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To the Editor,
The combination of an allergen with its specific IgE induces local 

mast cell degranulation and urticaria when it occurs at skin level. 
Skin prick tests (SPTs) represent a major tool for diagnosing IgE‐me‐
diated hypersensitivity. The positive SPT reaction occurs within a 
few minutes and manifests by a local and transient reaction combin‐
ing oedema, erythema and pruritus.1

Skin prick tests are simple, quick to perform, low cost and sen‐
sitive. Over the years, many different techniques and instruments 
have been marketed to perform SPT. Currently, there are three 
different registered skin tools for SPT available on the French 
market: Stallergenes Greer Lancet (metal), ALK Lancet (metal) and 
Stallerpoint® (plastic). Additionally, 23 Gauge needles can be used. 
Their performances have been measured and compared to those of 
the aforementioned registered tools.1

When improperly performed, SPT can lead to false‐positive (FP) 
or false‐negative results. Contamination of the instrument by an‐
other allergen extract may induce FP results. Using new puncture 
devices for each test overcomes this problem. In fact, some phy‐
sicians use a single puncture device, wiped between each test, to 
shorten the test procedure time and to limit total cost compared to 
the usage of multiple puncture devices.2 Classically, the principle of 
SPT is “one allergen/device”. Few studies examining the advantages 
and disadvantages of using the same device, wiped between tests, 
have been published.3-5

Our study was conducted in order to establish the prevalence 
of FP when using the same SPT tool wiped between tests, with four 
different devices and two wiping techniques. We further searched 
for the risk factors of eliciting a FP results.

Two groups of patients with allergic rhinitis and/or asthma were 
studied. Patients in the first group were allergic to house dust mites 
(Dermatophagoides pteronyssinus, Der p) and those in the second 

to grass pollens, as demonstrated by a suggestive clinical history 
and positive SPT performed with standardized glycerine/phenol‐
based extract of Dermatophagoides pteronyssinus (Der p 100 IR, 
Stallergenes Greer®) and grass pollen mix (5 grass mix, ie, Dactylis 
glomerata, Anthoxanthum odoratum, Lolium perenne, Poa pratensis 
and Phleum pratense; 100 IR, Stallergenes Greer®). Patients only 
had SPT towards their known allergen (except for positive and neg‐
ative control).

Antihistamines H1 and other drugs that might affect the inter‐
pretation of SPT were stopped at least seven days before the tests. 
An informed consent was obtained before testing.

Skin of forearm was cleaned with cotton wool moistened with 
75% ethanol. SPTs were carried out 2  cm apart, and were 2  cm 
from elbow level and from the wrist. They were performed using 
BD Microlance TM 3 23 G needle (Becton, Dickinson and Company), 
Stallergenes Greer® Lancet, ALK® Lancet and Stallerpoint®. In 
short, the needle technique consisted in crossing the drop, bevel 
up, before making a slight infringement of the skin without caus‐
ing bleeding. The lancet technique consisted in crossing the drop 
with moderate pressure while being perpendicular to the skin. 
Stallerpoint® consisted in applying a vertical pressure, using the 
technique described earlier, followed by a 90° rotation of the instru‐
ment's axis while maintaining the depression of the skin.2,6,7

Eight series of six SPT were carried out for each person, during 
the same visit, as shown in Table A1. Skin prick tests were performed 
by two trained investigators. The first four series (Scenario 1) con‐
sisted of one allergen extract (Der p or five grass pollen mix) fol‐
lowed by five negative controls (glycerol solution). In the text, the 
designation negCTRL followed by a number stands for the position 
of the negative control after a SPT with an allergen extract (eg, 
negCTRL1 stands for the first negative control after the SPT with 
the allergen extract). The same 23 G needle, Stallergenes Greer 
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Lancet, ALK Lancet and Stallerpoint®, respectively, were used to 
perform the four series, and the device was wiped between each 
test with dry cotton wool few seconds after the SPT was performed. 
The following four series (Scenario 2) of six SPT were carried out in 
the same way, the first using a 23G needle, the second Stallergenes 
Greer Lancet, the third ALK Lancet, and the fourth Stallerpoint®. 
However, this time the allergen solution and negative control were 
used alternately.

The same two scenarios were then used with the devices wiped 
with cotton wool moistened in 75% ethanol between SPT.

