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FIG E1. Chimerism of langerin-positive dDCs in BMC mice. The CD11c* MHC class Il EpCAM ™ CD103" lan-
gerin-positive DCs of the dermis from langerin-eGFP-DTR, BMC, or B6 mice (left panels) were analyzed by
means of flow cytometry for the expression of GFP. The frequencies (percentages) of GFP* and GFP™ cells
among langerin-positive dDCs are shown (right panels). APC, Allophycocyanin; PE, phycoerythrin; PECy7,
phycoerythrin-Cy7; WT, Wild Type.
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FIG E2. Effect of DT on reconstituted langerin-positive dDCs in BMC mice. Langerin-eGFP-DTR and BMC
mice were treated with or without DT, and the CD11¢* MHC class II" EpCAM~ CD103" and CD11¢* MHC
class Il EpCAM™ CD103~ dDC subsets were analyzed by means of flow cytometry. The frequencies (per-
centages) of EpCAM* CD103~ and EpCAM™~ CD103" cells among CD11c* MHC class Il DCs in the dermis
are shown. APC, Allophycocyanin; PE, phycoerythrin.
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In order to explore the mechanisms of inflammatory
skin disorders, we established two methods of expan-
ding skin-derived lymphocytes, one using high levels
of interleukin (IL)-2 and IL-4 (method A) and the
other using low levels of cytokines and anti-CD3/CD28
microbeads (method B). Both methods provide advan-
tages for functional studies. With either of these two,
we could obtain more than 107 cells/ from a 3 mm skin
biopsy in 21 days from 23 out of 26 biopsies of various
skin diseases. The relevance of these cells was confir-
med by shifted T-cell receptor f chain variable region
(TCR-VB) repertoire and antigen-dependent prolifera-
tion in antigen-driven skin disorders. The propagation
of skin-resident lymphocytes, seen especially in method
A, seems to be mediated by a functional defect of regu-
latory T cells residing in skin sequentially expanding
under the conditions of our methods. Key words: skin-
derived lymphocytes; T-cell receptor repertoire; regula-
tory T cells.
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Skin has an exquisite immune system that protects against
invasion by pathogens. Dysregulation of the skin im-
mune system may influence chronic inflammatory skin
diseases, including atopic dermatitis (AD) and psoriasis
(1). An ideal way of exploring the mechanisms of such
conditions would be to obtain large numbers of inflam-
matory cells resident in skin. However, it is difficult
to expand a low number of cells from skin explants to
obtain sufficient numbers of cells to investigate, and
special techniques and devices are required (2, 3). We
describe here the establishment of two simple methods
of expanding skin-derived lymphocytes, which provide
advantages for functional studies.
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MATERIALS AND METHODS

Patients

Twenty-three patients with AD (6 men, 3 women; mean age 44
years (range 3661 years)), psoriasis (6 men, 1 woman; mean age
47.5 years (range 26—70 years)), acute/chronic eczema, which
could not be further defined (2 men, 2 women; mean age 64 years
(range 55-87 years)), pityriasis lichenoides (1 man, age 68 years)
or drug eruption (2 men, age 56 and 64 years) were included in
the study. Two healthy individuals (age 48 and 64 years) donated
normal skin and a subject with an erythematous lesion following
a tuberculin skin reaction (1 man, 64 years) also participated
in this study. A total of 26 skin specimens were obtained from
these 25 patients/persons. All of the patients were informed about
the purpose of this study and agreed to participate. All studies
were conducted in accordance with the Declaration of Helsinki
Principles for Human Tissue Research and were approved by the
Institutional Review Board of Aarhus University and Hamamatsu
University School of Medicine.

Reagents, monoclonal antibodies and culture media

Fluorescein isothiocyanate (FITC)-labelled anti-Vofp common
frame and anti-cutaneous lymphocyte antigens (CLA) mono-
clonal antibodies (MoAbs) were obtained from PharMingen,
Sorrent Valley, CA, USA. Twenty-four T-cell receptor B chain
variable region (TCR-Vp) gene products were analysed with
IOtest Beta Mark, TCR-Vp repertoire kit (Beckman Coulter
Co., Marseille, France). FITC- and phycoerythrin (PE)-labelled
anti-CD3 (SK7), anti-CD4 (SK3), and anti-CD8 (SK1) were
obtained from Beckton Dickinson, San Jose, CA, USA. MoAbs
against chemokine receptors were obtained from R & D System
Inc. Minneapolis, MN, USA.

To detect the expression of Foxp3, a PE anti-human Foxp3
staining set (e-Bioscience, San Diego, CA, USA) was used
according to the manufacturer’s protocol.

Cells were cultured in RPMI-1640 (Gibco, Paisley, UK)
supplemented with L-glutamine (2 mM), sodium pyruvate (1
mM), 5x 10~ M 2-mercaptoethanol, 1% of a 100 x mixture
of non-essential amino acids (Gibco), antibiotics and pooled
human AB serum or 10% heat-inactivated foetal calf serum.
For culture of these cells, the medium was supplemented with
recombinant human interleukin 2 (rIL-2, Takeda Pharmaceutical
Co., Tokyo, Japan and R & D System Inc.) and/or recombinant
human IL-4 (R & D System Inc.).

Establishment of skin-derived lymphocyte cell lines

Skin-derived lymphocyte cell lines were established by two
methods (A and B), as follows.
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Method A. A 3-mm skin biopsy was cut into 1 mm square
pieces with a sharp blade and immersed in 10 ml RPMI-1640
containing IL-2 (1,000 U/ml) and IL-4 (250 U/ml) in a 25 ml
culture bottle (Corning) for 14-21 days. When the cell density
yielded more than 10 cells/ml, half of the culture medium was
exchanged with RPMI-1640, as above, containing IL-2 and IL-4
at the same concentrations.

Method B. A 3-mm skin biopsy was cut as in method A and
cultured in 10 ml RPMI-1640 containing IL-2 (50 U/ml) and 10
pl anti-CD3/CD28 Ab-coated microbeads (CD3/CD28 T-cell ex-
pander, Dynal Biotech, Oslo, Norway) in a 25 ml culture bottle
for 7 days. On day 8, the cells were harvested and the bound
microbeads were detached with a magnetic device (Dynal), and
transferred into a new flask containing RPMI-1640 with IL-2
and new microbeads at the same concentration (re-stimulation).
At 6-8-day intervals re-stimulation was performed in order to
further expand the cells for 2 months.

