
 Zeitschrift für
Rheumatologie

Originalien

Z Rheumatol 2024 · 83 (Suppl 1):S222–S229
https://doi.org/10.1007/s00393-022-01233-1
Accepted: 23 May 2022
Published online: 24 June 2022
© The Author(s), under exclusive licence to
Springer Medizin Verlag GmbH, ein Teil von
Springer Nature 2022

Redaktion
Ulf Müller-Ladner, Bad Nauheim
Uwe Lange, Bad Nauheim

Birmingham vasculitis activity
score and the short form 36-item
health survey predict current
depressive disorders in patients
with antineutrophil cytoplasmic
antibody-associated vasculitis
during the SARS-CoV-2 pandemic
Jan-Di Yun1 · Joo Hye Lee1 · Jung Yoon Pyo1 · Sung Soo Ahn1 ·
Jason Jungsik Song1,2 · Yong-Beom Park1,2 · Sang-Won Lee1,2
1 Division of Rheumatology, Department of Internal Medicine, Yonsei University College of Medicine,
Seodaemun-gu, Seoul, Korea (Republic of); 2 Institute for Immunology and Immunological Diseases,
Yonsei University College of Medicine, Seoul, Korea (Republic of)

Supplementary Information

The online version of this article (https://
doi.org/10.1007/s00393-022-01233-1)
includes Figure S1 and Table S1.

Availability of data andmaterial
Datasets generated during and/or analysed
during the current study are available from the
correspondingauthoronreasonable request.

ScanQRcode&readarticleonline

Abstract

Introduction: This study compared the frequency and severity of depressive disorders
in patients with antineutrophil cytoplasmic antibody-associated vasculitis (AAV) before
and during the severe acute respiratory syndrome coronavirus type 2 (SARS-CoV-2)
pandemic using the Korean version of the Center for Epidemiologic Studies Depression
Scale-Revised (K-CESD-R) and the Korean version of the Profile of Mood States (K-
POMS) depression, and further determined predictors of current depressive disorders
in the patients during the pandemic.
Methods: Of the 61 patients with AAV who participated before the pandemic,
8 patients were transferred to other hospitals, 3 patients died, and 2 patients refused
to participate in this study. Finally, 48 patients participated in this study. Depression
disorders were defined as K-CESD-R≥ 16.
Results:When comparing the patterns of mental health between patients with AAV
before and during the pandemic, no change in K-CESD-R or K-POMS subscale scores
was observed. Among AAV-related indices, regardless of the pandemic, the short-form
36-item Health Survey (SF-36)mental component score (MCS) and physical component
score (PCS) were significantly correlated with K-CESD-R and could predict current
depressive disorders. When the cut-off of Birmingham vasculitis activity score (BVAS)
for depressive disorders was obtained by the receiver operator characteristic curve, it
significantly predicted current depressive disorders in patients with AAV during the
pandemic, unlike those before the pandemic.
Conclusion: We verified that SF-36 MCS and PCS could predict current depressive
disorders, regardless of the pandemic, and furthermore, we demonstrated for the first
time that BVAS was a predictor of current depressive disorders in patients with AAV
during the pandemic unlike those before the pandemic.
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Fig. 19 Selection
of study subjects
before andduring
the SARS-CoV-2
pandemic. SARS-
CoV-2 severe acute
respiratory syn-
drome coronavirus
type 2,AAVANCA-
associated vasculi-
tis,ANCA antineu-
trophil cytoplasmic
antibody

Introduction

Based on the 2012 Revised International
Chapel Hill Consensus ConferenceNomen-
clature of Vasculitides, antineutrophil cy-
toplasmic antibody (ANCA)-associated
vasculitis (AAV) is one of two categories
of small vessel vasculitides and is charac-
terised by necrotising vasculitis without
definite evidence of immune deposits
[1]. AAV consists of three subtypes
with different clinical features, micro-
scopic polyangiitis, granulomatosis with
polyangiitis, and eosinophilic granulo-
matosis with polyangiitis [2].

