 63% and eight days. The overnight
or 24 hour period without antihistamines sometimes
employed prior to skin testing may not be adequate for
reliable testing. If the histamine control is normal,
however, it suggests that accurate testing can be per-
formed, since the reactjons to histamine and allergen
were found to be equally suppressed by hydroxyzine.*®
The bronchodilators employed for the treatment of
asthma, including epinephrine,* theophylline?*#¢-#74
and oral beta-2 specific adrenergic agonists****® have
been shown not to suppress the skin reaction to either
allergen or histamine. Corticosteroids also, in doses
equivalent to 30 mg of prednisone per day for a week,
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do not suppress the reaction to allergen, histamine or
48/80.%

Reliability of Skin Test
Incidence of Positive Skin Tests in Non-Allergic Individ-
uals

Lindblad and Farr performed intradermal testing on
100 subjects with no personal history of allergy or
respiratory disease. When pollen extracts of 1000 PNU/
ml were injected. 2-8% had reactions of 5 mm or more
and with a house dust extract of 100 PNU/ml 5% had
positive reactions.'> These were not “false positives”
due to an irritant effect, since three of eight due to
pollen and four of five due to house dust could be
passively transferred to other subjects. A very similar
incidence of reactivity was found in 100 non-allergic
children who underwent intradermal testing with
1:1000 w/v extracts. Again two of 11 positive reactions
could be passively transferred.*® Even positive epicuta-
neous tests have been reported in non-allergic individ-
uals. Curran and Goldman recorded positive scratch
tests in 82% who gave a personal history of allergic
rhinitis or asthma, in 33% of those without a personal
history but with a family history of these conditions,
and in 5% of those who denied both a personal and a
famils,\\' history suggestive of allergic respiratory dis-
ease.’

“True” False Positive Skin Tests

As noted above. what are sometimes referred to as
“false positive™ or “irritant” reactions probably repre-
sented low and usually clinically insignificant levels of
specific IgE. The most frequent cause for a “true” false
positive skin test is probably a non-specific enhance-
ment through the axon reflex from a nearby strong
reaction.'** For this reason it is recommended that
skin tests be placed at least 5 cm apart'® and that the
positive histamine control be placed at some distance
from the allergen tests.*?

False Negative Skin Tests

Due 1o Extracts of Poor Initial Potency or Lack of
Stahility. One variable in all testing for immediate
hypersensitivity, whether it is by skin test or by in vitro
methods. is the quality of the allergy extract. Several
studies have shown wide variation in the potency of
commercial pollen extracts**** and even poorer quality
of some mold extracts.*® At the moment there is no
available remedy for this problem, and one can only
continuously monitor test results in a large number of
patients 1o assess the quality of the extracts in use. A
further problem is deterioration in the potency of the
extracts with storage. Concentrated extracts are stable
for some time under refrigeration, but diluted extracts
may lose potency rapidly.'? Until better guidelines.are
available. replacement of dilute extracts at weekly'® or
at least monthly intervals would appear prudent. The
addition of 0.03% human serum albumen has definitely
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improved extract stability.* Fifty per cent glycerin pro-
vides even greater stability.'? However, it can only be
used for epicutaneous testing due to its irritant proper-
ties.

Localized Allergy

This concept was introduced by Alexander in 1927
to explain patients who appeared to have clinical allergy
but in whom no skin reaction could be elicited with the
suspected allergen.®” Pepys also has supported the con-
cept that a negative skin test cannot be taken as absolute
evidence of lack of sensitivity, especially in children in
whom skin sensitivity may appear only one to two years
after the onset of typical pollinosis.*® Some immuno-
logic support for the concept was provided by the
studies of Huggins and Brostoff on a group of patients
with positive history and nasal challenge to house dust
mite but with negative prick skin tests and in 12 of 14
negative serum RAST as well.* Examination of the
nasal secretions was positive for the presence of specific
IgE for house dust mite as were the nasal secretions of
a group of patients with positive skin tests, while the
secretions of a group of negative controls were not. It
is not clear how often this explains the paradox of the
seasonal history in a patient with negative skin tests.*®

Correlation Between Skin Tests and In-Vitro Measure-
ment of Specific IgE

There is a good correlation between a strongly posi-
tive prick test and a positive RAST,**¢' and also be-
tween a negative prick test and a negative RAST.?
Prick tests with wheals less than 4-5 mm in diameter
are less frequently associated with a positive RAST 242
and intradermal tests with 1:1000 w/v extracts are only
exceptionally associated with a positive RAST. 326364

/Corre/alion Between Skin Tests and Bronchial Chal-
lenge

Studies by several groups of investigators have dem-
onstrated that the sensitivity of the bronchi to challenge
with allergen is a function of the degree of allergic
sensitivity to that allergen, which can be determined by
skin testing. and the degree of non-specific bronchial
hyper-reactivity. which can be measured by bronchial
challenge with histamine or methacholine.®***¢” It has
been questioned whether bronchial challenge should be
accorded a special place over the skin test in the diag-
nosis of allergic asthma.*®

Diagnostic Value of Skin Testing

In patients with suspected allergic rhinitis due to
ragweed, preseasonal measurement of sensitivity by
RAST, leukocyte histamine release and titrated intra-
dermal skin tests were equally predictive of symptoms
during the pollen season.®® With the titrated intrader-
mal skin tests consistent correlation of symptoms with
ragweed pollen counts was observed in the group who
reacted at a threshold of 1 PNU/ml or less.®® This is
consistent with the opinion that only those extracts
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CAMP Allergy Skin Test Manual

2. Schedule and Purpose

Skin testing will be performed at enrollment (Visit S3) and 4 years after enrollment (Visit
F48)., The information obtained from skin testing will be used in conjunction with the child’s
allergy history data (collected at enrollment on form AH) and the data collected on the patient’s
vironment (form ES) to determine the probable role of allergy in the child’s asthma. T

Allergen extracts

Each child will be tested to a core battery of allergens. The core allergens are: \-)

Dermatophagoides pteronyssinus
Dermatophagoides farinae

Cat

Dog

American cockroach

German cockroach

Penicillium mix

Aspergillus mix

Timothy grass

Short ragweed

e e 000000 00

These core extracts will be provided by the Drug Distribution Center.

