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ABSTRACT
Objectives. Granulomatosis with poly-
angiitis (GPA) frequently starts with an 
affection of the nasal and paranasal 
mucosa. Localised GPA of the nasal 
mucosa or persistent disease activity 
(“grumbling disease”) is often encoun-
tered even under immunosuppressive 
therapy. Necessity for reconstructive 
surgery is common and careful sched-
uling to prevent failure and minimise 
revision rates is crucial. Therefore, re-
liable estimation of GPA activity in the 
upper airways using a score is man-
datory for diagnosis, follow-up and 
scheduling reconstructive surgery.
Patients and methods. Fifty endo-
scopic, endonasal images of 45 patients 
with GPA were used. Twelve (4 German, 
8 Mexican) experienced (n=7) and in-
experienced (n=5) physicians assessed 
GPA-activity at two times (T1/T2) in 
dichotomy and in a grading approach 
(none, mild, moderate and high activ-
ity) using the novel ENT Activity Score 
(ENTAS). All documents were written 
in English.
Results. Estimation of activity in di-
chotomy (none vs. mild/moderate/
high): Cohen’s Kappa (κ) for intra-
rater reliability T1/T2 in inexperi-
enced and experienced physicians was 
κ=0.58 (agreement 85%) and κ=0.72 
(agreement 91%). The interrater reli-
ability (Fleiss’s κ) T1/T2 for inexperi-
enced and experienced physicians was 
κ=0.62/κ=0.59 and κ=0.50/κ=0.58 
respectively. Estimation of activity in 
grading approach (none, mild, moder-
ate, high): for inexperienced physicians 
the intra-rater reliability T1/T2 was 
κ=0.67 (agreement 56%) and the inter-
rater reliability at T1/T2 was κ=0.29 
(intraclass correlation coefficient, 
ICC=0.69) and κ=0.27 (ICC=0.59). 
For experienced physicians the intra-
rater reliability T1/T2 was κ=0.80 
(agreement 67%) and the inter-rater 

reliability at T1 and T2 was κ=0.41 
(ICC=0.77) and κ=0.39 (ICC=0.75) 
respectively.
Conclusion. Intra-rater reliability is 
high in decision in dichotomy and even 
in grading activity. There is no differ-
ence for experienced or inexperienced 
physicians. Inter-rater reliability is 
high in dichotomy, but low for activity 
grading. Thus, the ENTAS provides a 
reliable instrument for assessing, doc-
umenting and following GPA-related 
disease activity in the upper respira-
tory tract. The relationship of activity 
and following damage needs to be in-
vestigated in further studies.

Introduction
Granulomatosis with polyangiitis 
(GPA) is characterised by granuloma-
tous inflammation predominantly af-
fecting the upper respiratory tract and 
an autoimmune proteinase 3-specific 
anti-neutrophil cytoplasmic autoanti-
body (PR3-ANCA)-associated vasculi-
tis preferentially affecting small renal 
and pulmonary vessels. 
GPA first affects the nose and parana-
sal sinus, as was described by Klinger 
and Wegener in the 1930s (1, 2). In 
over 90% of the patients the upper res-
piratory tract is involved in the course 
of the disease and damage to the up-
per respiratory tract is one of the most 
common individual items used in vas-
culitis damage scores (3, 4). Persistent 
ENT-related disease activity (so-called 
“grumbling disease”) is frequent even 
under immunosuppressive therapy. In 
addition, localised GPA (sole mani-
festation in the ENT-tract) is encoun-
tered in about 5% (5) of the cases and 
recent studies support the hypothesis 
of a nasal barrier dysfunction (6-10). 
Moreover, the upper airway can eas-
ily be investigated endoscopically and 
disease activity assessed. Diagnosis of 
granulomatosis and vasculitis is often 
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confirmed by nasal biopsy at the begin-
ning of the disease (11).
Therefore, careful investigation of the 
mentioned region is mandatory for early 
and correct identification of this rare dis-
ease and a prerequisite for prompt thera-
py onset, which is necessary to prevent 
the known damage with destruction of 
bone and cartilage (Fig. 1). 
Improvement in the survival of patients 
was made in the last decades by the in-
troduction of immunosuppressive ther-
apies (12). The individual adjustment 
of the therapy is based on continuous 
measurement of clinical disease activ-
ity (13) and other serological markers 
such as CRP. Unfortunately, serologi-
cal parameters are not very reliable and, 
therefore, periodical clinical investiga-
tion in an interdisciplinary approach 
has shown to be important in order to 
detect grumbling disease, localised ac-
tivity or relapse under therapy as soon 
as possible (14). Different scoring sys-
tems to assess activity in vasculitis had 
been introduced (Birmingham vasculi-
tis activity score [BVAS], disease ex-
tent index [DEI] and vasculitis activity 
index [VAI] [15-17]), but undervalue 
activity in ENT (8). 
Surgical rehabilitation (functional and 
aesthetic) is often desirable, especially 
in the face (Fig. 2) if immunosuppres-
sive therapy was not able to prevent 
damage. Timing is critical because of 
higher rates of complications and fail-
ure of surgical procedures in active dis-
ease (18, 19). Therefore, careful track-
ing and reliable exclusion of active dis-
ease is mandatory before surgery. 
A reliable score for the activity of GPA 
in the ENT-tract is essential to diag-
nose GPA early, track disease activity 
in the follow-up (under medication and 
in remission) and to define the time 
schedule for surgical rehabilitation. In 
this study the inter- and intra-rater reli-
ability of a proposed novel endoscopic 
ENT-activity score (ENTAS, Fig. 3) for 
GPA was analysed at two separate time-
points (T1, T2) to define the suitability 
of the score in the mentioned context.