Since AAV may involve almost all or-
gans, studies on organ-specific clinical fea-
tures, mechanisms, and treatments have
been actively conducted [3]. In contrast,
although the frequency of depressive dis-
ordershasbeenreportedtorangebetween
24.6 and 55% in patients with AAV in a few
previous studies [4–6], there has not been
much interest in psychiatric problems, par-
ticularly depressive disorders. In our pre-
vious study, we reported that 45.9% of
Korean patients with AAV had depressive
disorders, based on the Korean version
of the Center for Epidemiologic Studies
Depression Scale-Revised (K-CESD-R)≥ 16.
Furthermore, we demonstrated that both
the short-form 36-item health survey (SF-
36) mental component score (MCS) and
physical component score (PCS) were neg-
atively correlated with K-CESD-R and the

Koreanversionof theProfileofMoodStates
(K-POMS) depression [7–10].

Since the first half of 2020, the world
has been facing the effects of the severe
acute respiratory syndrome coronavirus
type 2 (SARS-CoV-2) pandemic; wearing
face masks in public places has become
compulsory, and maintaining distance be-
tween people has become a daily routine.
Relative isolation, uncertainty and unpre-
dictability may cause mental health prob-
lems in the general population and are
closely related to an increase in the fre-
quency of depression [11, 12]. In the same
context, it can be assumed that there may
be an increase in the frequency and sever-
ity of depressive disorders in AAV patients
during thepandemic. However, therehave
been few studies on depressive disorders
in patients with AAV during the pandemic.
Hence, this study re-included the same pa-
tients with AAV who participated in our
previous study before the pandemic. In
this study, we compared the frequency
and severity of depressive disorders using
K-CESD-R and K-POMS between patients
before andduring thepandemic, and it de-
termined significant predictors of current
depressive disorders during the pandemic.

Materials and methods

Patients

The same patients with AAV who partic-
ipated in our previous study before the
SARS-CoV-2 pandemic were asked to vol-
unteer for the present study during the
pandemic. The inclusion and exclusion
criteria were the same as described in
our previous study [7]. Of the 61 pa-
tients with AAV who participated before
the pandemic, 8 patients were transferred
to other hospitals, 3 patients died, and
2 patients refused to participate in the
present study. Finally, 48 of the 61 pa-
tientswere included in this study, and their
variables between the two different time
points, before and during the pandemic
werecompared (. Fig. 1). All patientswere
vaccinated according to the government
policy, and none was infected with SARS-
CoV-2.

Ethics approval and consent to
participate

This study was approved by the Institu-
tional Review Board of Severance Hospital
(4-2016-0901) and was conducted in ac-
cordance with the Declaration of Helsinki.
Thepatients’writteninformedconsentwas
obtained from all patients.

Clinical data

The follow-up duration was defined as the
period from the first participation to this
attendance. AAV-specific indices included
SF-36 MCS, SF-36 PCS, Birmingham vas-
culitis activity score (BVAS), vasculitis dam-
age index [13–15]. K-CESD-R was evalu-
ated and depression disorders were de-
fined as K-CESD-R≥ 16 [8, 9]. K-POMS was
also assessed and presented as the result
for six individual item and a total value
[10].

Statistical analyses

All statistical analyses were performed us-
ing IBM SPSS Statistics for Windows, ver-
sion 26 (IBMCorp., Armonk, NY, USA). Con-
tinuousvariables areexpressedasmedians
with interquartile ranges, whereas cate-
gorical variables are expressed as numbers
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Table 1 Comparison of characteristics of AAVpatients between before andduring the SARS-
CoV-2 pandemic
Variables Patients with AAV be-

fore the SARS-CoV-2
pandemic
(N= 48)

Patients with AAV dur-
ing the SARS-CoV-2
pandemic
(N= 48)

P-
value

Follow-up period (months) N/A 30.5 (2.8) N/A

Demographic data
Age (years) 63.0 (21.0) 65.0 (22.0) 0.346

Male gender (N, (%)) 13 (27.1) 13 (27.1) 1.000

AAV subtypes (N, (%)) 1.000

MPA 26 (54.2) 26 (54.2)

GPA 16 (33.3) 16 (33.3)

EGPA 6 (12.5) 6 (12.5)