In addition, each site should add a battery of locally important allergens. It is suggested that
these include 3-8 trees, any additional weeds which are locally relevant, Bermuda grass, and the
molds Alternaria and Cladasporium.

The D. pteronyssinus, D. farinae, dog, American cockroach, German cockroach, Penicillium,
and Aspergillus extracts are provided in 50% glycerin and should be used in the form in which
they arrive for percutaneous testing. The cat, timothy grass, and short ragweed extracts are
supplied in lyophilized form. These extracts should be reconstituted, either 1 ml or 5 mi as
appropriate, employing 50% glycerin as a reconstituting fluid. Once reconstituted, these extracts

— are ready for use in percutaneous testing.

O :

Skin Test Manual/SkinTest.097\Manall.5
10:34am (Tue) 2 Dec 97/kic allergy
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r}eacting on prick testing are likely to be the cause of

‘__./clinical symptoms.*>*> However, it must be remem-

bered that all extracts are not of the same high quality
as ragweed.”® Furthermore, the skin test and in vitro
tests are merely assays for the presence of specific

. - _antibody, whose clinical significance always rests on

history and environmental exposure.”” A commonly
cited example of positive skin tests which are frequently
clinically irrevelant are those elicited in testing with
food extracts. Recent studies have shown, by direct
challenge. that prick test wheals 3 mm or greater in
diameter are often indicative of clinical sensitivity to
some foods. particularly milk, eggs. peanuts and soy-
bean.>”' Yet many allergic individuals have similar
reactions and tolerate the foods without difficulty.®*
Hill studied 100 children with asthma. Only 20% of
the foods positive on skin testing could be suspected of
causing increased asthma, 8% caused other symptoms,
and 72% could be ingested with impunity.”

Predictive Value of Allergy Skin Tests

Hagy and Settipane have reported a long term study
of a group of college students with no history of allergic
disease who had been scratch tested to a variety of
common allergens at the beginning of their freshman
vear. At the end of three years 1.7% of those who had
been skin test negative and 18.2% of those who had
had positive skin tests had developed allergic rhinitis.”

fter four additional years of follow-up the incidence
‘of rhinitis in the originally skin test negative students
had risen to 7.7%. but in the skin test positive group to
329.7 Furthermore, the skin test positive group had
developed a higher incidence of asthma. 6% versus
1.3%.

Changes in Skin Test Reactivity with Allergy Immuno-
therapy

Beginning with Noon's original description of allergy
immunotherapy,” it has been reported that there oc-
curs a prompt decline in both skin and conjunctival
reactions to allergen during the early months of im-
munotherapy.””” This has been examined in recent
studies employing the titrated prick test.** It was dem-
onstrated that this early decline in skin test reactivity
did not reflect a fall in specific IgE, but did mirror a
rise in specific IgG antibody. It appears that the mech-
anism of this early decline in skin reactivity is different
from the decline which occurs progressively with long
term immunotherapy,” which appears to parallel a fall
in specific IgE levels.””

Conclusions

Allergy skin testing is not without its drawbacks,
including need to discontinue antihistamines. some
physical discomfort, and the remote possibility of a
_ severe reaction.'®'! On the other hand, if properly
\performed skin tests are safe, sensitive and economical,
)and rapidly provide the information upon which to
make a clinical judgment.

VOLUME 51. OCTOBER, 1983

References
. Taylor G and Walker J: Charles Harrison Blackley (1820-1900).

Clin Allerg 3: 103, 1973.

. Dantzler BS. Tipton WR. Nelson HS and O'Barr TP: Tissue

threshold change during the first months of immunotherapy.
Ann Allerg 45: 213, 1980.

. Tipton WR and Nelson HS: Experience with daily immunother-

apy in 59 adult allergic patients. J Allerg & Clin Immunol 69:
194, 1982.

. Squire JR: The relationship between horse dandruff and horse

serum antigen in asthma. Clin Science 9: 127, 1950.

. Indrajana T. Spieksma F Th M and Voorhorst R: Comparative

study of the intracutaneous, scratch and prick tests in allergy.
Ann Allerg 29: 639, 1971.

. Krouse HA and Klaustermeyer WB: Immediate hypersensitivity

skin testing: a comparison of scratch. prick and intradermal
techniques. Immunol Allerg Pract 2: 13. 1980.

. James JM and Simons FER: Allergy skin testing. Can Med Assoc

1120: 330, 1979.

. Imber WE: Allergic skin testing. J Allerg & Clin Immunol 60:

47,1977,

. Barbee RA. Lebowitz MD, Thompson HC and Burrows B

Immediate skin test reactivity in a general population sample.
Ann Int Med 84: 129, 1976.

. Vaughan WT and Black JH: Practice of Allergy. Second Edition

St. Louis: CV Mosby, 1948, pages 169-190. .

. Harris MC and Shure N: Sudden death due (o allergy tests. J

Allerg 21: 208, 1950.

. Nelson HS: Effect of preservatives and conditions of storage on

the potency of allergy extracts. J Allerg & Clin Immunol 67: 64.

1981,
. Lindblad JH and Farr RS: The incidence of positive intradermal

reactions and the demonstration of skin sensitizing antibody to
extracts of ragweed and dust in humans without history of rhinitis
or asthma. J Allerg 32: 392. 1961.

. Voorhorst R and van Krieken H: Atopic skin test re-evaluated.