The weals induced by the allergen extracts and 10 mg/mL his‐
tamine chlorhydrate (positive control, ALK) and the 50% glycerol 
solution (negative control) were recorded 15  minutes after the 
tests using the scotch‐tape technique.2 Weal size was measured as 

the mean of the longest diameter and the mid‐point perpendicular 
diameter.

A FP reaction was defined as a weal response at the site of the 
SPT, with an average diameter of at least 3 mm, with negative control 
solution SPT.

Data were expressed either as numbers and percentage (with 
95% CIs) or as medians (with interquartile range). The mean was 
also calculated, but median was chosen because of non‐normal 
distribution of the numerical variables. Comparisons for categor‐
ical variables were made using chi‐square tests. To appreciate in‐
dependent clinical risk factors linked to a FP test, a multivariate 
analysis was performed, enabling the calculation of odds ratios 
(ORs) and 95% CIs. Variables to enter the multivariate analysis 
were selected if the P‐value was <0.25 in the univariate analysis. 

TA B L E  1   Results of SPT with different devices

 

Positive SPT 
patients, Na 
(%)

Positive SPT, 
N (%)

Patients with SPT 
0 mm < diame‐
ter < 3 mm, Nb (%)

SPT with 0 mm < di‐
ameter < 3 mm, 
N (%) Mean ± SD

Median 
(Q25‐Q75)

Der p (36 patients)

23G needle

Allergen 35 (97.2) 142 (98.6) 1 (2.7) 2 (1.4) 5.4 ± 1.6 5.1 (4.5‐6.3)

NegCTRL1 21 (58.3) 42 (29.1) 4 (11.1) 11 (7.6) 1.4 ± 1.9 0 (0‐3.4)

STGR Lancet

Allergen 35 (97.2) 143 (99.3) 1 (2.7) 1 (0.7) 5 ± 1.4 4.8 (4.2‐6)

NegCTRL1 21 (58.3) 40 (27.1) 2 (5.5) 8 (5.5) 1.2 ± 1.8 0 (0‐3)

ALK Lancet

Allergen 36 (100) 144 (100) – – 5.3 ± 1.3 5.1 (4.5‐6.1)

NegCTRL1 24 (66.6%) 46 (31.9) 3 (8.3) 14 (9.7) 1.4 ± 1.8 0 (0‐3.2)

Stallerpoint

Allergen 32 (88.8) 80 (92.3) 4 (11.1) 11 (7.6) 4.6 ± 1.8 4.6 (3.9‐5.4)

NegCTRL1 18 (50) 35 (24.3) 5 (13.8) 5 (3.5) 1 ± 1.7 0 (0‐2.6)

Grass mix (34 patients)

23G needle

Allergen 33 (97) 135 (99.2) 1 (3) 1 (0.7) 5.7 ± 1.8 5.3 (4.5‐6.6)

NegCTRL1 18 (52.9) 33 (24.3) 1 (2.8) 2 (1.4) 1.1 ± 1.9 0 (0‐2.6)

STGR Lancet

Allergen 32 (94.1) 134 (98.5) 2 (5.8) 2 (1.4) 5.2 ± 1.4 5 (4.3‐6.1)

NegCTRL1 22 (64.7) 47 (34.5) 6 (17.6) 14 (10.2) 1.5 ± 1.8 0 (0‐3)

ALK Lancet

Allergen 33 (97) 132 (97.1) 1 (3) 4 (2.9) 5.3 ± 1.7 5 (4.3‐6.5)

NegCTRL1 22 (64.7) 40 (29.6) 4 (11.7) 11 (8.1) 1.3 ± 1.8 0 (0‐3)

Stallerpoint

Allergen 31 (91) 129 (94.8) 8.9 7 4.6 ± 1.6 4.6 (4‐5.2)

NegCTRL1 19 (55.9) 30 (22.1) 7 (20.6) 13 (9.5) 1.1 ± 1.7 0 (0‐2.5)

Note: False‐positive results (SPT diameter ≥ 3 mm) are marked in italics. Data include results (combined) from both dry and alcohol‐wiped regimens, 
scenarios 1 and 2. Mean and median refer to the diameter of the weal size. NegCTRL1 stands for the first negative control after a SPT with an 
allergen.
Abbreviations: CTRL, control; Der p, Dermatophagoides pteronyssinus; N, number; Neg, negative; SD, standard deviation; SPT, skin prick test.
aPatients with at least one SPT ≥ 3 mm. 
bPatients with at least one SPT 0 mm < diameter < 3 mm, but with all SPT diameters < 3 mm. 
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Correlations were analysed by Spearman's rank correlation coef‐
ficient test.

