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Clinical and immunological analysis of onset of dipeptidyl peptidase-4 inhibitor
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We conducted the epidemiological surveK of dipeptidyl peptidase-4 inhibitor
associated bullous pemphigoid(DPP4iBP) and analyzed for biomarkers predicting

its onset and prognosis focusing on immunological aspects. A national survey that was firstly
conducted in Japan revealed the proportion of DPP4iBP, different of sex, clinical types and
prognosis. The severity was similar to that of BP without DPP4i intake unlike previous reports.
There were a certain number of cases in which remission was achieved only by discontinuation of
DPP4i. Regarding biomarkers, peripheral blood cell counts and serum cytokines were examined. The
peripheral neutrophil to lymphocyte count ratio is useful for predicting the prognosis of DPP4iBP.

DPP4



IL-13 IL-15 1IL-17 IP-10 MCP-1 MIP-1a
) PCR
669 94

713 7.56 DPP-4

DPP4iBP

(BP) 17 (BP180)
DM (DPP)-4 BP DPP4iBP
DPP-4 DM
2016 DPP-
4 67.5 225.3 DPP-4 BP
DPP4iBP
DPP-4
(Diabetes Care 2011) DPP4iBP
DPP4iBP
DPP4iBP T
T
DPP4iBP
(PBMC)
DPP-4
BP PBMC
DPP4iBP
2016 1 1 12 31 BP
DPP-4 DPP4iBP
NonDPP4iBP BP DPP-4
BP BPDAI BP180NC16a
CLEIA BP230 (ELISA) BP
BP DPP-4 DPP-4
DPP-4 DLST
PBMC (FCW)
T CD4 CD8 Treg Thl7 NK  NKT
CDl4classical monocyte cMO pMO
(Thl1 Th2 1IL17 TNFalfa IL-6 ILlbeta )
( )
EGF G-CSF GM-CSF IFN-a 2 IFN-y IL-la IL-
13 IL-1ra IL-2 IL-3 IL-4 IL-5 IL-6 IL-7 IL-8 IL-10 IL-12 (p40) IL-12 (p70)

MIP-13 TNF-a TNF-B VEGF Eotaxin/CCL11

BP
243 34.1



NonDPP41iBP 461 64.6 9 1.3 DPP4iBP
DPP-4 37.2 23.8
13.8 12.3
DPP4iBP  NonDPP4iBP P0.91 DPP41iBP
P<0.01 DPP4iBP  NonDPP4iBP BPDAI
DPP-4
DPP4iBP
NonDPP4iBP P<0.01 BP180ONC16a DPP
BP230 NonDPP41iBP P<0.01
BP180NC16a P<0.01
BP180NC16a
BP180NC16a DPP41iBP
P 0.046
BP DPP-4 79.9
10.7
17.6 2.87 2.9 0.2
17
BP180NC16a
P<0.01
CD
CD8 Treg
(S.Sugiyama et al ,J Am Acad Dermatol. in press)
NLR
BP, n=63
; |
[ Non-DPP-4i-BP,n=35 | | DPP-4i-BP,n=28 | A DPP-4 BP
l" Exclusions (n=18) ,—* Exclusion (n=3)
| Non-DPP-4i-BP, n=17 | [ DPP-4i-BP,n=25 | B DPP-4 BP
L NLR at baseline é‘ C 90
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, : | Cessation of DPP-4i }—1 DPP4iBP IRIS
NLR at peak, very early, | [ 0" i ory carly (1-2 weeks),
5:2:;;:: Ipa;(:ig: =t 9 f;'i,"!.,fi,‘;!:.ikjgs?..‘f,'f};i:;,‘ Corticosteroid D 90
""""""""""""""""""""""""""""" .treatmgnt i}
! ! immediately DPP4iBP IRIS
Spontaneous remission Exacerbation of BP, | | after cessation
of BP, group A, n=8 group B, n=9 of DPP-4i, n=8
| ] E 90
| Supportive care, n=8 | | Corticosteroids, n=17 I DPP4iBP
2 lost to follow-up
| Follow-up longer than 90 days (n=23) ‘
No compications, Infectious IRIS, Autoimmlune IRIS,
group E, n=8 group C, n=11 group D, n=4
(4 deaths)
DPP4iBP  NonDPP4iBP baseline
NLR
DPP41iBP (16%) NonDPP4iBP