11, Variability in results of skin testing done in octuplicate. Ann
Allerg 31: 195, 1973.

. Voorhorst R: Perfection of skin testing technique. Allerg 35: 247,

1980.

. Standardization of diagnostic work in allergy. Acta Allergol 29:

239, 1974.

. aas K: Some variables in skin prick testing. Allerg 35: 250, 1980.
" Sherman WB: Hypersensitivity: mechanisms and management.

Philadelphia: WB Saunders Co. 1968, page 144.

. Vanselow NA: Skin testing and other diagnostic procedures. In

A Manual of Clinical Allergy, Second Edition, Sheldon JM. Lovell
RG and Mathews KP (Eds.). Philadelphia: WB Saunders Com-
pany. 1967, page 55.

. Sussman GL. Harvey RP and Shocket AL: Evaluation of skin

test response using two techniques of measurement. Ann Allerg
48:75, 1982,

. Ownby DR: Computerized measurement of allergen-induced

skin reactions. J Allerg & Clin Immunol 69: 536, 1982.

. Hendrick DJ, Davies RJ, D'Souza MF and Pepys J: An analysis

of skin prick test reactions in 656 asthmatic patients. Thorax 30:
2, 1975,

. Belin LGA and Norman PS: Diagnostic tests in the skin and

serum of workers sensitized to bacillus subtilis enzymes. Clin
Allerg 7: 55, 1977.

. Norman PS: /n vivo methods of study of allergy: skin and mucosal

tests. techniques and interpretation. In Allergy Principals and
Practice, Middleton E Jr, Reed CE and Ellis EG. St. Louis: CV/
Mosby. 1978, page 256.

. Ownby DR and Anderson JA: An improved prick skin test

procedure for young children. J Allerg & Clin Immunol 69: 533,
1982

. Rappaport BZ and Becke EL: Quantitative studies in skin testing.

1V. The volume-response relationship. J Allerg 20: 358, 1949.

. Gottlieb PM, Stupniker S and Askovitz SI: The reproducibility

415





image40.jpeg
28.

29.

30.

=3

31

3.

34

35.

36.

37.
38.
39.
40.

a1

43.

44,

45.

46.

47

48.

49,

416

DIAGNOSTIC SKIN TESTING — NELSON

of intradermal skin tests: a controlled study. Ann Allerg 18: 949,
1960.

Brown HM, Su S and Thantrey N: Prick testing for allergens
standardized by using a precision needie. Clin Allerg 1195,
1981.

Swain HH and Becker EL: Quantitative studies in skin testing.
V. The whealing reactions of histamine and ragweed pollen
extract. J Allerg 23: 441, 1952.

Becker EL and Rappaport BZ: Quantitative studies in skin
testing. 1. The form of the dose-response curve utilizing 2 quan-
titative response. J Allerg 19: 317, 1948.

Dorfman RI and Efron BG: Studies with antigens: 1. The skin
reaction curve obtained with serial dilutions of extracts. J Allerg
9: 464, 1978.

. Brown WG, Halonen MJ. Kaltenborn WT and Barbee RA: The

relationship of respiratory allergy. skin test reactivity. and serum
1gE in a community population sample. J Allerg & Clin Immunol
63: 328, 1979.

Voorhorst R and van Krieken H: Atopic skin test re-evaluated.
111. The wheal:flare ratio. the log-dose response curve and the
bio-assay of allergen extracts. Ann Allerg 34: 77. 1975,

Nierop G, Voorhorst R and Temmerman-van de Vijver RL:
Atopic skin test re-evaluated. X. Comparison of a perfected
technique of intracutaneous skin testing and the prick test per-
formed with a modified Morrow Brown needle. Ann Allerg 46:
105. 1981.

Murphree JT and Kniker WT: Correlation of immediate skin
1est responses 1o antigens introduced by Multi-test and intracu-
taneous routes. Ann Allerg 41: 279. 1979,

Menardo JL. Bousquet J and Michel FB: Comparison of three
prick test methods with the intradermal test and with the RAST
in the diagnosis of mitc allergy. Ann Allerg 48: 235. 1982.
Bowman KL: Pertinent factors influencing comparative skin tests
on the arm. J Allerg 7: 39. 1935,

Alexander HL and McConnell: The variability of skin reactions
in allergy. 2: 23, 1930.

Gallant SP and Maibach H: Reproducibility of allergy epicuta-
neous test techniques. J Allerg & Clin Immunol 51: 245, 1973.
Lee RE, Smolensky MH, Leach CS and McGovern JP: Circadian
rhythms in the cutaneous reactivity 1o histaminc and selected
antigens. including phase relationship to unnany cortisol excre-
tion. Ann Allerg 38: 231, 1977.

Carey TN and Gay LN: Skin reactions in infants: susceptibility
of the skin of the newborn to passive atopic sensitization: com-
parison with reaction 1o histamine. J Allerg 5: 488. 1934,

 Tuft L. Heck VM and Gregory DC: Studies in sensitization as

applied 1o skin test reactions. 11l Influence of age upon skin
reactivity. J Allerg 26: 359, 1955.

Hanneusc Y. Delespesse G. Hudson D. De Halleux F and Mac-
ques JM: Influence of aging on IgE-mediated reactions in allergic
patients. Clin Allerg 8: 165, 1978.

Cook TJ. MacQueen DM. Wittig HJ. Thornby ML Lantos RL
and Virtue CM: Degree and duration of skin test suppression
and side effects with antihistamines. J Allerg & Clin Immunol
51:71.1973.

Galant SP. Bullock J. Wong D and Maibach HI: The inhibitory
effect of antiallergy drugs on allergen and histamine induced
wheal and flare response. J Allerg & Clin Immunol S1: 11 1973.
Spector SL: Effect of a sclective beta-2 adrencrgic agonist and
theophylline on skin test reactivity and cardiovascular parame-
ters. J Allerg & Clin Immunol 64: 23, 1979.