Cell preparations for antigen-presenting cells

Freshly isolated peripheral blood mononuclear cells (PBMC)
were incubated in a 6-well-plate for 45 min, and the adhe-
rent cells were harvested and cultured in RPMI with serum
containing GM-CSF (10 ng/ml, R & D) and IL-4 (10 ng/ml)
for 14-21 days to obtain monocyte-derived dendritic cells as
antigen-presenting cells (APCs).

Lymphocyte proliferation assay with 5- or 6-(N-succinimidyloxy-
carbonyl)-fluorescein 3’,6 ’-diacetate labelling method

After labelling with 5- or 6-(N-succinimidyloxycarbonyl)-
fluorescein 3°,6’-diacetate (CFSE), as described previously (4),
cells were cultured in 96-well flat-bottomed plates (Corning
Glass Works, Corning, NY, USA) in the presence or absence
of antigens (tetanus toxoid (TT) 3 fpu/ml, purified protein
derivatives (PPD) 1-10 pg/ml or salazosulfapyridine10 pg/ml
and APCs in selected cell lines, and were analysed with flow
cytometry after 3 days culture.

Flow cytometric analysis

Aliquots of 10° cells were stained with FITC-, PE- and PerCP-
conjugated MoAbs, and analysed as described previously (4).

Statistical analysis

Mann-Whitney U test was used for non-parametric analysis and
Student’s #-test for parametric analysis. p <0.05 was considered
statistically significant.

RESULTS

Propagation of skin-derived lymphocytes from a skin
biopsy

The cell number increased progressively to more than
107 cells/specimen from all the skin pieces in method A
(filled symbols) and B (open symbols), in 23 out of 26
biopsies (Fig. 1a and b). In method A, the proliferation
activity peaked between 14 and 20 days in culture and
decreased over the next 30 days (Fig. 1b). The optimal
proliferation response was observed at a cell density
of approximately 5 x 10° cells/ml (Fig. 1b). In method
B, although the proliferation activity was inferior to
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Fig. 1. Proliferation of cells derived from skin specimens. (a) Absolute
number of cells expanded from skin lesions by methods A (filled symbols)
and B (open symbols). Total cell number per skin piece was indicated. The
x-axis indicates culture period. Circle, AD; square, drug eruption; triangle,
psoriasis. (b) Cell division activity depending on cell density and culture
days. After labelling with 5- or 6-(N-succinimidyloxycarbonyl)-fluorescein
3°,6’-diacetate, cells harvested at day 15 and day 30 were cultured for 72
h at different cell densities (2%10%ml and 5x 10%ml), followed by flow
cytometry (FCM) analysis. Numbers indicate the percentage of divided cells
in the total cells, as shown in a box.

CFSE

that in method A (Fig. la), periodic stimulations with
anti-CD3/CD28 Ab-coated microbeads could main-
tain cell viability for at least 3 months in 12 out of 14
biopsies.

Analysis of phenotype and TCR-VJ usage of skin-derived
cell lines

The phenotypes of cells expanded by methods A and
B from skin lesions were examined for their TCR-V3
repertoire of lymphocytes. In both methods, the ex-
panded cells from all the specimens were CD3"CD14-

Table 1. Phenotype of expanded cells during culture

Di12* D20* D28*

Method A PPD reaction CD4 71.5 14.0 n.d.
CD8 20.3 85.9 n.d.

Psoriasis CD4 59.6 93.1 99.5

CD8 24.6 4.7 0.5

Drug eruption ~ CD4 81.1 49.0 15.9

CD8 17.6 479 715

Normal skin CD4 97.6 88.0 25.5

CD8 0.15 11.7 74.2

Method B Drug eruption CD4 35.6 29.8 11.4
CD8 64.4 67.6 85.2

Normal skin CD4 60.5 55.5 40.0

CD8 352 45.0 58.0

The percentage of cells positive for CD4/CD8 among total lymphocytes is
indicated.

*Indicates culture days. n.d.: not done.

PPD: purified protein derivatives.
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'F ig. 2. Phenotypic changes of expanded

cells during culture. (a) Ratio of CD4*
cell number to CD8* cell number
during culture. Each plot indicates the
ratio at that time-point. (b) Percentage
of CD4*CCR4" cells in total cells
expanded from atopic dermatitis (n=4,
open symbols) and psoriasis (n=4,
filled symbols) lesions during culture.
Symbols indicate individual patients.

Fig. 3. T -cell receptor 3 chain vari-
able region (TCR-VP) repertoire of
T cells expanded from skin. (A and B)
TCR-Vp usage of cells expanded by
method A from the positive tuberculin
test (grey) and the normal site 5 cm
away from the lesion (hatched) and
circulating lymphocytes of normal
subjects (black) and the tested subject
(white) was analysed by FCM using
antibodies against Vs at the gate of
(A) CD4* cells and (B) CD8" cells.
(C and D) TCR-Vp usage of cells
expanded by method A (dark-grey)
and method B (/ight-grey) from drug
eruption (DE) lesions and circulating
lymphocytes of normal subjects
(black) and the patient (white) was
analysed by FCM using antibodies

fl cl_c-_thlﬁ h,t'___ tm rl—t.-ﬂﬂl-h—c- ﬂ-—-—ﬁ- L against Vs at the gate of (C) CD4*

cellsand (D) CD8* cells. Vertical bar:
standard deviation. Numbers indicate
the percentage of total cells.



CD19CD20" cells, indicating T lymphocytes. A
decrease in CD4/CD8 ratio was noted (Table I and
Fig. 2a) with a transient increase in CD4*CCR4" cells
(Fig. 2b) during the culture in method A, but not in
method B.

We established two cell lines by method A from
the skin samples of a positive tuberculin lesion and
clinically normal skin 5 cm away from the tuberculin
lesion in the same individual (Fig. 3A and B). CD4*
cells from the tuberculin reaction showed preferential
usage of VB3, VB14, VB17 and VB21.3, while those
from normal skin predominantly expressed VB3 and
VB23 (Fig. 3A). Among CD8" cells, the expanded
cells from the lesion highly expressed VB8 (Fig. 3B),
whereas all the cells from the normal skin site were
negative for CD8. This suggests that CD8"* T cells ac-
cumulating in inflamed skin expand easily compared
with normal skin.

We next compared the V[ usage of cells expanded
from drug eruptions using methods A and B at 21 days
(Fig. 3C and D). We observed divergence in the T-cell
receptor repertoire of expanded cells between the two
methods. While CD4* cells bearing VB1, VB13.1 and
VB18 proliferated preferentially by method A, those
positive for VB8, VP14 and VP22 expanded significantly
by method B (Fig. 3C). Additionally, we found that 95%
of CD8* cells were positive for VB3 in method A, and
65% were VB5.1 in method B (Fig. 3D). The highly
skewed TCR-Vp repertoire of the skin-derived cells
and their remarkable difference from the circulating
lymphocytes suggest special compartmentalization of
skin-specific T cells.