DPP4i BP

A @
3-4 80% § 8. 1
B,DPP-4 g -
@
2 2 ®
8 o] Group A,
£ ‘ supportive
é - l care, n=8 Log-rank test
.§ © P<0.01
i 2
2 DPP4iBP 5 8 Group B,
DPP-4 ) ———— corticosteroids
g n=9
§ 84 . : .
= 0 50 100 150 200 250
Duration of follow-up after initiation of treatment (days)
DPP4iBP 90
C: IRIS
BP BP
IRIS CMv 2
D: BP IRIS
NLR ( A) B baseline
baseline, peak NLR
baseline NLR  peak NLR
DPP4iBP (A) DPP-4 ®)
baseline  peak NLR A<B ( D
Spontaneous Exacerbationof ~ P-value 1 _
remission of BP/corticosteroids DPP4iBP DPP4
BP/supportivecare n=9 A
n=8
%ﬁr‘]’%gg PP-di therapy", months, ;7 155 385 475, 60) 0.25 B NLR
Eﬁi&ﬁ:ﬁﬁj}"r‘f ébsf(?;igD;f 4 80270 (1-18) 123524 (914) 027
Serum BP180Ab level at baseline
(before DPP-4i cessation), mean 67.1(0-387.5) 1440 (0-791.7) 051
(range)®
Time until clinical remission after
DPP-4i cessation (days)®
Mean (range) 101.1 (20-245) * 21.8(9-61) 0.04
Median (IQR) 73 (44-140) * 16 (9-30.3) 0.01 ROC
Baseline’ (before DPP-4i cessation) N
NLR, mean  SEM 233£071 5.66£0.92 * 002 Baseline NLR 4.3 peak NLR
Neutrophil count, mean = SEM 3276 + 630 4826 + 483 0.07 6 58
Lymphocyte count, mean = SEM 1806 + 425 970 + 122 0.07 b
Peak®
NLR, mean + SEM 2.72+£0.68 10.56 +£2.74* 0.01
Neutrophil count, mean = SEM 3677 + 506 7844 £ 460* <0.001
Lymphocyte count, mean + SEM 1638 +293 952 +233 0.11
Very early post-cessation period
(1-2 weeks) ¥
NLR, mean+ SEM 2.25+0.38 4.72+1.30 0.11
Neutrophil count, mean + SEM 3186 +283 5774 £ 795* 0.02
Lymphocyte count, mean = SEM 1582 + 306 1402 + 240 0.66
L ate post-cessation period (1-4
months) ¢
NLR, mean+ SEM 2.52+0.60 3.48+0.77 0.34
Neutrophil count, mean = SEM 3546 + 452 4334 +613 0.31
Lymphocyte count, mean + SEM 1630 + 249 1426 + 232 0.58
Initial corticosteroid dose,
mg, mean = SEM 0 305+34
Cases free of BP without .
corticosteroids at 1 year, n (%)* 8 (100) 00 <001
Complications, number of cases (%) 2 (25.0) 7(77.8) 0.06
DPP4iBP ), IRIS(C), IRIS(D) Baseline NLR
peak NLR IRIS E D< C NLR IRIS
NLR 2 IRIS(C) baseline peak
IRIS(D) baseline 1-2
1-4 NLR IRIS
IRIS BP BP
NLR CRP