Chipps BE. Sobatka AK. Sanders JP. Teets KC. Norman PS and
Lichtenstein LM: Effect of theophylline and terbutaline on im-
mediate skin tests. J Allerg & Clin Immunol 65: 61. 1980.
Abramowitz PW. Perez MM. Johnson CE and McLean JA: Effect
of theophyliine, terbutaline. and their combination on the im-
mediate hypersensitivity skin test reaction. J Allerg & Clin Im-
munol 66: 123. 1980.

Slott RI and Zweiman B: A controlied study of the effect of
corticosteroids on immediate skin test reactivity. J Allerg & Clin
Immunol $4: 229. 1974,

50. Joane J. Crawford LV, Triplett F and Brasher GW: Intradermal

63,

64,

65,

66,

Z

0.

. Braant DH and Burns WM: Bronchial histamine reacti

tests in non-atopic children. Ann Allerg 26: 443, 1968.

. Curran WS and Goldman G: The incidence of immediately
reacting allergy skin test in a “normal™ adult population. Ann
Int Med 55: 777, 1961.

. Tipton WR: Influence of histamine controls on skin tests with

‘menoptera venom. Ann Allerg 44: 204, 1980.

hy
. Gleich GJ. Larson JB, Jones RT and Baer H: Measurement of

the potency of allergy extracts by their inhibilory capacities in
the radioaliergosorbent test, J Allerg & Clin Immunol 53: 158
1974,

. Bacr H. Maloney CJ. Norman PS and Marsh DG: The potency

and group 1 antigen content of six commercially preparcd grass
pollen exiracts. J Allerg & Clin Immunol 54: 157. 1974,

. Yuninger JW. Jones RT and Gleich GJ: Studies on alternaria

antigens: 11. Measurement of the relative potency of commercial
alternaria extracts by the direct RAST and by RAST inhibition.
J Allerg & Clin Immunol 58: 405, 1976.

. Norman PS and Marsh DG: Human serum albumin and Tween

80 as stabilizers of allergen solutions. J Allerg & Clin Immunol
62: 314, 1978.

57. Aleaander HL: Localized allergy. Med Clin No Am 11: 399,

1927,

. Pepys J: Skin tests in diagnosis. In Clinical Aspects of Immunol-

Third Edition. Gell PGH. Coombs RRA and Lachmann Pl
. London: Blackwell Scientific Publications. 1975. page 55.

. Huggins KG and Brostoff J: Local production of specific 1gE

antibodies in allergic rhinitis patients with negative skin tests.
Lancet ii: 148, 1975.

. McDonnell J. Doner HC. Martin B and Nelson HS: Evaluation

of specific IgE in nasal secretions of patients with seasonal rhinitis
and negative skin tests. (abstract) J Allerg & Clin Immunol 63:
202.1979.

. Berg TLO and Johansson SGO: Allergy diagnosis with the ra-

dioallergosorbent test: a comparison with the results of skin and
provocation tests in an unselected group of children. J Allerg &
Clin Immunol 54: 209, 1974.

Lessof MH. Buisseret PD. Merrett J. Merrett TG and Wraith
DG: Assessing the value of skin prick tests. Clin Allerg 10: 115.
1980.

Reddy PM. Nagaya H. Pascual HC. Lee SK. Gupta S. Lauridsen
1 and Jerome DC: Reappraisal of the intracutaneous tests in the
Giagnosis of reaginic allergy. ) Allerg & Clin Immunol 61: 36.
1978.

Stenius B. Wide L. Seymour WM. Holford-Strevens V and Pepys
J. Clinical significance of specific IgE against Dermatophagoides
Spp. and grass pollen 1o skin and nasal tests and history. Clin
Allerg 13 37. 1971,

Killian D. Cockeroft DW. Hargreave FE and Dolovich J: Factors
in allergen-induced asthma: relevance of the intensity of the
airways allergic reaction and non-specific bronchial reactivity.
Chin Allerg 6: 219, 1976.

Cocheroft DW. Ruffin RE. Frith PA. Cartier A, Juniper EF.
Dolovich J and Hargreave FE: Determinants of allergen-induced
asthma: dose of allergen. circulating IgE antibody concentration.
and bronchial responsiveness 1o inhaled histamine. Am Rev Resp
Dis 120: 1053, 1979.

relationship 1o the reactivity of the bronchi 1o allergens. Clin
Allerg 6: 523, 1976,

. Bruce CA. Rosenthal RR. Lichiensiein LM and Norman PS:

Diagnostc tests in ragweed-allergic asthma: a comparison of
direct skin tests. leukocyte histamine release. and quantitative
bronchial challenge. J Allerg & Clin Immunol 53: 230. 1974.
. Norman PS. Lichetenstein LM and Ishizaka K: Diagnostic tests
in ragweed hay fever: comparison of direct skin tests. IgE anti-
body measurements. and basophil histaminc release. J Allerg &
Clin Immunol 52: 210. 1973.
Mansficld LL and Nelson HS: Allergens in commercial house
Gust. Ann Allerg 48: 205, 1982,
Boch SA. Lee W-Y. Remigion L. Holst A and May CD: Appraisal

ANNALS OF ALLERGY





image41.jpeg
DIAGNOSTIC SKIN TESTING — NELSON

of skin tests with food extracts for diagnosis of food hypersensi-
tivity. Clin Allerg 8: 559, 1978.
. Hill LW: Food sensitivity in 100 asthmatic children. N Eng J

Med 238: 657. 1948.

73. Hagy GW and Settipane GA: Prognosis of positive allergy skin
tests in an usymptomatic population. A three year follow-up of
college students. J Allerg 48: 200, 1971.