ANCA positivity (N, (%))
MPO-ANCA 21 (43.8) 28 (58.3) 0.220

PR3-ANCA 4 (8.3) 4 (8.3) 1.000

AAV-specific indices
SF-36 MCS 59.0 (29.0) 64.5 (22.0) 0.408

SF-36 PCS 60.2 (26.0) 66.9 (33.0) 0.075

BVAS 5.0 (5.0) 4.0 (7.0) 0.833

VDI 3.0 (3.0) 3.0 (3.0) 0.388

K-CESD-R
K-CESD-R 10.0 (28.0) 10.0 (20.0) 0.664

K-CESD-R≥ 16 (N, (%)) 20 (41.7) 17 (35.4) 0.675

K-POMS
Tension (anxiety) 5.0 (11.0) 7.0 (6.0) 0.822

Depression (dejection) 8.0 (17.0) 5.0 (14.0) 0.672

Anger (hostility) 2.5 (10.0) 4.0 (9.0) 0.343

Vigour (activity) 9.5 (11.0) 13.0 (10.0) 0.397

Fatigue (inertia) 8.5 (12.0) 7.0 (10.0) 0.334

Confusion (bewilderment) 6.0 (6.0) 5.0 (7.0) 0.705

Total 42.5 (48.0) 42.0 (39.0) 0.812

Values are expressed as median (interquartile range [IQR]) and number (%)
AAV ANCA-associated vasculitis, ANCA antineutrophil cytoplasmic antibody,MPAmicroscopic
polyangiitis, GPA granulomatosis with polyangiitis, EGPA eosinophilic granulomatosis with polyangi-
itis,MPOmyeloperoxidase, PR3 proteinase 3, SF-36 the 36-item short form health survey question-
naire,MCSmental component score, PCS physical component score, BVAS Birmingham vasculitis
activity score, VDI vasculitis damage index, K-CESD-R Korean version of the Center for Epidemiologic
Studies Depression Scale-Revised, K-POMS Korean edition of the Profile of Mood States, N/A not
applicable, SARS-CoV-2 severe acute respiratory syndrome coronavirus-2

(percentages). Significant differences be-
tween the two categorical variables were
analysed using the X2 and Fisher’s exact
tests. Significant differences between two
continuousvariableswerecomparedusing
the Mann–Whitney U test. The correlation
coefficient between the two variables was
obtained using either the Pearson correla-
tion analysis (r) or the Spearman correla-
tion analysis (r2). The optimal cut-off was
extrapolated by performing the receiver
operator characteristic (ROC) curve analy-
sis and one value having the maximised

sum of sensitivity and specificity was se-
lected. The relative risk (RR) of the cut-
off for the high activity of AAV was anal-
ysed using contingency tables and the
X2 test. In principle, P-values less than
0.05 were considered statistically signif-
icant. Also, in the comparison analyses
(. Tables 1 and2), based on the Bonferroni
correction, P-value< 0.0125 is considered
statistically significant owing to the four
variables compared.

Results

Characteristics of patients with AAV
between the two-time points

This studywas conductedduring theSARS-
CoV-2 pandemic with a median follow-
up period of 30.5 months from the previ-
ous study before the pandemic. To min-
imise confounding factors, variables of
only 48 patients with AAV, not 61 patients
who participated in the previous study,
were included. There were no significant
differences in demographic data, AAV sub-
types, or ANCA positivity between the two
time points. Among AAV-specific indices,
duringthepandemicthemedianSF-36PCS
was slightly higher than that before the
pandemic (66.9vs. 60.2,P= 0.075), but the
difference was not statistically significant.
In addition to BVAS, K-CESD-R and the fre-
quency of depressive disorder defined as
K-CESD-R≥ 16 did not differ significantly
between the two time points (. Table 1,
Fig. S1). Clinical manifestations, labora-
tory results, andadministereddrugsbefore
and during the pandemic are available in
Table S1. In particular, there was no dif-
ference in the median glucocorticoid dose
(equivalent to prednisolone) between the
two time points, which could somewhat
exclude the possibility of the relevant role
of glucocorticoids in the development of
depressive disorders.