Relevance of lymphocytes derived from inflammatory
skin lesions

To investigate whether the lymphocytes expanded from
skin lesions by these two methods were pathogenic, we
investigated the immune responses of expanded lymp-
hocytes to causative antigens in the tuberculin reaction
and drug eruption. Despite an absence of proliferative
response in the culture without PPD or APCs, irrespec-
tive of their CD4 or CD8 expression, CFSE-labelled
cells expanded from the tuberculin reaction by method
A were proliferating in response to PPD antigens, but
not to tetanus toxoid (TT) in the presence of autolo-
gous APCs (Fig 4a). The cells expanded from normal
skin in the tested individual did not respond to PPD.
In the same way, we found drug-specific proliferation
of skin-resident cells from salazosulfapyridine-induced
eruption lesion by method B (Fig 4b), although CD4*
cells predominantly expanded rather than CD8" cells
(data not shown). These observations indicated that
the cells expanded from skin lesions by our methods
contained antigen-specific T cells in the antigen-driven
skin diseases.
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Fig. 4. Antigen response of the expanded cells by (a) method A and
(b) method B in inflammatory conditions. After labelling with 5-or
6-(N-succinimidyloxycarbonyl)-fluorescein 3’,6’-diacetate (CFSE), the
expanded cells were cultured for 72 h with or without antigen-presenting
cells (APCs) and in the presence of antigens, followed by FCM analysis. (a)
Proliferation of the cells expanded by method A from positive tuberculin test
site (TS) in response to PPD antigens. +: added; —: not added; TT: tetanus
toxioid; N: cells expanded from normal site near the positive test site in the
same individual. Number indicates percentage of total cells. (b) Proliferation
of the cells expanded by method B from the drug eruption lesion in response
to the culprit drug, salazosulfapyridine (drug, 0, 1 and 10 pg/ml). +: added;
—: not added. Numbers indicate percentage of total cells.

Transient expansion of CD4*CD25*Foxp3* cells by
high level of IL-2 and anti-CD3/CD28 microbeads

A high level of IL-2 promotes vigorous expansion of
natural regulatory T cells (Tregs), being parallel to
augmentation of an anti-tumour effect in patients with
cancer (5, 6). Because of the high IL-2 level in method
A, we investigated the number of Tregs among CD4*
cells expanded from various disease skins including
AD (n=35) and psoriasis (n=4) by enumeration of
cells co-expressing CD25 and Foxp3 (6). In method A,
CD4*CD25*Foxp3* cell population was 5.0% +4.7%
(mean + SD) at day 10-13 (Fig SA—C) and significantly
increased to 23.2% +17.4% from day 14 to day 20,
while they decreased to 7.9% +6.7% after day 21 and
disappeared after day 35. In cultures from AD lesions,
comparable increments of CD4*CD25*Foxp3* cells
were found between methods A (40.1%) and B (32%)
at day 16.

Cytotoxic activity of blood lymphocytes against expanded
skin-resident cells

We investigated the cytotoxic activity of blood lymp-
hocytes against expanded cells from skin lesions of AD
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CD4'CD25'Foxp3* cells in cells
expanded by method A from skin lesions
of atopic dermatitis (AD), psoriasis (P)
and drug eruption (DE) during culture.
After reaction with fluorescence-
conjugated Abs against CD4, CD25 and
Foxp3, cells were analysed with FCM at
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total cells. Representative results shown.
(b) Percentage of CD4*CD25*Foxp3*
cells in cells expanded from atopic
dermatitis (n=5, open symbols) and
psoriasis (n=4,filledsymbols) lesions by
method A during culture. (c) Percentage
of CD4'CD25*Foxp3* cells in cells
expanded by method A during culture.
Plots include all data for various skin
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(n=6), psoriasis (n=4) and a positive tuberculin test.
However, no cytotoxic activity was detected.

DISCUSSION

In order to obtain a large number of skin-resident T
cells, we established two methods of expanding T-cell
lines from 23 out of 26 skin pieces, including AD, drug
eruption, psoriasis, acute/chronic dermatitis, pityria-
sis lichenoides, PPD reaction and normal skin. Our
methods rendered more than 107 cells for 21 days, and
are superior to the previous “gold-standard” method
of Cavani et al. (7) and the recently-developed method
that can propagate at most 2.5 x 10° cells from a skin
sample for 21 days (8).

Although large numbers of skin-resident T cells could
be used to obtain a direct insight into the mechanisms
central to the skin disease in question, it is practically
difficult to obtain high numbers of such cells. Only low
numbers of skin-resident cells are obtained using pre-
existing methods of mechanical dissociation combined
with chemical reagents (2, 8), and the cells need to be
expanded in culture in order to obtain larger numbers
to analyse the cell functions, as in the case of establis-
hing T-cell clones and lines with complicated culture
techniques (8). To overcome these issues, researchers
have developed various methods, including cell culture
with a high-dose of IL-2 alone (9), plus IL-4 (10-13) and
special devices (3, 7). However, these methods cannot
ensure that the expanded cells are relevant to pathogenic
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diseases (n=10) in this study (some
values are missing). *p<0.02, **p
<0.03. Mann-Whitney U test. ND:
not done.
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cells in the skin. The present study clearly showed the
functional relevance of expanding skin cells.

A difference of our methods from those of others
is that the skin specimens are placed floating in the
medium in a 25 ml flask. Intact skin explants may
supply skin tissue-releasing factors that are important
for survival and proliferation of skin-resident lympho-
cytes such as IL-7 (7). Considering that maintaining
the viability of cultured lymphocytes usually requires
cell-cell contact, the cell density in our methods may be
low, since lymphocytes emigrated from skin pieces are
less than 100 cells in 10 ml culture media on the first
day, suggesting that high cell density is not important to
expand the skin-resident cells using our methods. One
explanation may be that our culture conditions prevent
skin-resident lymphocytes from the inhibitory effects
of skin-resident Tregs.

