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BACKGROUND and OBJECTIVE
Skin pathergy test (SPT) is a non-specific hyperinflammatory
response to the trauma induced by hypodermic needles with a very
high specificity for Behçet disease (BD), when assessed along with
other clinical findings, and a similar response can rarely be seen in
Sweet syndrome and pyoderma gangrenosum. However, its
declining sensitivity in recent years has limited its use as a diagnostic
tool. This study aimed to improve the sensitivity of SPT without
compromising its specificity.

MATERIALS and METHODS
BD patients and patients with other inflammatory diseases,
recurrent aphthous stomatitis, and healthy controls were comprised
the study group. SPT was induced by 20G hypodermic needle and
21G lancet pricks, or with additional application of 23-valent
polysaccharide pneumococcal vaccine (PS-23), Alum, or ATP to prick
site. Development of erythema and induration at 24h/48h were
evaluated by the same observer. Induration (2 mm) with erythema
at 48h was accepted as positive. Proinflammatory cytokine
production following stimulation with LPS or PS-23 was investigated
by whole blood assay (WBA) in a subgroup.

Figure 1. Skin pathergy test application. Left-Triggering antigens first
dropped on the skin and then needle is inserted with a certain angle and
deep. Right-Sequence of different triggers: 1. 20G needle only, 2. 20G needle
and 23-PS, 3. 20G needle and Alum, 4. 21G lancet only, 5. 20G needle and
ATP.

Figure 2. An example of positive SPT with erythema and pustule formation at 48h with
20G needle prick and PS-23 in both forearms.

RESULTS
Stimulation of forearm skin by PS-23 and 20G needle prick showed
the highest sensitivity and specificity in BD.

Table 1: Positivity of Skin Pathergy Test with Different Methods. aBD: active
Behcet disease; rBD: Behcet disease in remission; HC: healthy controls; RAS:
recurrent aphtous stomatitis; nBDRD: non-Behcet Disease rheumatic disease
(other rheumatic diseases); fBD: patients with incomplete BD manifestations
not fulfilling the classification criteria; IBD: inflammatory bowel disease.

Table 2: Sensitivity, Specificity and Area Under the Curve (AUC) Results 
of Different SPT Methods 

Both 24h and 48h erythema measured in the right and left forearms
showed significant correlation in all groups, and erythema
measurements were given as the mean value of both forearms
(p<0.0001 and r=0.5-0.85 for groups). Although erythema was
observed in some other diseases and healthy controls at 24h,
persistence of erythema at 48h was specific for BD with an exception
of a CAPS patient.

Thirty out of 53 SPT positive aBD patients (56.6%) developed at least
one pustule in the prick site. In aBD group, males were more frequent
in positive SPT group, and females were more frequent in the
negative SPT group (p=0.06). Eight out of 13 (61.5%) aBD patients
with negative SPT were on at least one immunosuppressive treatment
at the time of SPT investigation.

Cytokine analysis with WBA method 6 aBD, 6 rBD, 4 FMF, 2 Crohn
Disease patients, and 4 HC was performed. Erythrocyte sedimentation
rate and C-reactive protein were significantly higher in aBD group
compared to all other groups (p< 0.001). Concentrations of IL-1β, IL-
1Ra, IL-6, and IL-8, corrected according to the WBC in the peripheral
blood. Significantly higher production of IL-1β and IL-1Ra were
observed only in aBD group with 10 µl of PS-23 stimulation, while
response to LPS was similar in all groups.

Figure 3: Whole blood assay and cytokine concentration results following different
triggers in study groups (US: unstimulated tube, LPS: lipopolysaccharide, PS-23: 23 valent
polysaccharide pneumococcal vaccine).

CONCLUSION
➢ Addition of PS-23 antigens to the 20G needle prick site improved

the sensitivity and specificity of SPT. Without compromising 100%
specificity, sensitivity of the new method reached to 80.3% in
active patients compared to the sensitivity of 6.1% using the
standard method with a single 20G prick.

➢ Mucocutaneous disease activity and lack of immunosuppressive
drugs were associated with higher frequency of positive SPT
results.

➢ PS-23 showed a similar stimulation pattern in WBA model by
increased production of IL-1β and IL-1Ra in active BD patients,
while response to LPS was similar in BD patients and all control
groups.

➢ A highly sensitive and specific SPT results with the addition of PS-
23 polysaccharide antigens to the standard needle prick might
improve the diagnostic approach to BD worldwide.

➢ Higher inflammatory response to pneumococcal polysaccharide
antigens supports the contribution of selected microbial
components or microbiota changes in the pathogenesis of BD.
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aBD (n, %) 4/66 

(6.1)
53/66 
(80.3)

3/64 
(4.7)

15/50 
(30.0)

1/20  
(5.0)

0/16

rBD (n, %) 0/18 1/18 (5.6) 0/18 0/8 0/10 0/10

Whole BD (n, %) 4/84 
(4.8)

54/84 
(64.3)

3/82 
(3.7)

15/58 
(25.9)

1/30  
(3.3)

0/26

HC (n, %) 0/24 0/24 0/23 0/6 0/21 0/18

RAS (n, %) 0/65 0/65 0/63 0/30 0/45 0/35

nBDRD n, (%) 0/28 0/28 0/27 0/12 0/21 0/16

fBD(n, %) 0/61 0/61 0/59 0/31 0/39 0/30

IBD (n, %) 0/11 0/11 0/11 0/2 0/11 0/9
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Active BD Whole BD

Method
Sens (%) Spec(%) AUC (95%) p val Sens (%) Spec(%) AUC (95%) p val

US 20G 
needle

6.1 100 0.530 
(0.448-0.613)

0.459 4.8 100 0.524 
(0.448-0.559)

0.530

PS-23+20G 
needle

80.3 100 0.889 
(0.841-0.057)

0.0001 64.3 100 0.821 
(0.757-0.886)

0.0001

US 21G 
lancet

4.7 100 0.523 
(0.440-0.607)

0.572 3.7 100 0.518 
(0.442-0.595)

0.634

PS-23 + 
21G lancet

30.0 100 0.650 
(0.548-0.752)

0.003 25.9 100 0.0629 
(0.532-0.727)

0.009

Alum + 
20G needle

5.0 100 0.525 
(0.385-0.665)

0.717 3.3 100 0.517 
(0.400-0.633)

0.775

ATP + 20G 
needle

n/a n/a 0.500 
(0.349-0.651)

1.0 n/a n/a 0.500 
(0.376-0.624)

1.0