Patients and methods 
This prospective study from 8/2009 till 
12/2009 concentrates on images of the 
nasal cavity with varying endonasal 

activity of GPA defining the inter- and 
intra-rater reliability of the proposed 
score for ENT-activity in GPA in an in-
tercontinental approach. Estimation of 
GPA activity in ENT was assessed by 
seven experienced (more than 30 GPA-
patients examined before participating 
in the study, 3 German and 4 Mexican 
physicians) and five inexperienced 
(less than 30 GPA-patients examined, 
1 German and 4 Mexican physicians) 
otorhinolaryngologists. All documents 
were written in English (instruction pa-
per, sheets of images, ENTAS). All ex-

aminers repeated the evaluation of the 
images after 4 to 5 weeks (Mexico City, 
Mexico [T1=8/14/2009, T2= 9/9/2009] 
and Kiel, Germany [T1=11/12/2009, 
T2=12/17/2009]). The evaluation was 
controlled by two of the authors (A.H. 
and M.L.) and took place in conference 
rooms and in a private practice office.

Patient population
Fifty endoscopic, endonasal images of 
45 patients with GPA (23 women, 22 
men, age 21–79 years, mean age 56 
years) were used. 

Fig. 1. Destruction of bone and cartilage, transdermal fistula to sinus ethmoidalis.

Fig. 2. Saddle nose deformity.
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Disease definition
All patients fulfilled the criteria of the 
Chapel Hill Consensus Conference and 
the American College of Rheumatol-
ogy, as recommended by the European 
League Against Rheumatism (16). GPA 
was biopsy-proven in 30 of 45 patients 
(67%, 22 of 30 [73%] in nasal biopsies). 
Disease activity was measured using the 
BVAS and the DEI. The vasculitis dam-
age index (VDI, [20]) was used to eval-
uate organ damage as a consequence 

of granulomatous inflammation and 
vasculitis. GPA-subgroups (localised, 
early systemic and generalised GPA), 
relapse and remission were diagnosed 
and defined according to the European 
League Against Rheumatism (EULAR) 
recommendations (16). As proposed by 
Paulsen and Rudert (21), all patients 
were subject to a standardised interdis-
ciplinary evaluation and examined en-
doscopically by an ENT surgeon (14). 
Signs for systemic inflammation were 

assessed by the following parameters: 
the serum levels of C-reactive pro-
tein (CRP), erythrocyte sedimentation 
rate (ESR) and white blood cell count 
(WBC, Table I). Thirty-eight patients re-
ceived immunosuppressive medication 
in different combinations and dosages 
containing: cyclophosphamide, metho-
trexate, azathioprine, leflunomide, 
mycophenolate mofetil, rituximab and 
cyclosporine A. The mean cumulative 
cyclophosphamide dosage was 33.5g.

Instruction paper
In the instruction paper, background in-
formation on GPA and the general idea 
of the study were provided. Besides, 
four images were given to demonstrate 
the varieties and how to distinguish from 
no activity up to high activity (Fig. 4).

Questionnaire
Personal data, profession, country, 
place and date, knowledge of the Eng-
lish language, and level of experience 
were recorded (Fig. 5).
Fifty endonasal, endoscopic images 
were given in random order, varying 
from the first to the second evaluation. 
In a forced choice mode, examiners 
were asked to determine activity.
The instruction paper was not allowed 
to be used while answering the ques-
tionnaire.

