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Summary

Pigmented purpuric dermatosis is a benign type of chronic angiodermatitis prevalent in the general
population, presenting with a relapsing-remitting course, with predominantly idiopathic aetiology
and both humoral and cell-mediated immune pathogenesis.

We report to our knowledge the first two cases of clinical association between such dermal capil-
laritis and the most clinically heterogeneous form of primary immunodeficiency: common variable
immunodeficiency. Furthermore, in the light of already suggested triggers and pathophysiological
mechanisms correlating pigmented purpuric dermatosis with various forms of secondary immuno-
deficiency, we complete our case descriptions by the proposal of a new putative aetiopathogenic
actor that would likely account for the occurrence of the clinical association described.

Introduction

Pigmented purpuric dermatosis is a benign form of dermal capillaritis prevalent in the general pop-
ulation, presenting a generally chronic relapsing-remitting course and clinically characterised by
the occurrence of macules, patches or petechiae ranging in colour from red-purple (due to eryth-
rocyte extravasation and haemosiderin deposition) to red-brown/golden-brown with haemosiderin
resorption. The skin eruptions, either totally asymptomatic or associated with mild to severe itch-
ing, typically affect the legs, with the possibility of occasionally involving the trunk and arms. Eight
subtypes or variants have been recognised, differing in peculiar clinical features, and some of
them have unique histopathological patterns: Progressive Pigmentary Dermatosis (Schamberg Dis-
ease), Purpura Annularis Telangiectodes (Majocchi's Disease), Lichen Aureus, Pigmented Purpuric
Lichenoid Dermatitis (Gougerot and Blum's Disease), Eczematid-Like Purpura (Doucas and Kapeta-
nakis Disease), Disseminated Pruriginous Angiodermatitis (Itching Purpura), Unilateral Linear Capil-
laritis (Linear Pigmented Purpura) and Granulomatous Pigmented Purpura [1].

Progressive Purpuric Pigmentary Dermatosis, also known as Schamberg Disease, is the
most common form of pigmented purpuric dermatosis. Eczematid-like Purpura of Doucas and Ka-
petanakis is one of the eight variants of pigmented purpuric dermatosis. This form is considered an
inflammatory variant of Schamberg Disease with more extensive involvement. It is characterised
by itchy skin lesions with scaling; furthermore, association with allergic contact dermatitis to rub-
ber and clothes has been reported [2, 3].

The aetiology of pigmented purpuric dermatosis is, in most cases, idiopathic and not associ-
ated with coagulopathies or thrombocytopenia. Possible predisposing factors are venous stasis,
exercise, local infection and capillary fragility. Sometimes an iatrogenic cause is recognised, as
well as an association with various systemic diseases such as diabetes mellitus, hepatopathy, dys-
lipidaemia, thyroid disease, neoplasms and autoimmune diseases. The pathogenesis is immune-
based, both cell-mediated and humoral, as confirmed on direct immunofluorescence by the recent
findings of vascular immunoglobulin deposits [4, 5].

Common variable immunodeficiency (CVID) is a heterogeneous disease characterised by
hypogammaglobulinaemia, recurrent upper and lower airway and digestive tract infections, and de-
fective antibody responsiveness. The disease can be associated with interstitial lung disease,
granulomatous disease resembling sarcoidosis, autoimmune manifestations (20-30%), inflamma-
tory bowel disease and malignancies (such as gastric cancer and lymphomas) [6, 7]. The clinical
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association between a dermatological condition and an immunological disorder finds its foundation
in the well-established view of the skin as an immune organ. This organ is topologically heteroge-
neous and structured with sophisticated threat-sensing mechanisms, which activate specific de-
fensive responses to restore homeostasis. Additionally, highly specialised immune cell populations
are anatomically compartmentalised across various cutaneous microniches (including the interfol-
licular epidermis; pilosebaceous unit; papillary, reticular and hypo-dermis; along with vascular and
neuronal niches) and communicate with adjacent parenchyma to maintain barrier function. Specifi-
cally, the epidermis is constantly monitored by Langerhans cells, CD8* resident memory T cells
and innate lymphoid cells, whose recruitment and survival are tightly regulated by the local release
of cytokines and chemokines from the epithelium.