. 74. Hagy GW and Settipane GA: Risk factors for developing asthma
and allergic rhinitis. A 7 year follow-up study of college students.
J Allerg & Clin Immunol 58: 330. 1976.

75. Noon L: Prophylactic innoculation against hay fever. Lancet 1:
15721911,

76. Sherman WB: Changes in serological reactions and tissue sensi-
uvity 1n hay fever patients during the early months of treatment.
J Immunol 40: 289. 1941,

77. Loveless MH: Humoral antibody and tissue tolerance induced in
pollen sensitive individuals by specific therapy. S Med J 33: 869.
1940.

78. Sprecace G, Pomper SG. Sherman WB. Lemlich A and Ziffer H:
The effect of antigen injections on skin reactivity to antigens. J
Allerg 38: 9. 1966.

79. Connell JT and Sherman WB: Changes in skin-sensitizing anti-
body titer after infections of aqueous pollen extract. J Allerg 43:
22,1969,

Reguets for reprints should be addressed to:
Harold S Nelson. M.D.. COL. MC

Chiel. Allergy-Immunology Service
Fuzsimons Army Medical Center

Aurora, Colorado 80045

CME examination
)nnﬁcmion No. 003-010
“Instructions for Category I CME Credit™ on page
418.
Questions 1-13. Nelson, Harold S: Ann Allerg 51: 411,
1983.

C'\IE Test Questions
Advantages of the prick with 1:10 w/v over the
intradermal allergy skin test with 1:1000 w/v in-
clude which of the following?
Safety
. Simplicity
Reproducibility
. Sensitivity
e. Correlation with clincal disease
2. Rank the following methods of reading allergy skin
tests in their order of accuracy.
a. Planimetry
b. 0-4 plus
c. Product of perpendicular diameters
d. Longest diameter
e. Sum of perpendicular diameters
3. Rank the following areas of the body in order of
greatest reaction to histamine or allergen.
a. Lower back
b. Forearm
c. Wrist
d. Antecubital fossa
e. Upper back
4. The largest skin test reactions to histamine and

anrgow
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10.

allergen are found at which of the following times?
0700

sanoe
—_ o
DR
888

1700
Whnch of the following in normal therapeutic doses
suppresses allergy skin tests?
a. Theophylline
b. Terbutaline
c. Hydroxyzine
d. Methyprednisolone
e. Diphenhydramine
The incidence of positive skin tests to 1:1000 w/v
allergy extracts in a population without personal
or family history of allergic respiratory disease has
been reported to be:
a. 0-2%
b. 2-8%
c 5-15%
d. 20-25%
e. negligible
Which of the following is a commonly agreed upon
minimum distance between skin tests?
a. I'rcm
b. 3cm
¢ Scm
d. 8cm
e. immaterial
Studies at Johns Hopkins University found that
there was a consistent correlation between symp-
toms during the ragweed season and pollen counts
in patients who had intradermal skin test threshold
at which of the following concentrations of ragweed
extract?
a. 0.01 NPU/mli
b. 0.1 NPU/ml
c. .LONPU/ml
d. 25 microgram antigen E/ml
e. 1:1000 w/v
The likelihood of an 18-year-old with a negative
history of allergic disease but a positive epicuta-
neous test to ragweed developing allergic rhinitis in
August within the next three years is approximately
which of the following?
a. 2.2%
b. 6%
c 13%
d. 18%
e. 27%
The relative sensitivity of a prick and intradermal
skin test performed with the same strength allergy
extract is:
a. 15
b. 1:25
c. 1:100
d. 1:1000
e. 1:10,000
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11. Important variables in the wheal size 20 minutes
following intradermal injection of allergy extract
include which of the following?

a. Speed of injection

b. Depth of injection

¢. Size of initial bleb

d. Length of needle

e. Concentration of extract

12. Possible explanations for negative skin tests in a
patient with a history highly suggestive of an al-
lergic etiology include which of the following?

a. Poor quality of allergy extract

b. “Localized allergy™

c. Suppression by a nearby positive skin test

d. Failure to test with the correct allergen

c. Erroneous diagnosis

13. Early responses to allergy immunotherapy include:

a. Rise in specific 1gE

b. Rise in specific 1gG

¢. Decreased skin sensitivity to the allergen in-
jected

d. Decreased conjunctival sensitivity to the aller-
gen injected

e. Decreased skin reactivity to histamine

Answers 1o the September examination are on page 435.

Instructions for Category I CME Credit

Certification. As an organization accredited for contin-
uing medical education, the American College of Aller-
gists certifies that when the CME material is used as
directed it meets the criteria for two hours’ credit in
Category 1 of the American College of Allergists CME
Award and the Physician's Recognition Award of the
American Medical Association.

Instructions. Category I credit can be earned by read-
ing the text material, taking the CME examination and
recording the answers on the perforated answer sheet
entitled, “Continuing Medical Education.” which can be
found after the examination.

Please record your ACA identification number and
the quiz identification number in the spaces and scanning
targets provided on the answer sheet. Your ACA iden-
tification number can be found on your ACA member-
ship card and the nonmerbers of the College will be
assigned an ACA identification number and this should

be left blank on the answer sheet. The quiz identification
number can be found at the beginning of the CME
examination.

Use a No. 2 or soft lead pencil for marking the answer
sheet. You may erase but do so completely in order to
prevent computer reading errors. Your ACA identifica-
tion number and quiz identification number will be used
to record your credit hours earned on the CME transcript
system. No records of individual performance will be
maintained.

Tear out the perforated answer sheet and print your
name and address in the spaces provided. Return it
within one month after the Annals is received to the
American College of Allergists, 800 E. Northwest High-
way, Suite 101, Mt. Prospect, Illinois 60056. Answers
will be published in the next issue of the Annals of

Allergy.