Correlation of AAV-specific indices
with K-CESD-R and K-POMS
subscales in patients with AAV
between the two-time points

Patients with AAV at both time points ex-
hibited significant inverse correlations be-
tween SF-36 MCS and PCS with K-CESD-R,
K-POMS vigour, fatigue, and confusion.
In terms of K-POMS depression, both SF-
36 MCS and PCS were significantly cor-
related with K-POMS depression before
the pandemic; however, only SF-36 PCS
exhibited a significant correlation during
the pandemic. In addition, a significant
correlation between SF-36 PCS and total
K-POMSvaluesbeforethepandemicdisap-
peared during the pandemic. Conversely,
patients with AAV during the pandemic
exhibited significant correlations of BVAS
withK-CESR-Dunlike thosebefore thepan-
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Table 2 Comparisonof correlationofAAV-specific indiceswith K-CESD-RandK-POMSbetweenpatientswithAAVbefore andduring the SARS-CoV-2
pandemic

K-POMSVariables Group K-CESD-R

Tension Depression Anger Vigour Fatigue Confusion Total

1 –0.644
(<0.001)

–0.542
(<0.001)

–0.655
(<0.001)

–0.561
(<0.001)

0.376
(0.008)

–0.607
(<0.001)

–0.569
(<0.001)

–0.589
(<0.001)

SF-36 MCS

2 –0.654
(<0.001)

–0.241
(0.099)

–0.555
(<0.001)

–0.512
(<0.001)

0.476
(0.001)

–0.529
(<0.001)

–0.529
(0.001)

–0.430
(0.002)

1 –0.564
(<0.001)

–0.455
(0.001)

–0.494
(<0.001)

–0.343
(0.017)

0.378
(0.008)

–0.552
(<0.001)

–0.483
(0.001)

–0.443
(0.002)

SF-36 PCS

2 –0.551
(<0.001)

–0.151
(0.306)

–0.355
(0.013)

–0.377
(0.008)

0.514
(<0.001)

–0.507
(<0.001)

–0.359
(0.012)

–0.278
(0.055)

1 0.104
(0.481)

0.186
(0.206)

0.134
(0.365)

0.080
(0.590)

–0.092
(0.536)

0.044
(0.765)

0.283
(0.051)

0.134
(0.363)

BVAS

2 0.511
(<0.001)

0.075
(0.614)

0.329
(0.023)

0.289
(0.046)

–0.305
(0.035)

0.185
(0.209)

0.291
(0.045)

0.209
(0.154)

1 0.018
(0.903)

–0.104
(0.482)

–0.112
(0.450)

0.003
(0.985)

0.340
(0.018)

–0.063
(0.671)

0.074
(0.616)

0.004
(0.979)

VDI

2 –0.049
(0.744)

0.080
(0.593)

0.106
(0.480)

0.058
(0.699)

–0.005
(0.972)

0.125
(0.402)

0.101
(0.500)

0.099
(0.507)

Correlation coefficients are expressed with (P-value). Based on the Bonferroni correction, P-value< 0.0125 is considered statistically significant owing to
the four variables compared. Group 1= Patients with AAV before the SARS-CoV-2 pandemic (N= 48). Group 2= Patients with AAV during the SARS-CoV-2
pandemic (N= 48)
AAV ANCA-associated vasculitis, ANCA antineutrophil cytoplasmic antibody, K-CESD-R Korean version of the Center for Epidemiologic Studies Depression
Scale-Revised, K-POMS Korean edition of the Profile of Mood States, SF-36 the 36-item short form health survey questionnaire,MCSmental component
score, PCS physical component score, BVAS Birmingham vasculitis activity score, VDI vasculitis damage index, SARS-CoV-2 severe acute respiratory syn-
drome coronavirus-2

demic. However, BVAS had no influence
on K-POMS depression in patients with
AAV at either time point (. Table 2).