Deeper within, the pilosebaceous unit in the papillary and reticular dermis serves as a cru-
cial, dynamic immune hub. This unit synergises with commensal microbes through unique cytokine
and chemokine release patterns, recruiting and retaining both epidermal and dermal immune cells,
including dermal antigen-presenting cells like CD103 dendritic cells and dermal dendritic cells. In
the deeper dermis, vascular endothelium is surveilled by innate immune cells, such as mast cells
and macrophages, which are particularly enriched in the perivascular space. During skin inflamma-
tion, these perivascular immune cells release cytokines and chemokines that activate the endothe-
lium, thus enabling the entry of neutrophils, monocytes and lymphocytes from the systemic circu-
lation. Furthermore, the perivascular space functions as an epicentre for the activation of effector
T cells by clustering with dermal dendritic cells [8].

Among the skin manifestations associated with common variable immunodeficiency, chron-
ic autoimmune-based skin conditions such as alopecia totalis, vitiligo and psoriasis are well descri-
bed alongside the more predictable infectious complications of various origins [9]. In such a set-
ting, clinical association between pigmented purpuric dermatosis and common variable immuno-
deficiency is not established in the literature. We report below two cases of such an association,
suggesting new aetiopathogenic perspectives.

Case descriptions

We report the cases of two patients with common variable immunodeficiency, women aged 50 and
59, clinically managed over the years for this condition at our institution (table 1).

Table 1: Clinical and laboratory characteristics of the two patients.

Patient 1 (age: 50 yr) Patient 2 (age: 59 yr)

Personal medical history  |Negative for atopy and chronic autoimmune diseases Negative for atopy and chronic autoimmune diseases

Family history Negative for PPD and CVID Negative for PPD and CVID

CVID-PPD temporal span |3 years 10 years

Genetic analysis (per- Heterozygous variant ¢.239A>C in the SOCST gene No pathogenic variants

formed by NGS) (likely pathogenic)

Freiburg classification Group Il Subgroup la

EUROclass classification  |B* MB* smB~ Tr"om B* MB* smB~ Trnom

CVID complications Bronchiectasis, hepatic regenerative nodular hyperpla- | Splenomegaly, chronic enteropathy with diffuse nodular
sia, portal circulation abnormalities, hepatosplenomega- |lymphoid hyperplasia, ITP
ly, ITP

PPD sites Pretibial and thighs Pretibial and highs

PPD clinical features Eczematidic-like variant, mildly itchy, relapsing-remitting, | Eczematidic-like variant, asymptomatic, more noticeably
responsive to topical corticosteroids leaving dyschromic |fixed presentation, poorly responsive to topical cortico-
exits steroids

Dermatosis flare-up subse-|Observed Not observed

quent to Ig infusion

Naranjo Adverse Drug Re- |Final score: 6 Final score: 7

action Probability Scale

PPD: pigmented purpuric dermatosis; CVID: common variable immunodeficiency
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Patient 1

A 50-year-old woman with a personal pathological history negative for atopy and chronic autoim-
mune diseases, positive for inappropriate sinus tachycardia, was diagnosed with common variable
immunodeficiency in 2017. Family history was negative for pigmented purpuric dermatosis and
common variable immunodeficiency (no family members are affected by antibody deficiencies).
Molecular genetic analysis for common variable immunodeficiency, performed by Next Generation
Sequencing (NGS) on DNA extracted from peripheral whole blood, revealed the presence of the
heterozygous variant c.239A>C in the Suppressor of Cytokine Signaling 1 gene, resulting in the
amino acid substitution p.Tyr80Ser. This variant, not previously reported in the literature, can be
classified as likely pathogenic (C4) according to the American College of Medical Genetics
(ACMG) guidelines [10].

The patient was deficient in all three classes of immunoglobulins. Since then, she has been
undergoing intravenous immunoglobulin (Ig) replacement therapy, overall tolerating this treatment
and experiencing only on one occasion an adverse reaction with symptoms such as shaking chills,
lower back and chest pain. The disease has complicated over the years with bronchiectasis, hep-
atic regenerative nodular hyperplasia to cirrhogenic evolution accompanied by portal circulation
abnormalities and hepatosplenomegaly. She also presented with likely immune thrombocytopenia
(ITP); although autoimmunity markers were negative, other reversible causes of isolated thrombo-
cytopenia were nevertheless ruled out. The clinical course of ITP over the years has typically been
relapsing-remitting, with some severe episodes (platelet count <30,000/mcL) requiring transfu-
sions and oral corticosteroid therapy but never complicated by life-threatening bleeding, except for
occasional epistaxis. The patient underwent flow cytometric analysis for the evaluation of B-cell
subsets, which revealed the following findings (table 2): B lymphocytes (CD19*): 6.4%; switched
memory B cells (CD19* IgD~ CD27"): 0.7%; CD21°" B cells (CD19* CD21°% CD38"): 34.7%. Based
on the switched memory B cell population of 0.7% (cut-off =0.4%), the patient was classified as
Group Il according to the Freiburg classification [11]. More thoroughly, according to the EUROclass
classification [12], the patient was classified as B* MB* smB~ Tr"'™ [Total B cells (CD19*): 6.4%
(21%) - B*; Memory B cells (CD27*): 10.7% (>2%) - MB*; Switched memory B cells: 0.7% (<2%)
- smB~; transitional B cells: 4.3% (<9%) - smB~Tr"om],

