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ABSTRACT

Cutaneous leukocytoclastic vasculitis (LCV) is a disease thought to be related to the presence of immune complex
deposition within small blood vessel walls. A 58-year-old female presented with purpuric papules on both legs, occurring
concurrent with urinary symptoms. Iistologically, an intraepidermal blister with luminal fragmented neutrophils
was present. A dermal infiltrate was observed surrounding blood vessels; mild perivascular leukocytoclastic debris
favored a diagnosis of LCV. Both direct immunofluorescence and immunohistochemistry staining also favored a
diagnosis of LCV. Reactivity of the involved vessels was observed to multiple antibodies and complement, with
overexpression of von Willebrand factor, CD15, and CD45. The ribosomal protein Phospho-S6 was also detected within
the involved vessels, and on the blister roof and floor. The clinical triggering factor was a urinary infection that had
progressed to urosepsis; the symptoms were effectively treated. We present an unusual case, where multiple immune

reactions correlate with clinical and histologic changes characteristic of LCV.
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Abbreviations

Cutancous leukocytoclastic vasculitis (CLCV),
leukocytoclastic vasculitis (LCV), small vessel vasculitis
(SVV), von Willebrand factor (VWF), Sialyl Lewis (sLeX),
anti-neutrophil cytoplasmic antibody (ANCA), neutrophil
extracellular traps (NETs), direct immunofluorescence
(DIF), basement membrane zone (BMZ).

INTRODUCTION

Cutanecous leukocytoclastic vasculitis (LCV) is a
small vessel vasculitis illustrated histopathologically
by the presence of immune complex-mediated
vasculitis of the dermal capillaries and venules on
the skin [1]. The majority of cases are idiopathic;
however, infections and medications are the most

frequent triggers. Systemic diseases could also be the
cause of LCV [1].

CASE REPORT

A 58-year-old female presented with acute onset
of a skin rash that was present for one week; she
also reported urinary symptoms, but no abdominal
pain or headache. The skin rash began as a sudden
eruption of pruritic, erythematous-to-violaceous, non-
blanchable macules and papules involving the lower
extremities (Fig. 1a). Fever was also present. There was
no history of recent drug intake; her kidney function
testing was normal. Hepatitis B and C, as well as HIV
titers were negative. Leukocytosis was present. Her
hemoglobin, extractable nuclear antibodies panel,
anti-Complement C1Q antibodies, cryoglobulins, and
Complement C3 and C4 levels were normal. There
were no red blood cell fragments or hemolysis detected.
Serum levels of IgG, IgA, and IgM were all within
normal limits. Her C reactive protein was elevated,
and urinalysis was abnormal, showing cloudy urine.
Urinary culture and blood cultures were obtained, and
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Figure 1: In (a) we show the clinical lesions (black arrow). In (b) a
representative H&E stain shows the dermal LCV (blue arrow), a vesicle
in the epidermis (black arrow), and the inflammatory infiltrate in a
dermal papilla (red arrow) (100X). In (c) double IHC staining shows
a subepidermal blister (red star), and pink staining around the blister
demonstrates the presence of Ribosomal Protein Phospho-S6 (Ser240,
Ser244) in the top of the blister as well as on the blister floor (black
arrows). Similar positivity with this antibody was found within blood
vessel walls (orange arrow). Brown staining in the dermis represents
antibodies directed against Complement 4 (C4; blue arrow) (200X).
In (d) the DIF stain is positive for FITC conjugated antibodies directed
against human fibrinogen, showing positive green staining in the area
of a dermal papilla (white arrow). Additionally, there was also weak
basement membrane zone staining for fibrinogen (yellow arrow). The
light blue arrow points to four positive dermal vessel walls (round
structures), and a strong positive area in the dermis (red arrow). The
nuclei of the cells were highlighted with TO-PRO-3 stain, a red nuclear
and chromosome counterstain (200X). (e) Double IHC staining using
an antibody to von Willebrand Factor (brown staining; blue arrows),
colocalizing with positive staining for CD45 antibody (pink staining; red
arrows) in the dermal vessels (200X). (f) IHC stain showing positive
staining with CD51 stain around upper dermal vessels (brown staining)
colocalizing with an antibody directed against CD15 (pink staining). The
red arrows point toward the combined positivity (200X).