Work

“Though a little one, the master-word looms large in meaning. It is the
open sesame 1o every portal, the great equalizer in the world, the true
philosopher’s stone. which transmutes all the base rneal cf humanity into
gold . .. And the master-word is Work.™

s

Sir William Osler
The Master-Word in Medicine
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AAIE examination

("~ Vification No. 003-010

‘__/"Instructions for Category I CME Credit” on page
418,
Questions 1-13, Nelson, Harold S: Ann Allerg 51: 411,
1983,

CME Test Questions

. Advantages of the prick with 1:10 w/v over the
intradermal allergy skin test with 1:1000 w/v in-
clude which of the following?

‘ Safety

Simplicity
c. Reproducibili
d. Sensitivity
Correlation with clincal disease

2. TRank the following methods of reading allergy skin

tests in their order of accuracy.
1 a. Planimetry
& b. 0-4 plus

¢. Product of perpendicular diameters

4 d. Longest diameter
e. Sum of perpendicular diameters

3.7 Rank the following areas of the body in order of
greatest reaction to histamine or allergen.
a. Lower back 2
b. Forearm
c. Wrist 5

d. Antecubital fossa 3
N e. Upper back i
—"The largest skin test reactions to histamine and
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allergen are found at which of the following times?
a. 0700
b. 0200
C? 2100
. 1200
e. 1700

5. Which of the following in normal therapeutic doses
suppresses allergy skin tests?
a. Theophylline
b. Terbutaline

(© Hydroxyzine
d. Methyprednisolone
Diphenhydramine

6 he incidence of positive skin tests to 1:1000 w/v
allergy extracts in a population without personal
or family history of allergic respiratory disease has
been reported to be:

0-2%
&5
C. 5-15%
d. 20-25%
e. negligible

7. Which of the following is a commonly agreed upon
minimum distance between skin tests?
a. I'2cm
b. 3cm

5cm
. 8cm
e. immaterial

8. Studies at Johns Hopkins University found that
there was a consistent correlation between symp-
toms during the ragweed season and pollen counts
in patients who had intradermal skin test threshold
at which of the following concentrations of ragweed
extract?

a. 0.01 NPU/ml
b. 0.1 NPU/ml
1.0 NPU/ml
. 25 microgram antigen E/ml
e. 1:1000 w/v

9. The likelihood of an 18-year-old with a negative
history of allergic disease but a positive epicuta-
neous test to ragweed developing allergic rhinitis in
August within the next three vears is approximately
which of the following?

. 2.2%
b. 6%
c 13%

18%
e 27%

10. The relative sensitivity of a prick and intradermal
skin test performed with the same strength allergy
extract is:

a. I 5

a7
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11. Important variables in the wheal size 20 minutes
following intradermal injection of allergy extract
include which of the following?

a. Speed of injection
Depth of injection
Size of initial bleb

d. Length of needle

Concentration of exiract )
12. “Possible explanations for negative skin tests in a

patient with a_history highly suggestive of an al-
lergic etiology include which of the following?
@ Poor quality of allergy extract

@ “Localized allergy”

C. Suppression by a nearby positive skin test
Failure to test with the correct allergen
Erroneous diagnosis

13. Early responses to allergy immunotherapy include:
@ Rise in specific IgE
Rise in specific 1gG
Decreased skin sensitivity to the allergen in-
jected
Decreased conjunctival sensitivity to the aller-
gen injected
e. Decreased skin reactivity to histamine

Answers 1o the Sepiember examination are on page 435.

Instructions for Category I CME Credit

Certification. As an organization accredited for contin-
uing medical education, the American College of Aller-
gists certifies that when the CME material is used as
directed it meets the criteria for two hours’ credit in
Category 1 of the American College of Allergists CME
Award and the Physician's Recognition Award of the
American Medical Association.

Instructions. Category 1 credit can be earned by read-
ing the text material, taking the CME examination and
recording the answers on the perforated answer sheet
entitled. “Continuing Medical Education.” which can be
found after the examination.

Please record your ACA identification number and
the quiz identification number in the spaces and scanning
targets provided on the answer sheet. Your ACA iden-
tification number can be found on your ACA member-
ship card and the nonmerbers of the College will be
assigned an ACA identification number and this should

be left blank on the answer sheet. The quiz identification
number can be found at the beginning of the CME
examination.

Use a No. 2 or soft lead pencil for marking the answer
sheet. You may erase but do so completely in order to
prevent computer reading errors. Your ACA identifica-
tion number and quiz identification number will be used
to record your credit hours eamed on the CME transcript
system. No records of individual performance will be
maintained.

Tear out the perforated answer sheet and print your
name and address in the spaces provided. Return it
within one month after the Annals is received to the
American College of Allergists, 800 E. Northwest High-
way, Suite 101, Mt. Prospect, Illinois 60056. Answers
will be published in the next issue of the Annals of
Allergy.

RNy

Work

“Though a little one, the master-word looms large in meaning. It is the
open sesame 10 every portal, the great equalizer in the world. the true
philosopher’s stone. which transmutes all the base rnetal cf humanity into
gold ... And the master-word is Work.”

Sir William Osler
The Master-Word in Medicine
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i Answers to CME Examination—Annals of Allergy,
! October, 1983 (Identification no. 003-010). Nelson,
Harold S: Diagnostic Procedures in Allergy. 1. Allergy

Skin Testing, Ann Allerg, 51: 411-417, 1983.

1. ab,e 8.
2. a,cedb 9.
3. ea,db,c 10.
4. ¢ 11.
5. «¢e 12.
6. b 13.
7 ¢
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L
goo
ao
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Instrﬁcﬁons for Category I CME Credit

Certification. As an organization accredited for continuing
medical education, the American College of Allergists certifies
that when the CME material is used as directed it meets the
criteria for two hours’ credit in Category I of the American
College of Allergists CME Award and the Physician’s Recog-
nition Award of the American Medical Association.