Optimal cut-offs of SF-36 MCS and
PCS for depressive disorders and
their relative risks during the SARS-
CoV-2 pandemic

Only 48 of 61 patients with AAV, who
participated in our previous study, were
enrolled in this study, and thus, the area
under the curve (AUC) of both SF-36 MCS
and PCS for depressive disorders, defined
as K-CESD-R≥ 16 in patients with AAV be-
fore the SARS-CoV-2 pandemic was re-
analysed using the ROC curve. The rea-
son was that the results of the ROC curve
analysis before the pandemic were not
the same as those that were shown in our
published paper including 61 patients [7].

In terms of SF-36 MCS for depressive
disorders, patients with AAV during the
pandemic had a significant AUC in the ROC
analysis (area 0.848), which was compa-
rable to that before the pandemic (area
0.831). When the optimal cut-off of SF-36
MCS for K-CESD-R≥ 16 was set as 54.38,
the sensitivity and specificity were 96.8

and 64.7%, respectively. When the pa-
tients were divided into two groups based
on SF-36 MCS≤ 54.38, depressive disor-
ders were identified more frequently in
patients with AAV with SF-36 MCS≤ 54.38
than those with SF-36 MCS> 54.38 (91.7
vs. 16.7%, P< 0.001). Furthermore, AAV
patients with SF-36 MCS≤ 54.38 exhibited
asignificantlyhigher risk fordepressivedis-
orders than those with SF-36 MCS> 54.38
(RR 55.000, 95% confidence interval [CI]
5.933, 509.897; . Fig. 2).

In terms of SF-36 PCS for depressive
disorders, patients with AAV during the
pandemic also had a significant AUC in
the ROC curve (area 0.776), which was also
comparable to that before the pandemic
(area 0.804). When the optimal cut-off of
SF-36 PCS for K-CESD-R≥ 16 was set as
62.97, the sensitivity and specificity were
77.4 and 76.5%, respectively. When the
patients were partitioned into two groups
based on SF-36 PCS≤ 62.97, depressive
disorders were found more frequently in
patients with AAV with SF-36 PCS≤ 62.97
than thosewith SF-36 PCS> 62.97 (65.0 vs.
14.3%, P< 0.001). Furthermore, patients
with AAVwith SF-36 PCS≤ 62.97 exhibited
asignificantlyhigher risk fordepressivedis-

orders than those with SF-36 PCS> 62.97
(RR 11.143, 95% CI 2.743, 45.262;. Fig. 2).

Optimal cut-off of BVAS for
depressive disorders and its
relative risk during the SARS-CoV-2
pandemic

In the Spearman correlation analysis,
a significant correlation between BVAS
and K-CESD-R was observed in patients
with AAV during the SARS-CoV-2 pan-
demic (r2= 0.347, P= 0.016), whereas, no
correlation was observed before the pan-
demic (r2= 0.084). Moreover, in terms of
BVAS for depressive disorders defined as
K-CESD-R≥ 16, patients with AAV during
the pandemic had a significant AUC (area
0.711). When the optimal cut-off of BVAS
for K-CESD-R≥ 16 was set to 9.5, the
sensitivity and specificity were 41.7 and
93.5%, respectively. When patients with
AAV were divided into two groups based
on BVAS≥ 9.5, depressive disorders were
found more frequent in patients with
AAV with BVAS≥ 9.5 than in those with
BVAS< 9.5 (80.0 vs. 23.7%, P< 0.001).
Furthermore, patients with AAV with
BVAS≥ 9.5 exhibited a significantly higher
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Fig. 28 Cut-offs of SF-36MCSand PCS for depressive disorders during the SARS-CoV-2 pandemic. Both SF-36MCSand PCS
exhibitedasignificantareaunder thecurve in theROCcurveanalysis inpatientswithAAVregardlessof thepandemic. AAVpa-
tientswith SF-36MCS≤ 54.38 exhibited a significantly higher risk for depressive disorders than thosewith SF-36MCS> 54.38
(RR55.000), and thosewithAAVwith SF-36 PCS≤ 62.97 also exhibited a significantlyhigher risk for depressive disorders than
thosewithSF-36PCS> 62.97 (RR11.143). SF-36 the36-itemshort formhealth surveyquestionnaire,MCSmental component
score,PCSphysical component score,SARS-CoV-2 severeacute respiratory syndromecoronavirus type2,ROC receiveropera-
tor characteristic,AAVANCA-associated vasculitis,ANCA antineutrophil cytoplasmic antibody,RR relative risk,K-CESD-R the
Korean version of the Center for Epidemiologic Studies Depression Scale-Revised

risk for depressive disorders than those
with BVAS< 9.5 (RR 12.889, 95% CI 2.307,
72.016; . Fig. 3).

