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Abstract We report an unusual case of disseminated
discoid lupus erythematosus (DLE) complicated by pre-
existing atopic dermatitis (AD) and late-onset Sjogren’s
syndrome (SS). Disseminated DLE lesions were sparse on
the expected sites for AD, such as the medial region of the
extremities or v-neck area. The patient fulfilled the diag-
nostic criteria for AD and SS but not for systemic lupus
erythematosus. Histopathological analysis of the crusted
erythematous lesions revealed typical DLE with few
FoxP3" cells and a moderate number of IL-17" cells.
A quantitative sweating test showed impaired sweating of
both lesional and non-lesional skin due to underlying
hypohidrosis that was related to AD and SS. This finding
suggests that dissemination of DLE was triggered by
scratching and a Kobner phenomenon-like effect related to
hypohidrotic and xerotic skin. To the best of our knowl-
edge, this is the first reported case of disseminated DLE
complicated by AD and SS.
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Introduction

We present the first report of an unusual case of dissemi-

nated (widespread) discoid lupus erythematosus (DLE)
complicated by pre-existing atopic dermatitis (AD) and
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late-onset Sjogren’s syndrome (SS). Overlapping cases of
collagen diseases are not uncommon in clinical practice;
however, AD is very rarely complicated by collagen
diseases, possibly due to the predominance of a Th2
response in AD. Dissemination of DLE also is thought to
be affected by SS via a Th1-dominant immune-privileged
state. Furthermore, dissemination may be due to a Kobner
phenomenon-like effect related to xerosis of the skin that is
induced by impaired sweating characteristic of AD and SS.

Case report

A 3l-year-old female with disseminated itchy, scaly
erythematosus lesions presented to our outpatient clinic.
She had been treated with topical glucocorticoids and
antihistamines following the diagnosis of refractory AD
10 years earlier. The lesions were restricted to the face,
neck, inter-scapular region, and interstitial aspect of
extremities. She had no previous history of allergic asthma
or pollenosis. Three years before the first consultation, she
developed itchy, scaly lesions on the extensor sites of the
trunk and extremities. She had not noticed photosensitivity,
alopecia, or systemic symptoms such as fever or joint pain
except xerostomia with decreased salivary flow. Family
and past histories did not reveal any genetic association.
Upon physical examination, pea-sized brownish-viola-
ceous erythematous lesions with a white lamellar scale/
crust were observed to be distributed symmetrically over
the whole body with extensor predominance (Fig. la).
Reticular slate-colored mottled pigmentation and slight
lichenified eczematous lesions were present on her neck
and interstitial aspects of extremities (Fig. 1b, c¢) where
violaceous erythemas were nearly absent. Diffuse ery-
thematous scaly patches with crusted and papular eruptions
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Fig. 1 Clinical appearance of
the patient. a Pea-sized
brownish-violaceous erythema
with white lamellar scale/crust
distributed symmetrically over
the whole body with extensor
predominance. b, ¢ Reticular
slate-colored mottled
pigmentation and slight
lichenified eczematous lesions
were present on her neck and
interstitial aspects of the
extremities where violaceous
erythemas were nearly absent.
d Diffuse erythematous scaly
patches with crusted and
papular eruptions were observed
on her face, scalp, and dorsal
aspect of the hands

were observed on the face, scalp, and dorsal aspect of the
hands (Fig. 1d). Oral mucosa and the genital regions were
devoid of any lesions.

Laboratory findings were as follows: white blood cells:
4.91 x 10°/uL; neutrophils: 54.5%; lymphocytes: 38.0%:;
monocytes: 1.1%; eosinophils: 6.1%; basophils: 0.3%; red
blood cells: 4.09 x 10°uL; platelets: 222 x 10°/uL;
hemoglobin: 12.1 g/dL; hematocrit: 35.9%; blood urea
nitrogen: 11 mg/dL; creatinine: 0.42 mg/dL; aspartate
transaminase: 29 U/L; alanine transaminase: 27 U/L;
y-glutamyl transpeptidase: 16 U/L; LDH: 248 U/L; C-reactive
protein: 0.05 mg/dL; immunoglobulin (Ig) G: 3795 mg/dL;
IgA: 446 mg/dL; IgM: 169 mg/dL; serum interleukin-2R:
2103 U/ml; IgE: 24,800 IU/mL; Dog-dander-IgE-RAST:
>100 IU/mL; dermatophagoides-IgE-RAST: >100 IU/mL;
TARC: 1,532 pg/mL; ANAx80 anti-SSA (Ro): 62; anti-SS-B:
11.2; anti-Sm(—), anti-Gal(—)-IgG: 304: logC/mL; anti-
CCP: >100 U/mL; anti-dsDNA: 3.9 IU/mL; CHS50 (total
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hemolytic complement): 40.1 U/mL; MMP3: 45.7 ng/mL;
rheumatoid factor: 628 IU/ml; urine protein (—).
Histopathological findings of biopsied specimens from
the scaled erythematous lesions on the extensor aspect of
the forearm revealed hyperkeratotic erythematous change
with liquefactive degeneration, follicular plugging, pig-
ment incontinence, and peri-appendageal lymphocytic
infiltration compatible with DLE (Fig. 2a). Lymphocytic
infiltration around the salivary gland (grade 2) (Fig. 2b)
was found in the specimen obtained from a minor salivary
gland, with positive salivary scintigraphy findings consistent
with SS. Salivary (gum test; 9 ml/10 min) and lacrymal
flow [Schirmer test; 5 mm (right)/S mm (left)] were
decreased; however, keratoconjunctivitis was not demon-
strated. According to the proposed diagnostic criteria of SS
in Japan [1], our patient satisfied two criteria: positive anti-
SSA antibody and impaired salivary functions. Immuno-
histochemical analysis revealed marked infiltration of
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Fig. 2 Histopathological
findings. a Histopathological
findings revealed hyperkeratotic
erythematous change with
liquefactive degeneration,
follicular plugging, pigment
incontinence, and peri-
appendageal lymphocytic
infiltration, all compatible with
DLE. b Lymphocytic infiltration
around the salivary gland was
demonstrated in the specimen
(obtained from a minor salivary
gland), with positive salivary
scintigraphy and decreased
lacrymal flow, consistent with
SS. ¢ Immunohistochemical
analysis for CD8™ cells,