Instructions. Category I credit can be earned by reading the
text material, taking the CME examination and recording the
answers on the perforated answer sheet entitled “Continuing
Medical Education,” which can be found after the examina-
tion.

Please record your ACA identification number and the
quiz identification number in the spaces and scanning targets
provided on the answer sheet. Your ACA identification num-
ber can be found on your ACA membership card and the
nonmembers of the College will be assigned an ACA identi-

fication number and this should be left blank on the answer
sheet. The quiz identification number can be found at the
begining of the CME examination.

Use a No. 2 or soft lead pencil for marking the answer
sheet. You may erase but do so completely in order to prevent
computer reading errors. Your ACA identification number
and quiz identification number will be used to record your
credit hours earned on the CME transcript system. No records
of individual performance will be maintained.

Tear out the perforated answer sheet and print your name
and address in the spaces provided. Return it within one
month after the Annals is received to the American College
of Allergists, 800 E. Northwest Highway, Suite 101, Mt.
Prospect, Illinois 60056. Answers will be published in the next
issue of the Annals of Allergy.
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Childhoad Asthma Management Program Continuation Study

“
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Allergy Skin Tester Certification Tes

Purpose: To assess the skin tester’s general knowledge of CAMPCS allergy skin lesijng procedures.
When: When requesting certification for skin testing.
Respondent: Staff member requesting certification.
Instructions: Please print all write-in responses. Check all responses that are correct; there may be more than one
correct response for a question. Send the completed form to the certification coordinator at the CC.

A. Staff member idengification

L. Staff member name (please print):

2. Center:
ASTHMA, Inc. (SEA)
Brigham & Women’s Hospital (BOS)
Hospital for Sick Children (TOR)

Johns Hopkins Asthma & Allergy
Center (BAL)

National Jewish Center for Immunology
& Resp. Med. (DEN)

University of California, San Diego (SD)

University of New Mexico,
Albuquerque (ALB)

‘Washington University (STL)

g@

3. Date completed:

day
B. Certification test
4. Advantages of the prick with 1:10 w /v

over the intradermal allergy skin test with

1:1000 w / v include which of the

following:

a. Safety:

b. Simplicity:

¢ Reproducibility:

d. Sensitivity:

e. Correlation with clinical disease:

O

CAMPCS Form KT
Revision 1 (08 Sep 99)
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5. Rank the following methods of reading
allergy skin tests in their order of
accuracy: LCCLS{"; U Mos =

a. Planimetry (a planimeter is an

instrument for measuring surface areas) (5

b. 0-4 plus
¢. Product of perpendicular diameters
d. Longest diameter

e. Sum of perpendicular diameters

6. Which of the following in normal

therapeutic doses suppresses allergy skin
tests: nove —ne

a. Theophylline Mo
b. Albiterol Ao
¢. Hydroxyzine (Atarax) \‘lo
d. Doxepin \‘“’

‘e

e. Terfenadine (Seldane)

7. Which of the following is a commonly

agreed upon minimum distance between
skin tests:

a. 1.5cm
b. 2.5 cm
< 5cm
d. 8cm

e. Immaterial

Allergy Skin Tester Certification Test
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8. Possible explanation for negative skin 12. Extracts should be maintained at __ °C
tests in a patient with a history highly when not in use:
suggestive of an allergic etiology include
which of the following: a.32°C ()
a. Poor quality of allergy extract [V b. 10°C (D]
b. “Localized allergy" (v~ a4 ( M/
¢. Suppression by a nearby positive skin d.0°C )
test ()

e. Once reconstituted, temperature
d. Failure to test with the correct allergen (v~ doesn’t matter )
e. Suppression by medication Cvr 13. What purpose does a negative control

serve:

9. False positive skin test may be caused by _‘_D 7L
Show _how YA 4

which of the following:
a. Dermatographism ) /JMO ﬁ) (#L VM %

b. “Carryover" ( C. Reviewer’s use

. Poor quality of allergy extract ) 14. Items answered incorrectly:

d. Nonspecific enhancement through the

axon reflex from a nearby strong i
\\) reaction (€% i
. e. The patient has been taking -
antihistamines () specity
. . . 15. Form reviewed by:
10. The primary method of skin testing for
the CAMPCS study is the intradermal
method:
. (Tm) (Fal‘% 16. Date reviewed:
11. For the purpose of this study, skin test day - mon year

will be deemed positive if the wheal is
___or greater and the erythemais ___ or
greater:

a. 2 mm; 5 mm

b. 1 mm; 3 mm

(
(
¢ 5mm; 7 mm (
d. 3 mm; 10 mm » (

(

e. 5 mm; 5 mm

@

CAMPCS Form KT
Revision 1 (08 Sep 99) Allergy Skin Tester Certification Test 20f2
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CAMP Allergy Skin Test Manual

3. Allergen extracts

Dilutions of extracts (generally, | to 100) must be prepared for antigens which will be used
for intradermal testing. Transfer 0.5 ml of the percutaneous test material into a vial containing 4.5
ml of 0.03% human serum albumin (HSA) and saline. This dilution is a 1 to 10 dilution. This
dilution is usually only an intermediate step in preparation. To obtain the 1 to 100 dilution to be
employed for intradermal testing, add 0.5 ml of the 1 to 10 dilution to a second vial containing 4.5
ml of 0.03% HSA and saline. The resultant preparation is the 1 to 100 dilution which is to be
employed for intradermal skin testing. However, house dust mite (D. pteronyssinus and D.
farinae) extract may optionally be tested intradermally at 1 to 10 dilution of the percutaneous test
strength.