Thirty‐six patients sensitized to Der p (51.4%) and 34 patients 
sensitized to grass pollens (48.6%) were studied. There were 37 
(52.8%) female patients. Dry cotton wool was used in 50 patients 
(71.4%), and cotton wool moistened in 75% alcohol was used in 20 
patients (28.6%).

In the whole group of 70 patients, we observed no FP results 
with the negative control test solution, used as such.

Whatever the device used, more than half of the patients pre‐
sented at least one FP negCTRL1 (Table 1). Furthermore, if weal di‐
ameter <3 mm were considered a positive result (ie, weals <3 mm 
are also markers of sensitization,2 then a further 2.8%‐20.6% of 
patients would have been added to false‐positive results for negC‐
TRL1. False‐positive SPTs were also observed further on in Scenario 
1, with negCTRL2 and up to negCTRL5 sites, as shown in Figure 1.

The prevalence of FP negCTRL1 for a given device depended on 
the investigator performing SPT, the allergen extract, the use of dry 
or moistened cotton wool and also the sex of the patient. Table 2 
presents these variations (univariate analysis), related to each device, 
separately. After adjustment on each of the variables considered for 
each device (multivariate analysis), the investigator performing SPT 
was a risk factor independently associated with the FP result for 
the 23G needle; the use of moistened cotton wool was protective 
against FP results compared to dry cotton wool for the Stallergenes 
Greer Lancet (OR = 0.51, 95% CI 0.28‐0.95) and the Stallerpoint® 
(OR = 0.34, 95% CI 0.16‐0.74). Male patients were more likely to have 
FP negCTRL1 than female patients, with Stallerpoint® (OR = 2.41, 
95% CI 1.34‐4.33).

A sensitivity analysis was performed, considering the SPT with a 
diameter of <3 mm as potential FP (they were considered as negative 
tests in the above analysis). The results were similar, with variations 
between devices and no unique risk factor clearly associated with a 
FP result (data not shown).

When correlations between two subsequent SPT (ie a pair of 
SPT including a SPT to an allergen and negCTRL1, or negCTRL x and 
negCTRL x + 1) were analysed, they were mostly positive and weak 
to moderate (ρ < .5) for all four devices. However, these correlations 
were inconsistent and did not concern every pair of subsequent SPT.

Using the same SPT device wiped between tests is appealing, 
since it might seem to reduce costs and time dedicated to SPT 
performance. In a previous study of ours, we had already showed 
12.5%‐67.5% FP results when using the same needle or lancet (wiped 
with dry cotton wool) for multiple SPT with house dust mite or grass 
pollen allergen extracts.4 Kupczyk et al3 used a similar methodology 
and found that a lancet wiped in cotton moistened with 75% alcohol 
still gave 57% FP results when all reactions (whatever the diameter) 
were considered and 37.1% when a 3‐mm cut‐off was considered. A 
correlation was found between the size of the FP reaction and the 
one to the allergen applied before the negative control. On the con‐
trary, Semik‐Orzech et al5 found that one injection needle rinsed in 
alcohol for multiple SPT seemed to have similar quality to the tech‐
nique using injection needle changed between each SPT.

In this study, we further analysed the risk factors of eliciting a FP 
result, by increasing the number of patients (seventy patients were 
tested), by using four different devices for SPT, by performing SPT by 
two investigators and by combining the dry cotton wool technique 
and the one using 75% alcohol. We found that whatever the device 

F I G U R E  1   Skin prick tests with false‐positive percentage using Dermatophagoides pteronyssinus (Der p, A) and grass pollen mix (B) 
extracts. Data includes results (combined) from both dry and alcohol‐wiped regimens, scenarios 1 and 2

(A)

(B)
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used, more than half of the patients had at least one FP, which is an un‐
acceptable rate. False‐positive results concerned not only negCTRL1, 
but also the following negCTRL, up to the 5th negCTRL after a posi‐
tive SPT to an allergen extract. Moreover, if all reactions at negCTRL 
sites were considered (irrespective of the diameter), this percentage 
is even higher. Indeed, 1‐2 mm SPT results can in some circumstances 
be considered as a marker of immunological response.2 It can be eas‐
ily accepted that in a clinical setting, when only allergen extracts are 
tested one after another, even small increases in SPT (<3 mm) related 
to the previous positive SPT might change the interpretation of SPT 
when a single device wiped between tests is used.