No Infection Autoimmune  P-
complications ~ (group C) disease or value
(group E) n=8 n=11 refractory BP
(group D) n=4
Baseline
NLR, mean + SEM 207049  6.11+1.15% 4.92+£0.98% 0.01
Neutrophil count, mean = SEM 3234+596 5044 +630* 6238+ 1105* 0.04
Lymphocyte count, mean + SEM 1859 +412 936+ 136 1299 +133 013
Peak in very early to early post-cessation
period (1-4 weeks) *
NLR, mean + SEM 224+059 122+2.84* 4.58+0.54 <0.01
Neutrophil count, mean + SEM 3400 +518  7985+566% 6170+ 1110*  <0.01
Lymphocyte count, mean £ SEM 1768 + 322 740 £ 126 1395 + 405 0.08
Very early post-cessation period (1-2
weeks) ¥
NLR, mean + SEM 2.16+0.47 5.03+1.63 3.05+£041 0.25
Neutrophil count, mean + SEM 3105+350 5875+1018 4440 £ 930 0.09
Lymphocyte count, mean + SEM 1645+386 1365+ 306 1440 + 110 0.82
L ate post-cessation period (1-4 months)"
NLR, mean + SEM 2.09+049  3.41+0.99 4.44+0.67 0.17
Neutrophil count, mean + SEM 3293 +444 4088 +724 5190+ 184 0.18
Lymphocyte count, mean + SEM 1737 £266 1430 +299 1200+ 210 0.52
anz:gflslzL*R’ pek - catly (34 weeks), 0374026 3.95+0.77* 153+094 001
Systemic corticosteroids, n (%)* 2(25.0) 10(90.9) 3(75.0) <0.01
Epitope spreading, n (%)* 0(0) 4(36.4) 3(75.0)* 0.02
1-year mortality rate, n (%)% 0(0) 4(36.4) 0(0) 0.07
706.2 15

(Remission off therapy)

Remission off therapy

DPP4i-BP
4
8 . : A
= 1 Supportive care
s}
51 i —
g : Corticosteroids
=S P=0.11
s
an &
o
8.
Q Y T Y
0 100 200 0 (gays)
DPP4iBP 5 DPP4i BP

2
DPP4i

4

BP

IRIS

E NLR

IRIS

1 Remission off therapy

603

DPP4iBP



3 3 0 1

Sugiyama Seiko Yamamoto Takenobu Aoyama Yumi

Neutrophil to lymphocyte ratio is predictive of severe complications and mortality in patients 2021
with dipeptidyl peptidase-4 inhibitor-associated bullous pemphigoid: a retrospective
longitudinal observational study.
Journal of the American Academy of Dermatology -
DOl
10.1016/j . jaad.2021.05.043
Sugiyama S Tanaka R Hayashi H lzumi K Nishie W Aoyama Y 100
Acquired Haemophilia A in DPP4 Inhibitor-induced Bullous Pemphigoid as Immune Reconstitution 2020
Syndrome
Acta Dermato Venereologica adv00178
DOl
10.2340/00015555-3539
Aoyama Yumi Sugiyama Seiko Katayama Chieko Kamiya Koji 62
Risk factors for cytomegalovirus reactivation in autoimmune bullous disease patients on 2021
immunosuppressive therapy
Australasian Journal of Dermatology e343-e344

DOl
10.1111/ajd.13528

14 0 1

DPP-4

118

2019




71

2019

2019

DPP4

2019

DPP4 DPP4

41

2020




DPP-4 Bullous pemphigoid

70

2018

DPP4

117

2018

Pemphigoid nodularis

40

2018

DPP4

39

2017




39

2017
A DPP4
47
2017
DPP-4 NLR(neutrophil to lymphocyte ratio)
2
2020

The 45th Annual Meeting of The Japanese Society for Investigative Dermatology

Neutrophil-to-lymphocyte ratio as a useful biomarker can predict outcomes in dipeptidyl peptidase-4 inhibitor associated
bullous pemphigoid
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