All skin test extracts should be maintained at 4°C when not in use. All percutaneous test
extracts must be replaced every 12 months. Extracts for intradermal testing must be replaced
every 3 months, with the exception of house dust mite (D. pteronyssinus and D. farinae) which
must be replaced monthly.

4. Controls

Negative controls will consist of 50% glycerin in sterile water or 50% glycerosaline for
percutaneous testing and 0.03% HSA and saline for intradermal testing. If 1 to 10 dilution mite
(D. pteronyssinus and D. farinae) extract is tested intradermally, an additional negative control of
5% glycerin will be required.

The positive percutaneous control will be 5 mg/ml histamine base which is provided by the
Drug Distribution Center. A positive intradermal control is only necessary if the percutaneous
histamine test was negative or was not performed. For an intradermal positive control, a 0.01
mg/ml histamine base in 0.5% glycerin should be used. This is prepared by serially diluting the
50% glycerin first to | to 10 and then to | to 100, using the same process employed to dilute the
allergy extracts to 1 to 100.

5. Skin test confounders

Please note that H2 blockers, such as ranitidine and certain antidepressants, as well as
antihistamines may interfere with skin testing and should be stopped prior to testing for an
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5. Skin test confounders

appropriate length of time. See Appendix 1 for a list of drugs that interfere with skin testing and
the recommended periods of withholding prior to skin testing.

6. Skin test methods

6.1 Percutaneous skin testing

Percutaneous (prick or puncture) is the primary method of skin testing to be performed in
CAMP.

The Wythe bifurcated needle is to be used for percutaneous testing. For the prick method,
one point of the needle should be introduced through the drop of solution at a 45° angle with a
subsequent upward motion. For the puncture technique, both points are pressed through the drop
of solution into the skin at a 90° angle with a slight rocking motion. If the test is performed
correctly, you should penetrate the skin without drawing blood. Both methods will give similar
sized reactions.

The bifurcated needles may be obtained from the Drug Distribution Center. One needle may
be used for all testing in a single individual. It is important to rinse the needle in 70% isopropyl
alcohol and wipe with a water-saturated cotton ball after each prick or puncture to avoid "carry-
over" of extracts. Dispose of the needle in a Sharps container after use.

Percutaneous skin tests directions:

®  Take a medication history to make sure appropriate wash out period has occurred. See
Appendix 1 for a list of medications that may interfere with skin testing.

*  Explain the procedure to the child in an age appropriate manner. Be honest and let the
child know what to expect. Have the child remove his or her shirt and offer a
patient gown (one that opens in the back). The child should lie in the prone
position with head, shoulders, and arms up over a pillow. Make sure that the child
is comfortable as he/she will need to remain in this position during testing.

U
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6.1. Percutaneous skin testing

Cleanse the child’s skin with a cotton ball soaked in 70% isopropyl alcohol. Using a
skin-marking pen and template with holes at least 5 cm apart, make marks on the
child’s back. On the very small child the amount of spacing may need to be
reduced. Overcrowding should be avoided as the degree of accuracy is reduced
with overlapping reactions. Always avoid the spinal area.

Place the positive and negative controls (histamine Smg/ml base and 50% glycerin) on
the lower back (see Figure 1) and perform prick or puncture technique as described
above. Set the timer for 8 minutes and observe for wheal formation. A wheal of 3
mm is required to proceed with testing. This may occur earlier than 8 minutes; if so,
you may proceed with placing the allergens. Remember to record the histamine
wheal size at 8 minutes. If the histamine control is negative, review the medication
history carefully for possible suppressing medications. Reschedule skin testing for a
later date. If the histamine control is repeatedly negative, call Dr. Nelson at
303-398-1562.

If the histamine response is positive, proceed with testing allergens. Place a small drop
of antigen next to each mark on the back. Antigens may be dropped either one row
at a time or all at once, to expedite the process. The antigens should be placed on
the back, as indicated in Figure 1. Prick or puncture each drop, being careful to
rinse and wipe the prongs after each antigen to avoid "carry-over". Set a timer for
15 minutes. Wipe off each antigen separately using a different surface of cotton for
each allergen. While the child is waiting, offer a book or other activity for
distraction.

After 15 minutes all significant responses (wheals with a mean diameter at least 3 mm or
flares with a mean diameter at least 10 mm) are traced with a pen and transferred
with transparent tape to the Skin Test Battery Form (form SB). Use 3M High
Performance box sealing tape (clear) with disposable dispenser (Catalog # MMM
3750 DDCR). Significant responses can be measured from the transparent tape after
it has been transferred to Form SB. Record the mean wheal diameter on Form SB
if it is 3 mm or more and leave the mean flare diameter blank. If the mean wheal
diameter is less than 3 mm and the mean flare diameter is 10 mm or more, leave the
mean wheal diameter blank and record the mean flare diameter. Note that only one
mean value is recorded for each positive test. In each case the mean diameter is
calculated by summing the largest diameter and the diameter at a 90° angle at the
midpoint of the largest diameter and dividing the sum by 2.

When testing is complete and all positive reactions have been transferred to the Skin Test
Battery Form (form SB), wash the child’s back with a warm wet wash cloth to
remove ink. Itching may be relieved by applying topical adrenaline (1:1000) with a
cotton-tipped applicator or sponge to positive reactions.
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6.1. Percutaneous skin testing

*  Dispose of needle in Sharps infectious waste box and clean template with isopropy|
alcohol
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6.1. Percutaneous skin testing
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Figure 1 Placement of controls and allergens on back. Always avoid the
spinal area. Place allergens as indicated.

1= Mite D pter, 2 = Mite D farinae, 3 = Cat. 4 = Dog. 5 = American cockroach, 6 = German cockroach. 7 =

Penicillium. 8 = Aspergillus. 9 = Timothy grass, 10 = Short ragweed. 11 - 18 = Other. 19 = Histamine. 20 =
Saline
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