Performance and interpretation of SPT are highly dependent on 
the technique, comprising both investigator and device‐related fac‐
tors. Using different devices and two investigators allowed us to ad‐
just the risk factors of eliciting a FP test on indispensable variables. 
We found no consistent risk factor associated with a FP result.

Besides, concerns related to the interpretation of SPT, the risk 
of self‐pricking (ie accidentally pricking oneself after having pricked 
the patient) by using the same device even when it is deeply cleaned 
must be taken into account.

This study shows that using the same device (whether 23G nee‐
dle, metal or plastic lancets) for performing several subsequent SPT 

TA B L E  2   Characteristics of the false‐positive negCTRL1

SPT device
Risk factor

Total 
SPT, N

FP SPT 
negCTRL1, 
N (%) P*

Adjusted OR (95% 
CI) P

23G needle

Investigator

Number 1 160 68 (24.3) <0.0001 1  

Number 2 120 7 (2.5) 0.15 (0.05‐0.4) 0.0006

Cotton wool

Dry 200 72 (36) <0.0001 1  

Moistened in + 75% alcohol 80 3 (3.7) 0.35 (0.06‐1.6) 0.18

Stallergenes Greer Lancet

Allergen extract

Der p 144 40 (27.8) 0.22 1  

Grass pollens 136 47 (34.5) 1.40 (0.83‐2.35) 0.19

Cotton wool

Dry 200 70 (35) 0.02 1  

Moistened in + 75% alcohol 80 17 (21.2) 0.51 (0.28‐0.95) 0.03

Sex

Female 148 38 (25.7) 0.03 1  

Male 132 49 (37.1) 1.64 (0.98‐2.75) 0.06

ALK Lancet

Cotton wool

Dry 200 68 (34.1) 0.05 1  

Moistened in + 75% alcohol 80 18 (22.5) 0.57 (0.31‐1.05) 0.07

Sex

Female 148 40 (27) 0.14 1  

Male 132 46 (35.1) 1.40 (0.84‐2.35) 0.19

Stallerpoint

Cotton wool

Dry 200 56 (20) 0.002 1  

Moistened in + 75% alcohol 80 9 (11.2) 0.34 (0.16‐0.74) 0.0067

Sex

Female 148 23 (15.5) 0.001 1  

Male 132 42 (31.8) 2.41 (1.34‐4.33) 0.003

Note: Results marked in italics/bold/underline are considered statistically significant (P < 0.05).
Abbreviations: FP, false positive; N, number; negCTRL1, first negative control following an allergen; SPT, skin prick test.
*Chi‐square test (only variables with P < 0.25 in univariate analysis, further introduced in the multivariate model, are listed). 



1378  |     NAHAS et al.

APPENDIX 1

is associated with FP results. Considering the importance of SPT, 
such uncertainty is not acceptable and we ought to carry on utilizing 
different devices for each test.

DATA AVAIL ABILIT Y S TATEMENT

The data that support the findings of this study are available from 
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TA B L E  A 1   Description of the order of skin prick test with the two Scenarios

 

Scenario 1 Scenario 2

23G Needle
StallergenesGreer 
Lancet

ALK
Lancet Stallerpoint® 23G Needle

StallergenesGreer 
Lancet

ALK
Lancet Stallerpoint®

1 Allergen Allergen Allergen Allergen Allergen Allergen Allergen Allergen

2 negCTRL1 negCTRL1 negCTRL1 negCTRL1 negCTRL1 negCTRL1 negCTRL1 negCTRL1

3 negCTRL2 negCTRL2 negCTRL2 negCTRL2 Allergen Allergen Allergen Allergen

4 negCTRL3 negCTRL3 negCTRL3 negCTRL3 negCTRL1 negCTRL1 negCTRL1 negCTRL1

5 negCTRL4 negCTRL4 negCTRL4 negCTRL4 Allergen Allergen Allergen Allergen

6 negCTRL5 negCTRL5 negCTRL5 negCTRL5 negCTRL1 negCTRL1 negCTRL1 negCTRL1

Note: neg CTRL, followed by a number, stands for the position of the negative control after a skin prick test with an allergen extract.
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