Discussion

In this study, we drew three important
conclusions from the investigation of pa-
tients with AAV during the SARS-CoV-2
pandemic. First, when comparing the pat-
terns of mental health between patients
with AAV before and during the pandemic,
no change inK-CESD-RorK-POMSsubscale
scores was observed. Second, regardless
of the pandemic, SF-36 MCS and PCS were
significantly correlated with K-CESD-R and
could predict current depressive disorders
defined as K-CESD-R≥ 16. Third, BVAS was
found to be a predictor of current depres-
sive disorders in patients with AAV dur-
ing the pandemic, unlike those before the
pandemic.

It has been reported that during the
SARS-CoV-2 pandemic, mental health de-
terioration due to the fear of SARS-CoV-2
infection, limitations in daily life, and so-
cioeconomic difficulties are clearly pro-
gressing [16]. According to a recent study,
30.7% of 2288 Korean adult individuals
experienced depression during the SARS-
CoV-2 pandemic, highlighting theneed for
early intervention for mental health issues
[17]. Therefore, at the beginning of this
study, it was expected that the frequency
ofdepressivedisorders in thepresentstudy
would be significantly higher than that in
our previous study. However, when the
frequency of depressive disorders defined
as K-CESD-R≥ 16 was compared between
the two timepoints, patientswithAAV dur-
ing the pandemic did not show a higher
frequency of depressive disorders than be-
fore the pandemic (35.4 vs. 41.7%). Al-
though it is difficult to elucidate the exact
mechanism, it seems that there is an upper

limit for the total amount of depression in
patients with AAV exposed to chronic in-
flammation for a long time, unlike in the
general population. In addition, within
the upper limit for the total amount of
depression, it can be assumed that the
proportion of effects on the potential for
the occurrence of depressive disorders in
patients with AAV may vary.

The most important result of our pre-
vious study was that the cut-offs of SF-36
MCS and PCS for K-CESD-R≥ 16 were de-
termined in patients with AAV, and since
we used the cut-offs of SF-36 MCS and
PCS that are routinely obtained at every
visit, instead of filling out the K-CESD-R
form, depressive disorders could be esti-
mated in actual clinical practice. Similarly,
in this study, the cut-offs of SF-36MCS and
PCS for K-CESD-R≥ 16were also identified,
and they could significantly predict cur-
rent depressive disorders in patients with
AAV during the SARS-CoV-2 pandemic. In
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Fig. 39 Cut-off of BVAS for
depressive disorders dur-
ing the SARS-CoV-2 pan-
demic. A significant corre-
lation between BVASand
K-CESD-Rwas observed
in patients with AAVdur-
ing the SARS-CoV-2 pan-
demic, unlike those before
the pandemic. BVASexhib-
ited a significant the area
under the curve in the ROC
curve analysis in patients
with AAVduring the pan-
demic. Patients with AAV
with BVAS≥ 9.5 exhibited
a significantly higher risk
for depressive disorders
than thosewith BVAS< 9.5
(RR 12.889). BVAS Birm-
ingham vasculitis activ-
ity score, SARS-CoV-2 se-
vere acute respiratory syn-
drome coronavirus type 2,
K-CESD-R the Korean ver-
sion of the Center for Epi-
demiologicStudiesDepres-
sion Scale-Revised,ROC re-
ceiver operator character-
istic,AAVANCA-associated
vasculitis,ANCA antineu-
trophil cytoplasmic anti-
body,RR relative risk

real clinical settings, patients with AAV
are usually asked to fill out the SF-36 form
during every regular visit, but it is not
recommended to complete the K-CESD-R
form. Therefore, even in patients with AAV
withsubtledepressivesymptoms, earlyde-
tection of depressive disorders based on
K-CESD-R becomes difficult. At this time,
if depressive disorders are screened us-
ing SF-36 in patients with AAV, and then
K-CESD-R is applied to patients with sus-
pected depressive disorders, it is believed
that they can be diagnosed and treated
early, particularly those that develop dur-
ing the pandemic [18].