We observed a phenotypic divergence from CD4-
dominance to CD8-dominance among the expanding
cells between day 18 and 28 in method A, confirming
a previous report (12), with a transient increase in
CD4*CCR4"CD25*Foxp3* Tregs preceding this pheno-
menon. It has been shown that high IL-2 treatment pro-
pagates natural Tregs, but that they lose their function
simultaneously, being paralleled with augmentation of
cytotoxicity against cancer cells (5, 14). Alternatively,
the high level of IL-2 in method A may promote early
incrementation of CD4" cells that predominantly ex-
press high-affinity IL-2 receptors and, subsequently,
an expansion of CD8" cells that predominantly express
low-affinity IL-2 receptors, which might depend on



their profile of IL-2 receptor expression (15). Although
method A is a very simple way to obtain a large number
of skin-resident cells, including Tregs, it must be noted
that these cells may be phenotypically and functionally
biased under Th2 cytokine condition. On the other hand,
method B is useful for functional investigation of skin-
resident lymphocytes, although repeated stimulations
with anti-CD3/CD28 microbeads are necessary for
propagation.

Easy isolation and expansion of skin-resident cells
will enable further investigation of how T cells contri-
bute to cutaneous pathology in skin diseases; the two
methods described here will be a beneficial strategy for
use in investigating this issue.
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Contact immunotherapy-induced

Renbdk phenomenon in a patient
with alopecia areata and psoriasis
vulgaris

Happle et al. first introduced the term “Renbdk phe-
nomenon”, derived from the reversal of “Kobner”, to
describe the observation of normal hair growth in pso-
riatic lesions in patients with co-existing psoriasis and
alopecia areata (AA) [1]. Although the exact mecha-
nism of this unique phenomenon is unknown, it has
been proposed that biological events inherent in psoria-
sis may act on hair follicles to restore hair growth
in AA. We herein describe the Renbok phenomenon
related to contact immunotherapy in a patient suffering
from AA and psoriasis vulgaris.

A 15-year-old girl presented with a 3-year history of pat-
chy hair loss on the vertex of the scalp with a gradual
increase in the number of lesions. In addition, scaly and
erythematous eruptions appeared on her scalp and upper
extremities one year after the onset of scalp hair loss.
Initial examination at our outpatient clinic revealed multi-
ple hair loss patches on her scalp and scaly lesions on her
scalp and upper extremities. Interestingly, the presence of
terminal hair coincided with the scaly lesions (figure 14).
There was no associated systemic disease nor was there
any family history of AA or psoriasis vulgaris.
Hematoxylin and eosin (H-E)-stained sections of a biopsy
specimen from a hair loss patch revealed lymphocyte
infiltration around atrophic hair follicles, compatible
with the diagnosis of AA. The biopsy specimen from a
scaly lesion of the right antebrachium showed parakerato-

Figure 1. A) Extensive hair loss was observed on the vertex
and occipital region of the head. B) Concomitant hair
regrowth and psoriasis on the scalp 1 month after contact
immunotherapy.
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sis, psoriasiform acanthosis, thin but club-shaped rete
ridges, Munro’s microabscesses and perivascular infiltra-
tion of lymphocytes. Results of laboratory studies includ-
ing a hemogram and blood chemistry tests and thyroid
autoantibodies were normal or negative. She had HLA-
DQB1* 0301 (a gene susceptibility to AA) but was nega-
tive for HLA-Cw6 and HLA-DR?7, which are genetic loci
relating to psoriasis [2].

Contact immunotherapy with squaric acid dibutylester
(SADBE), and topical maxacalcitol and betamethasone
butyrate propionate were instituted for AA and psoriasis,
respectively. Three months following contact immuno-
therapy, terminal hairs re-grew but psoriatic lesions devel-
oped at the sites of SADBE application (figure 1B), which
were then successfully treated with maxacalcitol lotion.
Other pre-existing psoriatic lesions responded well with
the 4 weeks of the topical treatment. One year later, the
hair loss and psoriasis were markedly improved, although
a few hair loss patches occasionally recurred.

In our case, contact immunotherapy was effective for AA
but also induced psoriatic lesions at the site of treatment.
Orecchia et al. report a case of alopecia universalis in
which there was a concomitant appearance of hair
regrowth and psoriatic plaques in the same area following
contact immunotherapy with SADBE [3]. Contact immu-
notherapy appears to modulate cytokine production in the
skin with a decrease in the mRNA expression of inter-
feron (IFN)-y while mRNA for IL-2, IL-8, IL-10 and
tumor necrosis factor (TNF)-a is increased [4]. AA is
regarded as a tissue-specific autoimmune disease against
melanin-associated proteins in the hair follicle [5]. IFN-y
may contribute to initiating the disease process by collaps-
ing the hair follicle immune privilege and resulting in the
exposure of autoantigens [5]. On the other hand, TNF-a
is a crucial cytokine in psoriatic lesions [6]. Therefore,
we propose that a change in the cytokine milieu due to
contact immunotherapy may play an important role in
both the improvement of alopecia and the induction of
psoriasis. ll
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KEYWORDS Summary

Nonspecific interstitial Background: Although idiopathic nonspecific interstitial pneumonia (NSIP) was initially identi-
- pneumonia (NSIP); ; fied as a provisional diagnosis, the 2008 American Thoracic Society Project concluded that idio-
~ Undiffere d pathic NSIP is a distinct form of idiopathic interstitial pneumonia. However, an association
. connective tissue between idiopathic NSIP and autoimmune diseases still attracts interest. In this context,
. disease '(UCTQ)Q a recent study proposed an intriguing concept that idiopathic NSIP is the pulmonary manifes-

Prognosis tation of undifferentiated connective tissue disease (UCTD). However, this has not been

confirmed in a large number of patients with idiopathic NSIP. The present study was conducted
to investigate the proportion and characteristics of patients with idiopathic NSIP who meet the
criteria for UCTD.

Methods: We reviewed 47 consecutive patients with idiopathic NSIP and examined whether
they met prespecified criteria for UCTD. Furthermore, we compared the clinical
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characteristics between patients fulfilling the UCTD criteria (UCTD-NSIP) and those not
meeting them (Non-UCTD-NSIP).

Results: Of 47 patients with idiopathic NSIP, 22 (47%) met the UCTD criteria. Common symp-
toms associated with connective tissue diseases (CTDs) were skin change (50%) and Raynaud’s
phenomenon (41%) in UCTD-NSIP. UCTD-NSIP showed a female predominance and significantly
higher percentages of lymphocytes with a lower CD4/CD8 ratio in bronchoalveolar lavage than
Non-UCTD-NSIP. Interestingly, UCTD-NSIP had a significantly better survival than Non-UCTD-
NSIP.

Conclusions: Idiopathic NSIP included subjects who fulfilled the UCTD criteria, and these
subjects had different clinical characteristics with significantly better outcome than those
who did not meet the criteria. These data suggest that a part, but not all, of patients with idio-
pathic NSIP show CTD-like features with a distinct prognosis.

© 2010 Elsevier Ltd. All rights reserved.