d CD4* cells

CD8" cells compared to CD4™ cells (Fig. 2c, d), and the
number of infiltrating FoxP3" T-regulatory cells was low
(Fig. 3a), which is consistent with chronic LE lesions
reported by Kuhn et al. [2, 3]. In contrast, the number of
Th17 cells (Fig. 3b) was increased among the infiltrating
cells, which is consistent with recent reports of SS [4, 5].
Unfortunately, we could not obtain biopsies of the eczem-
atous lesion of AD. Thus, the patient fulfilled the diagnostic
criteria for AD and SS but not for systemic lupus erythe-
matosus (SLE) [1, 6]. From these findings, we made a
diagnosis of widespread DLE complicated with AD and SS.

We measured the sweating function in this patient
according to a previously described method [7], which
revealed that both direct and indirect sweating, induced by
iontophoretically applied acetylcholine, were reduced,
which is consistent with the pattern seen in SS, as previ-
ously reported (Fig. 4) [7].

Discussion

Discoid lupus erythematosus is usually classified as chronic
cutaneous lupus erythematosus (CCLE) [8] and rarely
complicated by other collagen diseases, with the exception
of SLE [9, 10]. The case reported here may be the first
documented case of disseminated DLE complicated with
SS and AD.

Complications of AD and SLE are relatively, rare and
very few case reports have been published [11, 12]

Fig. 3 FoxP3" cells and interleukin (IL)-17" cells in the discoid
lupus erythematosus (DLE) lesions. a Number of Th-17 cells was
dominant among the infiltrating cells, b number of infiltrating FoxP3*
regulatory cells were decreased
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Fig. 4 Quantitative sweating test. The quantitative sweating test was
performed according to a previously described method [7]. Both
direct and indirect sweating induced by iontophoretically applied
acetylcholine were reduced, which is consistent with the pattern seen
in Sjogren’s syndrome, as previously reported. DIR Direct sweat
volume, AXR axon reflex-mediated indirect sweat volume

although the prevalence of adult AD in Japan is 6.9% [13].
The Thl and Th2 balance theory or the use of immuno-
suppressive drugs for SLE has been thought to be respon-
sible for the rare complications of these allergic and
systemic autoimmune diseases. Reports of AD and SS as
co-morbidities are uncommon in the literature, although
SLE is known to occasionally overlap with secondary SS
[14].

We previously reported that the sweating function is
impaired in patients with AD compared to normal controls
as well as in patients with primary SS [7, 15]. In SS,
sweating induced by both the direct action of acetylcholine
and the axon reflex is impaired, possibly due to eccrine
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gland dysfunction resulting from autoimmune mechanisms
mediated by CD8 T cells [16] or M3 receptor-specific auto-
antibodies [17], as previously described. In contrast to SS,
the reduced sweating function seen in AD is restricted to
axon reflex-induced indirect sweating only, which usually
is restored to normal levels following improvement of the
dermatitis [7]. Therefore, the xerotic skin lesions seen in
our patient may have been evoked by AD and SS related-
hypohidrosis, which is responsible for the dissemination of
DLE.

Interestingly, disseminated DLE lesions were sparse in
the areas predisposed to AD, such as antecubital and
popliteal fossa or around the neck. The reason for this
unique site-specific distribution pattern of DLE is not
known at the present time. One possible explanation is the
Th1/Th2 balance theory; i.e., AD is known as a typical Th2
cell-mediated allergic skin disease, while SS is considered
to be a Thl or Thl7 cell-mediated autoimmune disease
[4, 5]. It has been shown that CD8" T cells are the pre-
dominant infiltrating cell type in DLE, as also demon-
strated in our case [18]. In support of this explanation is our
observation that the number of infiltrating FoxP3™ T cells,
which are the counterpart of Th17 cells [2, 4], was reduced
in the DLE lesions of our patient (Fig. 3a) compared to
AD, respectively (manuscript in preparation).