Regarding patients with AAV before
the SARS-CoV-2 pandemic, BVAS was
not significantly correlated with SF-36
MCS (r= –0.128, P= 0.385) or SF-36 PCS
(r= –0.154, P= 0.295). However, despite
the significant correlations of SF-36 PCS
with BVAS and K-CESD-R, BVAS was not
significantly correlated with K-CESD-R
(r= 0.104; . Table 2). Meanwhile, re-
garding patients with AAV during the
pandemic, BVAS was inversely correlated

withbothSF-36MCS (r= –0.320, P= 0.001)
and SF-36 PCS (r= –0.349, P< 0.001). In
addition, as expected, BVAS was signifi-
cantly correlated with K-CESD-R (r= 0.511;
. Table 2). Summarising the results so
far, SF-36 MCS and PCS were inversely
correlated with K-CESD-R and significantly
predicted current depressive disorders in
patients with AAV for both before and
during the pandemic. However, BVAS
exhibited a significant correlation with
K-CESD-R and predicted depressive disor-
ders only in patients with AAV patients
during the pandemic, which arouses
interest.

The hypotheses as to how BVAS is sig-
nificantly linked to the likelihood of de-
pression disorders are as follows. First,
given that K-CESD-R and the frequency of
depressive disorders defined as K-CESD-
R> 16 did not differ between the two time
points, the total amount of the potential
of the occurrence of depressive disorders
was the same, regardless of the pandemic.
Second, since BVAS did not differ between
thetwotimepoints, itcannotbeconcluded

that this discrepancy resulted from an in-
crease in the absolute activity of AAV in
patients during the pandemic. Third, there
have been reports that the frequency of
depressive disorders increased due to the
fear of SARS-CoV-2 infection, limitations in
daily life, and socioeconomic difficulties
[16]. Therefore, this discrepancy cannot
be attributed to a decrease in the influ-
ence of the first and second groups of risk
factors on the occurrence of depressive
disorders. Fourth, it can be reasonably
speculated that the potential of the oc-
currence of depressive disorders wasmore
sensitive to BVAS. Therefore, it was con-
cludedthatactive therapeutic intervention
to lower BVAS of patients with AAV during
the pandemic can ultimately reduce the
risk of developing depressive disorders.

Theeffectof depressivedisordersbased
on K-CESD-R on SF-36 or BVAS may be
greater than the effect of SF-36 or BVAS on
K-CESD-R. However, even if this is the case,
it is impossible to receive the K-CESD-R
questionnaire from all AAV patients in ac-
tual clinical practice. On the other hand,
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obtaining an SF-36 form and assessing
BVAS are currently being performed in
clinical practice. Therefore, the gist of this
study result is not to reveal the direction
in which they affect, but to screen patients
whohavedepressivedisorders usingSF-36
and BVAS and give them the opportunity
to be treated by psychiatric specialists.

The merit of this study was that we ver-
ified the clinical utility of SF-36 MCS and
PCS in screening fordepressivedisorders in
patients with AAV during the SARS-CoV-2
pandemic and compared it to that in the
same population of patients before the
pandemic. In addition, for the first time,
we demonstrated that BVAS could predict
current depressive disorders in patients
with AAV during the pandemic. Including
the same patients with AAV who partici-
pated inourprevious studyandcomparing
the paired clinical data between the two
time points based on the pandemic pro-
vided dynamic information and aided in
overcoming the limitations of the previ-
ous study. Moreover, this study provided
a method to obtain the cut-offs of param-
eters for predicting the cross-sectional de-
pressive disorder rather than the fixed cut-
offs, which couldproperly apply the results
of this study to patients of different eth-
nicities and nations. However, this study
had several limitations. The small number
of patients, which was one of the limi-
tations of the previous study, remained
a limitation in this study since only the
patients who participated in the previous
study were included in the present study.
Another limitation of this study is that
it failed to actively analyse causes other
than AAV that might have contributed to
the development of depressive disorders
during the SARS-CoV-2 pandemic, partic-
ularly personality disorders or socioeco-
nomic status. Nevertheless, this study has
clinical significance in thatwe clarified that
both SF-36 and BVAS could not only esti-
mate current activity of vasculitis but also
screen for current depressive disorders in
patients with AAV during the pandemic.