Introduction

Nonspecific interstitial pneumonia was originally described
as a pathologic pattern distinct from other defined inter-
stitial pneumonias, such as usual interstitial pneumonia
(UIP) and desquamative interstitial pneumonia (DIP), by
Katzenstein and Fiorelli." NSIP has also been shown to be
associated with a variety of conditions, including connec-
tive tissue diseases (CTDs), drug reactions, and organic dust
exposures.'™® Thus, the 2002 Joint Statement of American
Thoracic Society (ATS) and European Respiratory Society
(ERS) on the classification of idiopathic interstitial pneu-
monias (IIPs) described idiopathic NSIP as a provisional
diagnosis to be further defined.” Interestingly, recent
studies have demonstrated that NSIP is the most common
histologic pattern in CTD-associated interstitial pneumo-
nias,>~*%° and that patients with idiopathic NSIP often
exhibit CTD-like features, such as autoantibodies.'®"'" The
precise relationship between idiopathic NSIP and CTDs
remains to be further clarified.

Kinder et al. recently proposed a very interesting
hypothesis: idiopathic NSIP is the pulmonary manifestation
of undifferentiated connective tissue disease (UCTD)."
UCTD is characterized by the presence of signs and symp-
toms suggestive of a systemic autoimmune disease but they
do not meet the criteria for defined CTDs, such as systemic
lupus erythematosus (SLE), Sjogren syndrome (SS), and
rheumatoid arthritis (RA)."*~"7

However, no validated criteria for the diagnosis of UCTD
have been established so far. Kinder et al. proposed pre-
specified criteria for UCTD and investigated the proportion
and characteristics of patients fulfilling their UCTD criteria
in 1IPs." They showed that IIP patients who met the UCTD
criteria had distinct features, including a female predomi-
nance, high incidence of ground-glass opacity on high-
resolution computed tomography (HRCT), and NSIP pattern
on surgical lung biopsy. Remarkably, the majority of
patients with idiopathic NSIP (88%) met the UCTD criteria,
while only a small proportion (5%) of those with idiopathic
pulmonary fibrosis (IPF) fulfilled the criteria. Thus, Kinder
et al. concluded that idiopathic NSIP appears to be an
autoimmune disease, the pulmonary manifestation of
UCTD. This hypothesis is attractive but needs to be
confirmed. In particular, the study of Kinder et al. included
only a small number of patients with idiopathic NSIP (17

cases). In contrast to Kinder’s study, the ATS project
recently supported the notion that idiopathic NSIP is
a distinct clinical entity of 1IPs." Out of the original 306
cases of idiopathic NSIP, however, only 67 cases were
identified as definite or probable idiopathic NSIP by
a dynamic integrated multidisciplinary approach in the ATS
project. This project also mentioned several future issues
to be investigated for further confirmation of the clinical
entity of idiopathic NSIP, one of which is to determine
whether idiopathic NSIP is a manifestation of an autoim-
mune disease.

The present study was conducted to investigate the
proportion of patients with idiopathic NSIP fulfilling the
UCTD criteria proposed by Kinder et al. in a larger pop-
ulation, and to define the clinical characteristics of those
patients. Furthermore, we attempted to clarify the signif-
icance of UCTD diagnosis in idiopathic NSIP.

Patients and methods

Patients and diagnostic criteria

We studied 62 consecutive patients with idiopathic NSIP
who underwent open or thoracoscopic lung biopsy at our
facilities from 1990 to 2009. The diagnosis of idiopathic
NSIP was based on history, physical examination, HRCT,
and histologic examination, in accordance with the ATS/
ERS consensus classification.” At the initial diagnosis, none
of the patients fulfilled the American College of Rheu-
matology (ACR) criteria for defined CTDs, such as RA, SS,
systemic sclerosis (SSc), polymyositis/dermatomyositis
(PM/DM), SLE, or mixed connective tissue disease (MCTD).
The study protocol was approved by the Ethical
Committee of the Hamamatsu University School of
Medicine.

We used the criteria for UCTD proposed by Kinder et al. as
defined in Table 1. Patients were diagnosed as having UCTD if
they had at least one of symptoms associated with CTDs and at
least one evidence of systemic inflammation listed in Table 1.
Because there was the possibility of false-negative diagnosis
of patients for whom fewer items listed as evidence of
systemic inflammation in Table 1 were measured, the study
subjects included patients with at least four items assessed as
evidence of systemic inflammation.
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Table 1 Dragnostxc criteria for undlfferentlated connec-
~ tive tissue disease. v
~ Diagnostic criteria —Presencé,qf :
~ Symptoms associated At least one of the
with connective following symptoms:

1. Raynaud’s phenomenon
2. Arthralgias/multiple
joint swelling ,

3. Photosensitivity

4. Unintentional weight loss
- 5. Morning stiffness

6. Dry mouth or dry eyes

~ (sicca features)

7. Dysphagia

8. Recurrent unexplained fever
9 Gastroesophageal reflux

tissue disease

~ 11. Oral ulceration
12. Nonandrogenic alopecia.
13. Proximal muscle weakness

. Evidence of §y$temic

Positive findings for at least
~inflammation in the one of the following:
absence of infection 1. Antinuclear antigen
: 2. Rheumatoid factor

3. Anti-SCL 70 antibody
4. SS-A or SS-B antibody
5. Jo-1 antibody
6. Sedimentation rate
(>two times normal),
C-reactive protem

* Cntena are derived from Reference 12,

Data collection

Clinical data, including sex, age, smoking history, symp-
toms, treatment and outcome were obtained from patient
medical records. Laboratory findings, pulmonary function
tests, and bronchoalveolar lavage (BAL) data at the time of
surgical lung biopsy were also recorded.

Pathological review

Lung biopsy specimens were independently reviewed by
three pathologists (T.V.C., Y.N., S.1.) who were unaware
of the clinical or physiological findings. In 8 cases, initial
histological classification differed between the patholo-
gist, but a consensus opinion on the overall histopatho-
logical pattern was reached. Histological classification
was based on the previously published criteria for IIPs
from the ATS/ERS.” In addition, the degree of each
pathologic finding was semiquantitatively scored (absent
0, mild 1, moderate 2, and marked 3) by two pathologists
(Y.N., S.I.). The pathologic findings scored included the
following: alveolar inflammation, intra-alveolar macro-
phages, organizing pneumonia, germinal centers,
fibrosis, fibroblastic foci, honeycombing, and pleural
changes.