Table 2: Flow cytometric analysis for the study of B lymphocyte subpopulations in patient 1.

B lymphocyte subpopulation Phenotype Value Range

B lymphocytes CD19* 6.4 4.9-18.4
Naive B lymphocytes CD19* Igb* CD27° 83.5 42.6-82.3
IgM-memory B lymphocytes CD19* Igb* CD27* 10.7 7.4-32.5
Switched memory B lymphocytes |CD19* IgD” CD27* 0.7 6.5-291
and plasmablasts

IgG* B lymphocytes CD19* IgG* 2.9 3.6-13.4
CD21* low subpopulation CD19* CD21* low CD38" 347 0.9-76
Transitional B lyphocytes CD19* IgM** CD38** 4.3 0.6-3.4
Plasmablasts CD19* IgM7/(*) CD38*** 0.1 0.4-3.6

In 2020, the appearance of chronic, mildly itchy, nummular maculo-erythematous lesions with ini-
tial pretibial localisation, then spreading to the thighs, was observed (figure 1). Their clinical course
was recurrent-remitting, with the “purpuric phase” lasting about 15 days and on several occasions
immediately following Ig infusion therapy. To estimate the likelihood of a causal relationship be-
tween the skin manifestations and the infusion therapy, we applied the Naranjo algorithm [13],
which yielded a final score of 6 in our patient, consistent with a probable association. Therefore, a
dermatological evaluation was requested, which raised the suspicion of pigmented purpuric der-
matosis, confirmed, after a skin punch biopsy, by histopathological examination in its eczematid-
like variant. However, the personal history was negative for both drug intake and systemic disea-
ses usually correlated with pigmented purpuric dermatosis. Treatment of the lesions with topical
corticosteroids led to clinical remission, but left residual dyschromic lesions.
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Figure 1: Maculo-erythematous lesions on thighs of patient 1.

Patient 2

A 59-year-old woman with a personal pathological history negative for atopy and chronic autoim-
mune diseases, positive for congenital hip dysplasia with multi-prosthetic interventions, was diag-
nosed with CVID in 2006. Family history was negative for pigmented purpuric dermatosis and
CVID (no family members are affected by antibody deficiencies). Molecular genetic analysis for
CVID, performed by Next Generation Sequencing (NGS) on DNA extracted from peripheral whole
blood, did not reveal any variants that could be classified as pathogenic and/or likely pathogenic
for the condition under investigation.

The deficit involved serum levels of IgA, I9G and IgM for which she started intravenous Ig
replacement therapy. The disease complicated over the years with splenomegaly, chronic enterop-
athy with diffuse nodular lymphoid hyperplasia. The patient also presented with plausible ITP, with
negative autoimmunity markers, but absence of other reversible causes of isolated thrombocyto-
penia. The clinical course of ITP was reported to be typically relapsing-remitting, in the absence of
severe episodes (platelet count >30,000/mcL) thus never treated with oral corticosteroids and
never involving life-threatening bleeding. The patient underwent flow cytometric analysis for the
evaluation of B-cell subsets, which revealed the following findings (table 3): B lymphocytes
(CD19%): 151%; switched memory B cells (CD19* IgD~ CD27*): 0.3%; CD21°" B cells (CD19* CD21"w
CD387): 69.9%. Based on the finding of switched memory B cells at 0.3% (below the 0.4% cut-off)
and CD21°% B cells at 69.9% (exceeding the 20% threshold), the patient was classified as Freiburg
subgroup la [11]. More thoroughly, according to the EUROclass classification [12], the patient was
classified as B* MB* smB~ Tr"°'™ [Total B cells (CD19*): 151% (21%) - B*; Memory B cells (CD27*):
9.2% (>2%) - MB*; Switched memory B cells: 0.3% (<2%) - smB~; transitional B cells: 01%
(<9%) > smB~Trhorm],
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Table 3: Flow cytometric analysis for the study of B lymphocyte subpopulations in patient 2.