Conclusions

We observed no change in K-CESD-R or
K-POMS subscale scores in patients with
AAV before and during the SARS-CoV-2
pandemic and those during the pandemic.

Zusammenfassung

Birmingham Vasculitis Activity Score und der Short Form 36-Item
Health Survey als Prädiktoren aktueller depressiver Störungen bei
Patienten mit antineutrophile-zytoplasmatische-Antikörper-
assoziierter Vaskulitis während der SARS-CoV-2-Pandemie

Hintergrund: In der vorliegenden Studie wurden die Häufigkeit und Schwere
depressiver Störungen vor und während der durch das „severe acute respiratory
syndrome coronavirus type 2“ (SARS-CoV-2) verursachten Pandemie bei Patienten
verglichen, die an einer mit antineutrophilen zytoplasmatischen Antikörpern
assoziierten Vaskulitis (AAV) erkrankt sind. Dazu wurden die koreanische Version
der Center for Epidemiologic Studies Depression Scale-Revised (K-CESD-R) und die
koreanische Version des Profile of Mood States (K-POMS) für Depression verwendet;
außerdem wurden weitere Prädiktoren für aktuell bestehende depressive Störungen
bei den Patienten während der Pandemie ermittelt.
Methoden: Von den 61 Patienten mit AAV, die vor der Pandemie teilnahmen,
wurden 8 Patienten an andere Krankenhäuser überwiesen, 3 Patienten starben, und
2 verweigerten die Teilnahme an der Studie. Letztlich nahmen 48 Patienten an der
Studie teil. Depressive Störungen wurden definiert als ein Wert für K-CESD-R≥ 16.
Ergebnisse: Beim Vergleich der Muster für psychische Gesundheit von Patienten
mit AAV vor und während der Pandemie wurde keine Veränderung hinsichtlich der
Subskalenwerte für K-CESD-R oder K-POMS festgestellt. Unter den AAV-bezogenen
Indizes waren – unabhängig von der Pandemie – der Score für die psychische
Komponente (MCS) und die physische Komponente (PCS) des Short-Form 36-Item
Health Survey (SF-36) in signifikanter Weise mit der K-CESD-R korreliert, sie eigneten
sich zur Vorhersage bestehender depressiver Störungen. Bei Ermittlung des Grenzwerts
des Birmingham Vasculitis Activity Score (BVAS) für depressive Störungen anhand der
„receiver operator characteristic curve“ erwies sich dieser als signifikanter Prädiktor
für aktuell bestehende depressive Störungen bei Patienten mit AAV während der
Pandemie – im Gegensatz zu vor der Pandemie.
Schlussfolgerung: Es wurde erneut nachgewiesen, dass sich mit dem SF-36-MCS und
-PCS aktuell bestehende depressive Störungen vorhersagen ließen – unabhängig von
der Pandemie –, und darüber hinaus wurde hier erstmals gezeigt, dass der BVAS ein
Prädiktor aktuell bestehender depressiver Störungen bei Patienten mit AAV während
der Pandemie im Gegensatz zu vor der Pandemie war.

Schlüsselwörter
Antineutrophile zytoplasmatische Antikörper-assoziierte Vaskulitis · Severe acute respiratory
syndrome coronavirus-2 · Aktivität · Funktion · Depression

Nonetheless, we verified that SF-36 MCS
and PCS were significantly correlated
with K-CESD-R and could predict current
depressive disorders defined as K-CESD-
R≥ 16, regardless of the pandemic. In
addition, we demonstrated for the first
time that BVAS was a predictor of current
depressive disorders in patients with AAV
during the pandemic.
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