High-resolution computed tomography (HRCT)

HRCT examination of the lungs was performed on 1.0- or
1.5-mm-thick sections to evaluate radiographic abnormali-
ties. The HRCT images were reviewed for the presence and
distribution of each of the following sign: ground-glass
attenuation, airspace consolidation, interlobular septal
thickening, intralobular reticular opacity, thickening of
bronchovascular bundles, traction bronchiectasis, honey-
combing, and cysts.

Statistical analysis

For two-group comparisons involving binary data, we used
the chi-square test. Comparisons involving continuous data
were made using Mann—Whitney U test. The interobserver
correlation was analyzed using Pearson’s correlation coef-
ficient. Cumulative survival probabilities were estimated
using the Kaplan—Meier method. The log-rank test was used
to compare survival among the groups of patients. Statis-
tical analyses were performed using JMP Start Stastitics
(SAS Institute Inc., NC, USA). A p value <0.05 was consid-
ered significant.

Results

Patient characteristics

Of the original 62 NSIP patients, six patients were excluded,
because they developed PM/DM during the observation
period following initial diagnosis. These six patients had
fulfilled the UCTD criteria at the initial NSIP diagnosis.
Among the remaining 56 patients, 47 had adequate data
with > four items as evidence of systemic inflammation
among the diagnostic criteria for UCTD. Of these 47
patients, 22 (47%) met the criteria for UCTD proposed by
Kinder et al.

Clinical characteristics of patients who met the
criteria for UCTD (UCTD-NSIP) and those who did not
meet them (Non-UCTD-NSIP) are shown in Table 2. The
median age for the patients of UCTD-NSIP was similar to
that for those of Non-UCTD-NSIP. The proportion of males
and current smokers tended to be lower in UCTD-NSIP
than in Non-UCTD-NSIP, but the differences were not
statistically significant. Respiratory symptoms or signs
did not significantly differ between them. In UCTD-NSIP,
the most common symptom associated with CTDs was
skin change (50%), followed by Raynaud’s phenomenon
(41%) and arthralgias/joint swelling (23%). Fourteen
patients with UCTD-NSIP (64%) had > two symptoms. In
Non-UCTD-NSIP, the symptoms associated with CTDs were
rarely observed.

Laboratory findings

No significant difference was found in the serum levels of
lactate dehydrogenase (LDH), C-reactive protein (CRP), KL-
6, or surfactant protein-D (SP-D) between UCTD-NSIP and
Non-UCTD-NSIP (Table 3). There were trends for creatine
phosphokinase (CPK) and sedimentation rate to be higher in
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UCTD-NSIP than in Non-UCTD-NSIP, but the differences did
not reach statistical significance.

Among autoantibodies, anti-nuclear antibody was most
frequently found in UCTD-NSIP (68%) (Table 3). The inci-
dence of positive anti-nuclear antibody was significantly
higher in UCTD-NSIP than in Non-UCTD-NSIP (p = 0.0262),
but the titers were not significantly different (median
[range], 120 [40—320] and 120 [40—1280], respectively).
The positive rates of rheumatoid factor of UCTD-NSIP were
similar to those of Non-UCTD-NSIP. Anti-Jo1 antibody and
PR3-ANCA were present exclusively in UCTD-NSIP.

No significant difference was found in the results of
pulmonary function tests between UCTD-NSIP and Non-
UCTD-NSIP, although FVC and diffusion capacity for carbon
monoxide (DLco) tended to be lower in UCTD-NSIP than in
Non-UCTD-NSIP (Table 3).

BAL was performed in 17 and 23 patients with UCTD-NSIP
and Non-UCTD-NSIP, respectively. The percentage of BAL
lymphocytes was significantly higher in UCTD-NSIP than in
Non-UCTD-NSIP (p = 0.0424) (Table 3). In addition, the
percentage of BAL macrophages and the CD4/CD8 ratio of
BAL lymphocytes were significantly lower in UCTD-NSIP
than in Non-UCTD-NSIP (p = 0.0328 and p = 0.0145,
respectively). :

Pathological findings

Cellular NSIP was histologically diagnosed in 2 of 22 patients
with UCTD-NSIP and 3 of 25 those with Non-UCTD-NSIP (9.1%
vs. 12.0%, respectively), and the remaining patients had
fibrotic NSIP (Table 4). Regarding each pathological finding
listed in Table 4, there was no significant difference in its
score, although the scores of germinal center tended to be
higher in UCTD-NSIP than in Non-UCTD-NSIP (p = 0.0914).
Interobserver correlation in the score of each finding was
statistically significant, but the r-values were not high
(0.481—0.667).

Radiologic findings

As shown in Table 4, ground-glass attenuation and traction
bronchiectasis were generally (>90%) seen in both UCTD-
NSIP and Non-UCTD-NSIP. Airspace consolidation and
thickening of bronchovascular bundles were more common
in UCTD-NSIP than in Non-UCTD-NSIP (p = 0.0534 and
p = 0.0586, respectively). Regarding distributions of
abnormalities, lower zone predominance was prominent in
both UCTD-NSIP and Non-UCTD-NSIP.
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Treatment and outcome

Most of the patients were treated with corticosteroid or
corticosteroid plus immunosuppressive agents (UCTD-NSIP
15 patients [77%]; Non-UCTD-NSIP 20 patients [80%]) (Table

Table 3 Laboratory and bronchoalveolar lavage findings
of NSIP patients who fulfill the criteria for undifferentiated
- connective tissue disease compared with those who do not.

| Characteristics UCTD- Non-UCTD P value
, NSIPE o SRR

- LDH, IU/L 333+ 149° 293+ 104 n.s.
CPK, IU/L 252 + 415 94 + 50 n.s.

- CRP, mg/dL 0.87 £ 1.00 0.60 + 1.05 n.s.
‘Sedimentation 38+7. - 22+16 n.s.

rate, mm/hr i
KL-6, U/mL 1690 + 1194 1792 + 1410 n.s.
SP-D, ng/mL 261 +£203 263 +132 n.s.
Anti-nuclear 15/22 (68)° 9/25 (36)  0.0262
antibody ;
Rhematoid factor 3/21 (14) 4/25 (16)  n.s.
Anti-SCL 70 antibody 0/19 (0) 0/15 (0) NS
Anti-SSA antibody 3/21 (14) 1/16 (6) n.s.
Anti-SSB antibody 0/21 (0) 0/16 (0) niss
Anti-Jo1 antibody 2/19 (11) 0/16 (0) n.s.
Anti-centromere 0/16 (0) 0/6 (0) n.s.
antibody
Anti-RNP antibody 1/14 (7) 0/42.:40) .- in.s:
Anti-double strand 1/18 (6) 0/17 (0) n.s.
DNA antibody i
Anti-Sm antibody 0/10 (0) 0/9 (0) n.s.