B lymphocyte subpopulation Phenotype Value Range

B lymphocytes CD19* 151 4.9-18.4
Naive B lymphocytes CD19* IgD* CD27" 89.5 42.6-82.3
IgM-memory B lymphocytes CD19* IgD* CD27* 9.2 7.4-32.5
Switched memory B lymphocytes and plasma-|CD19* IgD~ CD27* 0.3 6.5-29.1
blasts

1gG* B lymphocytes CD19* IgG* 0.3 3.6-13.4
CD21* low subpopulation CD19* CD21* low CD38" 69.9 0.9-76
Transitional B lymphocytes CD19* IgM** CD38** 0.1 0.6-3.4
Plasmablasts CD19* IgM7/(*) CD38*** 0 0.4-36

In 2016, the appearance of erythematous-nummular macules with a chronic course and more
nuanced relapsing-remitting character, localised to the thighs and pretibial area, was observed. To
estimate the likelihood of a causal relationship between the skin manifestations and the infusion
therapy, we applied the Naranjo algorithm [13], which yielded a final score of 7 in our patient, con-
sistent with a probable association. Dermatological counselling posed suspicion for pigmented
purpuric dermatosis, with subsequent histopathological confirmation of eczematid-like variant af-
ter skin punch biopsy. Even in this case, however, the personal history was negative for both drug
intake and systemic diseases possibly related to pigmented purpuric dermatosis. As the skin le-
sions were characterised by a natural course of less marked clinical remission, the patient did not
significantly benefit from the application of topical corticosteroids.

Discussion

The current literature identifies concurrent venous hypertension as the primary trigger for pigmen-
ted purpuric dermatosis in association with dermal capillaritis [1].

The association between pigmented purpuric dermatosis and common variable immunode-
ficiency or other forms of primary immunodeficiency has never been documented in the interna-
tional scientific literature. Instead, rare cases of occurrence of the concerned capillaritis in patients
with secondary forms of immunodeficiency have been reported. Pantanowitz et al. first character-
ised pigmented purpuric dermatosis as a pharmacologically induced regression lesion of a cutane-
ous Kaposi's sarcoma related to acquired immunodeficiency syndrome (AIDS) [14]. Interestingly,
Garrido's group described a purpuric pigmented lichenoid dermatitis in a patient with AIDS. The le-
sion was not objectified until after the initiation of antiretroviral therapy, leading the authors to hy-
pothesise that it resulted from an immune imbalance and thus could be framed as a clinical mani-
festation of immune reconstitution inflammatory syndrome [15]. Similarly, Bonnet and colleagues
reported a case of progressive pigmentary dermatosis having a recurrent course in a patient with a
history of potus and moderate alcohol-related combined immunodeficiency. Characteristically, the
capillaritis reexacerbated in close concomitance with chronic and sustained alcohol intake, then re-
gressed within the first few days of abstinence. This “purpuric phase" was serologically associated
with elevation of IgE levels, within a framework of more general humoral and cell-mediated im-
mune activation (IgA elevation and activated T lymphocytes). In light of these findings, it was
speculated that alcohol-induced immunoreconstitution (otherwise defined by the authors as hyper-
sensitivity-like reaction) was also clinically extrinsic to the dermatosis in question [16].

Conclusions

In view of these insights from the literature and our patient investigations, an interesting aetiopa-
thogenic watershed for pigmented purpuric dermatosis in common variable immunodeficiency ap-
pears to be emerging. Capillaritis itself, as a pivotal pathophysiological event in dermatosis, could
result from a local autoimmune reaction, especially given the well-documented clinical profile of
autoimmunity associated with both pigmented purpuric dermatosis and common variable immuno-
deficiency [4, 9]. Alternatively, and even more unexpectedly, also in light of the recent findings in
dermal vascular Ig deposits [5], pigmented purpuric dermatosis could be framed as a clinical in-
flammatory expression of the immunoreconstitution resulting fromlg replacement therapy. This last
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consideration suggests,for the first time to our knowledge, a new potential trigger that would open
up interesting new scenarios in the understanding of common variable immunodeficiency, at the
same time expanding its already wide clinical heterogeneity.
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