Statistical analysis
Statistical analysis was performed with 
SPSS (version 17, SPSS Inc., Chicago, 
USA) and especially for the evaluation 
of reliability the package irr (22) within 
the R environment (23). Data were de-
scribed as mean values, ± standard de-
viation (SD), maximum and minimum. 
Cohen’s κ was used to evaluate intra-
observer agreement for two evaluations 
(T1/T2). Fleiss’s κ for multiple raters 
was used to measure inter-observer 
agreement for each evaluation T1 and 
T2, and the intraclass correlation coef-
ficient (ICC) was used to measure both 
inter- and intra-observer agreement for 
the activity score (none, mild, moder-
ate, high).

Results 
Patient characteristics
Mean time from first diagnosis until 

Fig. 3. ENTAS (ENT-activity score).
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study entry was 4 years (range 0–18, 
SD 5) and mean time from first mani-
festation of GPA until study entry was 
6 years (range 0–26, SD 6).
The median C-ANCA level was 1:320 
(range 1:40 to 1:5120) and in two pa-
tients P-ANCA was detected (1:2560 
and 1:80). 
According to the EULAR subgroup 
classification, nine patients were classi-
fied as early systemic, 30 generalised, 
one severe and two as refractory. Fur-
thermore, activity was classified in re-
mission in 12 patients, minor in nine, 
major in eight, refractory in two, low 
in seven and as response in four, refer-
ring to the EULAR guidelines (16). The 
median organ damage corresponding 
to VDI was 1 (range 0–7), the median 
DEI was 2 (range 0–11). Mean BVAS 
(new or worse disease activity) was 4.6 
(range 0–21, SD 6.1).
Estimation of activity in dichotomy is 
shown in Table II.
Cohen’s Kappa for intra-rater reliability 
for inexperienced physicians was κ=0.58 

(agreement 85%) and for experienced 
physicians κ=0.72 (agreement 91%). 
Fleiss’s-Kappa for inter-rater reliability 
for inexperienced physicians at T1/T2 
was κ=0.62/0.59 and for experienced 
physicians κ=0.50/0.58.
Estimation of activity in grading ap-
proach is shown in Table II.
The intra- and inter-rater reliability for 
inexperienced physicians was Cohen’s 
κ=0.67 (agreement 56%) and Fleiss’s κ 
at T1/T2 κ=0.29/0.27 (intraclass corre-
lation coefficient, ICC=0.69/0.59). For 
experienced physicians, intra- and inter-
rater reliability was Cohen’s κ=0.80 
(agreement 67%) and Fleiss’s κ at T1/
T2 κ=0.41/0.39 (ICC=0.77/0.75).

Discussion
With the introduction of modern immu-
nosuppressive therapies, the potential-
ly organ- and life-threatening disease 
GPA has lost some of its threats. Ex-
pectancy of life is in the normal range 
in GPA patients, even though under ag-
gressive immunosuppressive therapy 

disease and/or therapy associated cases 
of death are still observed in up to 11% 
(range 2.2% to 25%), especially in the 
first year of diagnosis (24). Chronicity 
of disease and its adequate treatment 
remain the challenge in GPA-patients 
(25). Thus, lifelong follow-up in an 
interdisciplinary approach is necessary 
to assess disease activity and diagnose 
relapses early is important. 
On average time between onset of first 
symptoms and diagnosis is in the range 
of month to even years, and first symp-
toms in the head and neck region are 
common (3). Histological proof of GPA 
with necrotising granulomatosis and 
vasculitis is desirable, but often diffi-
cult to achieve, even when performing 
repetitive biopsies (11, 26-28). There-
fore, reliable judgement of nasal mu-
cosa alteration and change over time is 
mandatory for diagnosis. 
The disease extent index (DEI) and 
the vasculitis activity index (VAI) are 
scores defining disease activity on the 
basis of physician’s assessment (15, 
17). The intra- and inter-rater reliabil-
ity for these scores are very high (29), 
although there is no literature available 
about the correlation to histology. 
The Birmingham Vasculitis Activ-
ity Score (BVAS) is probably the most 
common score to define activity in vas-
culitis and the index recommended by 
the European Vasculitis Study Group 
(EUVAS) for clinical studies (16). 
BVAS-questions diverse from general 
symptoms up to specific abnormali-

Table I. Patient characteristics.
 
 GPA (n=45)

Mean age in years (range, SD) 56 (21-79, 17)
Sex 23 female, 22 male
Biopsy proof of GPA 30 (67%)
Mean CRP in mgdl-1 (range, SD) 1.4 (0–11, 2.2)
Mean ESR in mm after the first hour (range, SD) 36.6 (2–100, 30.1)
Mean WBC in nl-1 (range, SD) 8.5 (3.5–18.6, 2.9)

GPA: granulomatosis with polyangiitis; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; 
WBC: white blood cell count; SD: standard deviation.