' MPO-ANCA 071240y : . 0713.(D) n.s.
PR3-ANCA 1/12 (8) 0/14 (0) n.s.
Pa0, on room 78 £13 78 + 14 n.s.
 air, Torr » o o
FVC, % predicted BIES . 0D as
DLco, % predicted 60 + 17 72 + 28 n.s.
Bronchoalveolar s 7 n=23
- lavage (BAL) : :

Total cell 2624+ 186 232 -207 ns.

count, x 10°/mL :

Cellular profile, %
Macrophages 61.6 + 30.0 84.1 £9.7 0.0328
Lymphocytes 28.9+291 11.4+9.8 0.0424
Neutrophils 5.6 +£8.2 202 n.s.
Eosinophils 3.2+40 21+28  ns.

CD4/CD8 ratio 1.03 +£1.20 2.49 + 2.83 0.0145
of BAL lymphocytes

UCTD, undifferentiated connective tissue disease; LDH, lactate
dehydrogenase; SP-D, surfactant protein D; MPO-ANCA, myelo-
peroxidase antineutrophil cytoplasmic autoantibody; PR3-
ANCA, proteinase 3-antineutrophil cytoplasmic antibody; VC,
vital capacity; FEV1, forced vital capacity in 1 s; DLco, diffusion
capacity for carbon monoxide; BAL, bronchoalveolar lavage;
n.s., not significant.

2 NSIP patients who fulfill the criteria for UCTD.

> NSIP patients who do not fulfill the criteria for UCTD.

€ Mean £ SD. : :

¢ The number of positive results/the number tested (%).

5). Among the immunosuppressive agents, cyclosporine was
most commonly given to the both groups. There was no
significant difference in the percentage of patients receiving
immunosuppressive agents or duration of the therapy
between the two groups. Only one patient (5%) with UCTD-
NSIP died of respiratory failure during the observation
period, while eight patients (32%) with Non-UCTD-NSIP
patients died. The difference was statistically significant
(p = 0.0170). No patients with cellular NSIP died during the
observation period in UCTD-NSIP or Non-UCTD-NSIP.

Survival

A comparison of survival curves between the two groups is
shown in Fig. 1. Patients with UCTD-NSIP had a significantly
better survival rate than those with Non-UCTD-NSIP (5-year
survival, 100% vs. 58%, respectively; p = 0.0092).

Discussion

The present study demonstrated that about half of patients
with idiopathic NSIP met the criteria for UCTD proposed by
Kinder et al. Comparing NSIP patients fulfilling the criteria
for UCTD (UCTD-NSIP) with those who did not meet the
criteria (Non-UCTD-NSIP), patients with UCTD-NSIP had
a significantly higher percentage of BAL lymphocytes with
a lower CD4/CD8 ratio. Interestingly, patients with UCTD-
NSIP had a significantly better survival than those with Non-
UCTD-NSIP. These data suggest that UCTD diagnosis based
on the criteria of Kinder et al. is associated with favorable
prognosis in idiopathic NSIP.

Between patients with UCTD-NSIP and those with
Non—UCTD-NSIP, besides the BAL findings and prognosis,
several differences were noted. A female predominance
(64%) was found in UCTD-NSIP, but not in Non-UCTD-NSIP. A
large proportion of patients with UCTD-NSIP presented with
two or more CTD-associated symptoms and/or signs, while
those with Non-UCTD-NSIP scarcely had them. On HRCT,
airspace consolidation and thickening of bronchovascular
bundles tended to be found more frequently in UCTD-NSIP
thanin Non-UCTD-NSIP (68.2% vs. 40.0%, p = 0.0534; 63.6% vs.
36.0, p = 0.0586, respectively) Taken together, these data
suggest that patients fulfilling the UCTD criteria of Kinder
et al. may have distinct characteristics in idiopathic NSIP.

We confirmed the study of Kinder et al. showing that
idiopathic NSIP included subjects fulfilling their UCTD
criteria. However, there were several discrepancies
between this previous work and our study. First, the
proportion of patients who met the criteria of Kinder et al.
was lower in our NSIP patients than in this previous work (47%
vs. 88%, respectively). Kinder et al. proposed the interesting
notion that the clinical entity of idiopathic NSIP is the lung
manifestation of UCTD, because most of their patients with
idiopathic NSIP met the UCTD criteria.' However, our
observations suggest that idiopathic NSIP consisted of two
populations with distinct prognoses: patients fulfilling and
those not fulfilling the UCTD criteria. Second, the profiles of
symptoms and signs associated with CTDs were different.
Kinder et al. reported that the most common symptoms and
signs were GERD (65%) and arthralgias/joint swelling (64%).
However, skin change and Raynaud’s phenomenon were most
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frequently present in our patients with UCTD-NSIP (50% and
41%, respectively). The reason for these discrepancies is
unknown. The study of Kinder et al. included only 17 patients
with idiopathic NSIP, whereas we examined a relatively large
number of patients (47 cases). In addition, there was a wide
ethnic dissimilarity between the two studies. These differ-
ences in study population may be partly related to the
discrepancies. To resolve this issue, future studies on a larger
series of patients with idiopathic NSIP are necessary.
Because the disease entity of UCTD has not been fully
established and there has been no validation of the criteria
of Kinder et al., interpretations of our observations and

those of Kinder et al. should be made with great caution.
Initially, UCTD was defined as systemic autoimmune disor-
ders with signs and symptoms that do not sufficiently fulfill
the accepted classification criteria for the defined CTDs."
Thus, UCTD was also considered a latent or subclinical
phase of the defined CTDs, developing overt CTDs later.'**
However, Mosca et al. demonstrated that only a small
population of patients with UCTD developed the defined
CTDs, in particular, early in their clinical course.""” Thus,
they concluded that UCTD is a clinical entity distinct from
other defined CTDs. In contrast, other studies reported the
relatively high prevalences (35—68%) of progression to




UCTD diagnosis in idiopathic NSIP

1533

1.0 T
R T UCTD-NSIP
- i
£ 081
5 “} Non-UCTD-NSIP
? 0.6 =
o
2
3 0.4
1S
-
O 0.21
—
0 5 10
Time (Yrs)
Figure 1  Survival curves of NSIP patients. Patients fulfilling

the criteria of undifferentiated connective tissue disease
(UCTD-NSIP) have a significantly better survival rate than those
who do not fulfill (Non-UCTD-NSIP) (log-rank, p = 0.0092).