both were positive for gram-negative rods. A diagnosis
of sepsis secondary to urinary tract infection (UTI)
(urosepsis) was established by isolating Proteus
spp, and accordingly intravenous administration of
Ceftriaxone was initiated.
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The skin biopsy microscopic examination demonstrated
afocal intraepidermal vesicle formation with neutrophils
and other fragmented cellular debris in the vesicle
lumina. An inflammatory infiltrate was present in
and around the dermal blood vessels, including those
within dermal papillae (Fig. 1b). Overall, there was a
florid inflammatory process involving capillaries and
small blood vessels within the superficial dermis. Fibrin
deposition and fibrinoid necrosis were observed within
blood vessel walls; neutrophil infiltration was present
within the vessel walls, accompanied by fragmented
neutrophil nuclei, extravasated erythrocytes, and
some perivascular lymphocytes (Fig. Ic). A diagnosis
of cutaneous leukocytoclastic vasculitis (LCV) was
rendered. After five days of antibiotics and low dose
corticosteroids, there was clinical improvement of the
skin lesions.

Further testing was performed using direct
immunofluorescence (DIF), as well as
immunohistochemical (IHC) studies. Please sece
Table 1 for the used antibodies. Our results are
shown in Figure 1. In Figure 1b, we demonstrate the
leukocytoclastic vasculitis (LCV). In Figure I¢, double
IHC staining shows a subepidermal blister with staining
around the blister demonstrates the presence of
Ribosomal Protein Phospho-S6 in the top of the blister
as well as on the blister floor and blood vessel walls.
IHC also shows staining in the dermis using antibodies
against Complement 4. In Figure 1d, the DIF stain
is positive for FITC conjugated antibodies directed
against human fibrinogen, were positive in the area
of a dermal papilla, some weak basement membrane
zone, and dermal vessels. Figure le shows double IHC
staining using an antibody to von Willebrand Factor
colocalizing with positive staining for CD45 antibody
(Fig. 1f). IHC stain showing positive staining with
CD51 stain around upper dermal vessels colocalizing
with an antibody directed against CDI15.

DISCUSSION

Leukocytoclastic vasculitis (LCV) and cutaneous
leukocytoclastic vasculitis (CLCV) (limited to the skin)
are sometimes associated with other immune reactions,
and/or medications, collagen-vascular diseases,
infections, paraproteinemias, vaccines, biologic
treatments, and neoplasias. About 50% of cases remain
idiopathic [2]. LCV is a histopathologic manifestation
of a common form of small vessel vasculitis (SVV) that
can involve the skin and internal organs [2,3]. LCV can
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Table 1: Antibodies used for DI, IIF and confocal microscopy, dilutions, catalog numbers and sources.

Catalogue Antibody Findings
F0202-2. Polyclonal rabbit anti-human I1gG FITC, Epidermis NETS (+++).
1:20, 1:20 dil, Agilent Dako BMZ linear (+).
Vessels superficial and deep vessels (+++).
Cytoid bodies under BMZ.
C ANCAS (++).
F0203-2 Polyclonal rabbit anti-human IgM FITC, 1:20 dil, Agilent Dako  Cytoid bodies under BMZ(+).
F0204-2 Polyclonal rabbit anti-human IgA FITC, 1:20 dil, Agilent Dako  BMZ granular (+).
Superficial granular stain on the vessels of the dermis (++).
Cytoid bodies in the papillary dermis (++).
F020102-2 Polyclonal rabbit anti-human C3 FITC, 1:20 dil, Agilent Dako  BMZ granular deposits (++).
Superficial, communicating, and deep vessels (++).
Cytoid bodies in papillary dermis (++).
F0111-02 Polyclonal rabbit anti-human Fibrinogen Linear BMZ (++).
FITC, 1:40 dil, Agilent Dako Mid-dermis strong band deposits that are mostly
present at the cell’s junctions (++++).
Superficial, communicating, and deep dermal vessels (++++)
F0117-2 Polyclonal rabbit anti-human Albumin-FITC BMZ Linear (+).
1:40 dil, Agilent Dako Vessels stain in both superficial vessels (+).
F0254-2 Polyclonal rabbit anti-human C1-q FITC, Negative
1:20 dil, Agilent Dako
X0929-1 Negative Control Reagent, Rabbit F(ab')2/FITC, Control, FITC. Negative
Solid phase absorbed F(ab")2, 1 mL, dil 1:20, Agilent Dako
T3605 TO-PRO-3. Thermo Fisher Scientific. Works perfect
Immunohistochemistry
Clone F8/86 Von Willebrand Factor, Agilent DAKO, ready to use Positive stain around all the small vessels mainly in the upper dermis
IR52761-2 Monoclonal Mouse Anti-Human CD45, Leucocyte Common Positive around all the small vessels in upper dermis (++++).
Antigen