Fig. 4. Activity stages in the given endonasal images: A: none, B: mild, C: moderate and D: high activity. 0 degree rigid endoscope (KARL STORZ GmbH&Co KG).
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ties of the cutis, mucosa and eye, ENT, 
chest, cardiovascular system, abdomen, 
kidneys and the nervous system. The 
investigator should tick the item if it 
is reported by the patient as a new or 
worsened symptom which is attributed 
by the observer to vasculitis and not to 
other obvious causes. A numeric score 
weighted by the clinical importance 
provides quantitative information of 
activity (30, 31). However, involve-
ment of the upper respiratory tract will 
always be scored with 2 points regard-
less whether disease activity is minor 
or devastating. In the initial publication 

of the BVAS, the score was compared 
to serological markers (CRP, erythro-
cyte sedimentation rate [ESR], haemo-
globin and von Willebrand factor) and 
to physician’s global assessment. The 
interobserver reliability was inside the 
95% confidence interval (32). Although 
BVAS V3.0 suggests a rhinoscopy for 
evaluation, inter- and intra-rater reli-
ability are still unknown. Using our 
newly developed ENTAS, we were 
able to demonstrate a good intra-rater 
reliability not only in decision in di-
chotomy (activity / no activity), but also 
in fine-grading (none, mild, moderate 

and high) in this study. In primary di-
agnostics, often only one physician is 
involved and distinct changes of the 
nasal mucosa can be detected reliably if 
the same physician judges activity. It is 
of special interest that there is no differ-
ence between experienced and inexperi-
enced physicians, in particular because 
GPA is one of the rare diseases. 
But not only in the process of diagnosis 
is reliable rating of signs of activity on 
the nasal mucosa mandatory in GPA. 
Persistent ENT-related disease activity 
(“grumbling disease”) often remains a 
problem in spite of immunosuppressive 
therapy. To cope with that, immunosup-
pressive therapy has to be individually 
adjusted during the course of the dis-
ease. Moreover, in about 5% of patients 
GPA remains localised solely affecting 
the nasal and paranasal mucosa (5). 
Since adverse events (severe infections, 
bone marrow depression) during immu-
nosuppressive therapy are common, re-
liable estimation of ENT-activity is one 
prerequisite for adjusting therapy with 
saving immunosuppressive agents, but 
preventing relapse. Interdisciplinary 
approach for best possible care of GPA-
patients leads to a variety of involved 
physicians even of the same speciali-
sation. There has been no information 
about the inter-rater, or even intra-rater 
reliability of detected affections of the 
nasal mucosa so far. For the proposed 
ENTAS, we were able to demonstrate 
a good concordance of inter-rater rat-
ing of endonasal activity when restrict-
ing the estimation to a decision in di-
chotomy (activity/no activity) in this 
study. Inter-rater reliability for grading 
activity was not reliable, even for expe-
rienced physicians.
Saddle nose deformity and transdermal 
fistula to the nose and paranasal sinus 
are stigma in GPA and incriminate pa-
tients and their families. Functional le-
sions of the nasolacrimal duct lead to 
recurrent infection and symptomatic 
epiphora. Destruction of the orbital 
bone leads to functional and even eye 
threatening courses of the disease. The 
relationship of nasal/paranasal activity 
and/or (localised) granulomatous dis-
ease, even without apparent vasculitis, 
and damage is unknown and subject 
of current investigation. Reconstruc-

Fig. 5. Questionnaire
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tion is mandatory but has to be timed 
carefully, because delicate operational 
procedures with  autogeneous and al-
loplastic grafting in inflamed regions 
are often ineffective and/or lead to 
high revision-rates. Therefore, careful 
and reliable estimation of the affected 
anatomic region is essential and long-
term follow-up before and after surgi-
cal intervention is mandatory. We were 
able to demonstrate a good intra- and 
inter-rater reliability for experienced 
and inexperienced physicians in de-
termining nasal activity or absence of 
nasal activity (decision in dichotomy) 
in GPA patients. Therefore, scheduling 
of reconstructive surgical approaches 
could be based on endoscopic evalua-
tion without peculiar consideration of 
the physicians experience. 

Conclusion
In the present study, for the first time, 
inter- and intra-rater reliability for the 
evaluation of affections of the nasal 
mucosa in GPA are investigated. Intra-
rater reliability is high in decision in 
dichotomy and even in grading activ-
ity and there is no difference for expe-
rienced or inexperienced physicians. 
Inter-rater reliability is high for the de-
cision of activity or absence of activity 
but low for fine activity grading. Thus, 
the ENTAS provides a reliable instru-
ment for assessing, documenting, and 
following GPA-related disease activity 
in the upper respiratory tract.
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