defined CTDs during the first and second years of follow-up
in patients with UCTD.'*'%2'=23 Considering these condi-
tions, Mosca et al. proposed criteria for UCTD as follows: (1)
signs and symptoms suggestive of a CTD, but not fulfilling
the criteria for any defined CTDs, (2) positive antinuclear
antibodies, and (3) a disease duration of at least 3 years.?*
Importantly, the criteria of Kinder et al. used in the present
study have several differences, compared with those of
Mosca et al. First, the criteria of Kinder et al. does not
include disease duration. As a result, patients with the
defined CTDs that had not fulfilled the criteria for the
defined CTDs at the initial visit, but that met the criteria of
Kinder et al. for UCTD, are incorrectly diagnosed as UCTD.
In those patients, anti-inflammatory and immunosuppres-
sive treatment for NSIP often masks the later development
of the overt defined CTDs. Second, although the criteria of
Kinder et al. included sedimentation rate (>two times
normal) and C-reactive protein as evidence of systemic
inflammation (Table 1), these measurements are highly
non-specific. Third, similarly, GERD listed in symptoms
associated with CTDs (Table 1), which was the most
common symptom in the study of Kinder et al., is not
specific for CTDs. Further studies will be needed to fully
define UCTD and to develop validated criteria for this
disease. At present, it is, at least, true that the criteria of
Kinder et al. pick out patients who have symptoms and/or
signs that are suggestive of autoimmune disorders. In this
context, an alternative implication of our results is that
a part, but not all, of patients with idiopathic NSIP had CTD-
like features but did not fulfill the criteria for the defined
CTDs, and that those patients with CTD-like features
showed distinct favorable prognosis. Possibly, idiopathic
NSIP with CTD-like features may include true UCTD and
early phases of the defined CTDs. Indeed, six (9.7%) of our
62 patents initially diagnosed with idiopathic NSIP pro-
gressed to PM/DM during the observation periods, and all
the six patients had fulfilled the UCTD criteria but had not
met the PM/DM criteria at the first visit.

Besides the lack of validation of the UCTD criteria we
used, there are several other limitations to the present
study. First, this was a retrospective study, so there were
selection and recall biases. Second, although the present

study included a relatively large number of patients with
idiopathic NSIP, the sample size was still too small to
determine the precise prevalence and clinical characteris-
tics of those who meet the UCTD criteria.

In conclusion, we showed that idiopathic NSIP included
subjects who fulfilled the UCTD criteria proposed by Kinder
et al. Additionally, subjects fulfilling the UCTD criteria had
different clinical characteristics with significantly better
outcome than those who did not meet the criteria. These
data suggest that a part of patients with idiopathic NSIP
showed CTD-like features with a distinct prognosis. Future
studies will be required to validate our observations.
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Table 1 : Patient profiles (Ref 2)

Pts Age/Sex Type’ Duration® mmg°(;;§$??;) &$Z?h ézz) dLST® (SI)
A 2/M TEN 25 + 53/121 1600 109 368
‘B T/M SIS 13 + 26/54 100 4 355

C 5/M SIS 14 + 53/52 1000 83 1019

D 24/M SIS 23 + 26/38 400 01 12

E 2M  MPE 8 + Aug60 50 - 07 343

F 75/M MPE Not known Not done Not done Not done Not done
G 34/F MPE Not known . Not done Not done  Not done 22

H 74F  MPE 10 re 47/32 500 05 188

I S5U/F MPE 14 - 32/30 . 400 o 01 . 182

] 68/M  Fixed 92 . 30/22 700 11 ' Not done

i) Type of clinical manifestation is shown as: TEN, toxic epidermal necrolysis; SJS, Stevens-Johnson syndrome; MPE,
maculo-papular eruption and Fixed, fixed drug eruption. .

ii) Interval between drug intake and eruption (days) is indicated.

iii) Body temperature > 38 T is indicated as fever +.

iv) Lymphocyte stimulation test using phenobarbital. Stimulation indexes (SL) are shown.

3 TERICEVEEC, EABREARERR
(drug-induced hypersensitivity syndrome, DIHS)
CREEND LI, PRI ORES TH» AER
TERAR LOPSIHE Tk, BT SLE
Wdd. A—¥EHTHoTH, BREICISREN
%, BPCEERSORERIZEBMEL T
3L ThoY, MeDEMNESDL, LTLLE
HARB-HT 2FCHORBEOK P, FHEDD
 OOBROBBCRFREOHBIER SR,
Thbb, EEPYFI VERLHBNHIZEL
WEHTHoTH, BEORBECRoTWARE, B
LTRSSV EMBIRTE RV, LAdoT, K
ELERVBETHIHER, BEVERTHIY,
SHERRLTVEREICRIZEPIIOVT, &
OEMNEETH L LHETE IR ORRERS
izt TrLL, PWIZERRBENS V.

FURH T EEFERFREDOH

B LRI X 2E S THEROBECBKMSICE
WAHBDIRBEES )P BAbRSTLILRE
BR& d 10 D phenobarbital i= & 2 ¥EBE & &
BL, *OEEOFEMZENT, FHARKSKEDNT
MM KBk e L &" (Table 1). Stevens-
Johnson SEBEE (SJS) / vh ¥ & B MMM E

(TEN) i3 4 &, maculo-papular eruption (MPE)
BEISACEHERSHOBEN1ILETHo D,
EEHTIE CRP M, FEERMEN L YRk, B
RERDOB L AIORHFY >/ RiRERI 2 HE
BHRZ LWL DOICHRTEOMMBARICE (St
mulation index, 5.8 £ 3.8 vs 2.3 £ 0.75, p <
0.05) = &5, RFIFISHETMALDOHEE L EiERE
iz AEBRD B L EZ b, '
LZRRE I BWTRFHRROREMBO 7 = /
Y4 7EMRB L, REMBREORSITIBLT,
CDS Bl o B OBENREMICH - 2.
AR % I LB 72 1 #o SJS/TEN TiX, 8
HIEDS { HIEMELHE Cd 5 CD69 % CD56 & 5
B2 CD8 M FEENICE o LY,
BERE L AHE L ORVREZRREES (Fig.
1o 7=, ThHoDBEDOMIBA 5 phenobarbital
FisETHRE u—> /54 v ERATHE, RE
SR REE R EHHC B\ T ik CDS Bt S
o7z CD8 BiEMIRIX, perforin, granzyme, gra-
nulysin 2 ¥ OB ERED, FasV F Y FBE
UWHEE Fas VA Y FRETHR -V ABHICH
TAAFRRE/BEAL, HHET RN ICHE
BEECEBET 5. BRNEEE, FICERRICT
BOLMELEhIREORBEOREIX, KT A