GA06261-2 CD15, Clone Carb-3, FLEX RTU. Agilent Dako Positive around all the small vessels in upper dermis (++++).

F0169, Complement C4 from Dako FLEX. Positive in the corneal cells above the blister, inside both upper and lower
borders of the blisters, as well as in the small upper dermal vessels (+++). Some
positive cells junctions like between the medium dermis were also seen (++).

701845 Phospho-S6 (Ser240, Ser244) recombinant rabbit monoclonal Positive in the corneal cells above the blister, inside both upper and lower

antibody (11H14L20) from Thermo Fischer Scientific.

borders of the blisters, as well as in the small upper dermal vessels (+++).

present as part of a systemic disease, most frequently
involving ANCA-associated vasculitides, connective
tissue diseases, cryoglobulinemia’s, IgA vasculitis
(formerly known as Henoch-Schénlein purpura) and
hypocomplementemic urticarial vasculitis [4]. When
LCV is suspected, an extensive work-up is usually
necessary to determine whether the process is skin-
limited, or a manifestation of systemic vasculitis or
discase.

We present a case of leukocytoclastic vasculitis,
manifested initially by cutaneous lesions. The case was
linked to a urinary infection that became systemic; this
phenomenon has been previously described [5].

In addition to the histological features clearly showing
an LCV, the complementary DIF and IIF studies
demonstrated immune complexes in the dermal blood
vessels; we observed complement, fibrinogen, and
immunoglobulin IgA positivity. Additional and unusual

findings in our case included strong positivity for von
Willebrand Factor (VWF), CDI15, CD45, complement
C4 and Phospho-S6 Ribosomal Protein (Ser240/244).
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In our case, Ribosomal Protein Phospho-S6 (Ser240,
Ser244) implicates an immune process that may
represent an intermediate stage between the cutaneous
and the systemic form of LCV. Notably, the deposition
of complement and immunoglobulins, as well as
fibrinogen at the dermal epidermal junction has been
reported by others [6]. Multiple studies focusing on the
DIF tindings of LCV have not reported the complex

local immune responses in skin biopsies that we present

here [7,8].

The presence of VWF has not been studied properly in
LCV. In our case, the anti-VWF antibody was strongly
positive and colocalized with CD45 and CDI15 and
with Ribosomal Protein Phospho-S6 (Ser240/244).
Recent studies highlight the involvement of VWF
and its regulator, ADAMTS13, in mechanisms
that underline a possible bridge between vascular
inflammation and immunothrombosis [9]. VWF
and ADAMTSI3 seem to play roles in leukocyte
rolling, adhesion, extravasation, vascular permeability,
ischemia/reperfusion injury, complement activation,

and NETosis [8].
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In our case, we used antibodies directed against CD15
[Sialyl Lewis*(sLeX), a stage-specific embryonic
antigen] what has been shown to be important
in leukocyte tethering and rolling [10]. In our
case, it appears that CDI15 possibly contributed to
leukocyte tethering to the vascular endothelium. The
tethering role may explain how CD15 was expressed
in a co-localized manner with the observed CD45
positivity [10].

CONCLUSION

Leukocytoclastic vasculitis is a process that can be
triggered by many factors, and the characteristics of the
biopsy-correlating immune and inflammatory response
must thus be studied accordingly.

Consent

The examination of the patient was conducted according to the
principles of the Declaration of Helsinki. The authors certify
that they have obtained all appropriate patient consent forms, in
which the patients gave their consent for images and other clinical
information to be included in the journal. The patients understand
that their names and initials will not be published, and due effort
will be made to conceal their identity, but that anonymity cannot
be guaranteed.
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