The patient was treated with topical glucocorticoids and
antihistamines after the diagnosis of AD and was subse-
quently diagnosed with acute dissemination of DLE.
Therefore, we may conclude that the patient initially
developed AD and underlying SS, which may have aggra-
vated the xerotic eczematous skin lesions due to the sweat-
ing dysfunction. Dissemination of DLE is also thought to be
affected by SS via a Th1-dominant immunoprivileged state.

Conflict of interest None.

References

1. Fujibayashi K. Revised Japanese criteria for Sjogren’s syndrome
(Japanese Medical Society for Sjogren’s syndrome). Annual
report of Japanese Ministry of Health and Welfare; 1999.
p. 135-38.

2. Kuhn A, Beissert S, Krammer PH. CD4(+4)CD25(+) regulatory T
cells in human lupus erythematosus. Arch Dermatol Res.
2009;301:71-81.

3. Wenzel J, Worenkamper E, Freutel S, Henze S, Haller O, Bieber T,
Tuting T. Enhanced type I interferon signalling promotes Th1-
biased inflammation in cutaneous lupus erythematosus. J Pathol.
2005;205:435-42.

4. Nguyen CQ, Hu MH, Li Y, Stewart C, Peck AB. Salivary gland
tissue expression of interleukin-23 and interleukin-17 in Sjogren’s
syndrome: findings in humans and mice. Arthritis Rheum.
2008;58:734-43.

5. Katsifis GE, Rekka S, Moutsopoulos NM, Pillemer S, Wahl SM.
Systemic and local interleukin-17 and linked cytokines associated



Mod Rheumatol (2011) 21:101-105

105

10.

11.

12.

with Sjogren’s syndrome immunopathogenesis. Am J Pathol.
2009;175:1167-717.

. Saeki H, Furue M, Furukawa F, Hide M, Ohtsuki M, Katayama I,

Sasaki R, Suto H, Takehara K. Guidelines for management of
atopic dermatitis. J Dermatol. 2009;36:563-77.

. Eishi K, Lee JB, Bae SJ, Takenaka M, Katayama I. Impaired

sweating function in adult atopic dermatitis: results of the
quantitative sudomotor axon reflex test. Br J Dermatol.
2002;147:683-8.

. Watanabe T, Tsuchida T. Classification of lupus erythematosus

based upon cutaneous manifestations. Dermatological, systemic
and laboratory findings in 191 patients. Dermatology.
1995;190:277-83.

. Walling HW, Sontheimer RD. Cutaneous lupus erythematosus:

issues in diagnosis and treatment. Am J Clin Dermatol.
2009;10:365-81.

Tsuchida T. Classification of lupus erythematosus based upon
Japanese patients. Autoimmun Rev. 2009;8:453-5.

Higashi N, Kawana S. Atopic eczema complicated by systemic
lupus erythematosus. Eur J Dermatol. 2005;15:500-2.

Sekigawa I, Yoshiike T, Iida N, Hashimoto H, Ogawa H. Two
cases of atopic dermatitis associated with autoimmune abnor-
malities. Rheumatology (Oxford). 2003;42:184-5.

13.

14.

15.

16.

17.

18.

Saeki H, Tsunemi Y, Fujita H, Kagami S, Sasaki K, Ohmatsu H,
Watanabe A, Tamaki K. Prevalence of atopic dermatitis deter-
mined by clinical examination in Japanese adults. J Dermatol.
2006;33:817-9.

Teramoto N, Katayama I, Arai H, Eto H, Kamimura K, Uetsuka M,
Kondo S, Nishioka K, Nishiyama S. Annular erythema: a possible
association with primary Sjogren’s syndrome. J Am Acad Der-
matol. 1989;20:596-601.

Katayama I, Yokozeki H, Nishioka K. Impaired sweating as an
exocrine manifestation in Sjogren’s syndrome. Br J Dermatol.
1995;133:716-20.

Katayama I, Asai T, Nishioka K, Nishiyama S. Annular erythema
associated with primary Sjogren syndrome: analysis of T cell
subsets in cutaneous infiltrates. J Am Acad Dermatol. 1989;21:
1218-21.

Naito Y, Matsumoto I, Wakamatsu E, Goto D, Sugiyama T,
Matsumura R, Ito S, Tsutsumi A, Sumida T. Muscarinic acetyl-
choline receptor autoantibodies in patients with Sjogren’s syn-
drome. Ann Rheum Dis. 2005;64:510-1.

Kohchiyama A, Oka D, Ueki H. T-cell subsets in lesions of
systemic and discoid lupus erythematosus. J Cutan Pathol.
1985;12:493-9.

@ Springer



	A case of disseminated DLE complicated by atopic dermatitis and Sjögren’s syndrome: link between hypohidrosis and skin manifestations
	Abstract
	Introduction
	Case report
	Discussion
	Conflict of interest
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


