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ABSTRACT

Human immunodeficiency virus (HIV) infection is characterised by profound
immune dysregulation and, paradoxically, by a broad spectrum of
auvtoimmune and autoimmune-like manifestations, presenting a significant
clinical challenge. Although antiretroviral therapy has transformed the
prognosis of people living with HIV, immune restoration may unmask or
amplify inflammatory and autoimmune phenomena, particularly through
immune activation. This review synthesises the clinical and immunological
mechanisms linking HIV infection with autoimmunity, including polyclonal B-
cell activation, autoantibody production, molecular mimicry, loss of immune
tolerance, regulatory T-cell dysfunction, chronic innate immune activation
and altered cytokine signalling. We also review the main clinical
phenotypes reported in people living with HIV, ranging from
musculoskeletal, dermatological and connective tissue manifestations to
vasculitic, haematological, and neurological involvement. These conditions
frequently overlap with opportunistic infections, drug-related toxicity and
non-AIDS comorbidities, creating important diagnostic and therapeutic
challenges. Recognition of this paradox is clinically relevant because
autoantibodies in HIV infection do not always indicate overt autoimmune
disease, and immunosuppressive treatment must be carefully balanced
against infectious risk, HIV control and immune status. A mechanistic
understanding of HIV-associated immune dysregulation may improve
diagnostic reasoning, guide symptom-directed evaluation and support
safer management strategies for autoimmune-like complications in people
living with HIV.
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Abbreviations:

HIV: human immunodeficiency virus

TNF-a: Tumour necrosis factor-alpha

IL: Interleukin

RF: Rheumatoid factor

SpA: Spondyloarthritis

MAIT: Mucosal-associated invariant T cell

ILC3: Type 3 innate lymphocyte cell

Th17: T helper-17 cells

HLA-B27: Human leukocyte antigen B27 allele

MHC-I: Major histocompatibility complex class-I

SLE: Systemic lupus erythematosus

DILS: Diffuse infiltrative lymphocytosis syndrome

IgA: Immunoglobulin A

HIVICK: HIV-associated immune complex kidney disease
CD4 and CD8: Cluster of differentiation for helper T cells
and cytotoxic T cells

iC3b: inactivated complement fragment cleaved from
C3b opsonin

AAV: ANCA-associated vasculitis/ HCV:

Hepatitis C virus

IRIS: Immune reconstitution inflammatory syndrome

AIHA: Autoimmune haemolytic anaemia

AITP: Autoimmune thrombocytopenia

TMA: Thrombotic microangiopathy

TTP: Thrombotic thrombocytopenic purpura

aHUS: Atypical haemolytic uraemic syndrome

AIN: Autoimmune neutropenia

anti-ADAMTS13: antibodies against A disintegrin and
metalloproteinase with a thrombospondin-type 1 motif,
member 13

HLH: Haemophagocytic lymphohistiocytosis

MS: Multiple sclerosis

Viral Antiretroviral

replication use

NMO: Neuromyelitis optica

anti-NMDAR: N-methyl-D-aspartate receptor antibody-
mediated encephalitis

PML: Progressive multifocal leukoencephalopathy by
reactivation of the John Cunningham (JC) virus

MACE: Major adverse cardiovascular events.

Introduction

Human immunodeficiency virus (HIV) infection is
paradoxically associated with a broad spectrum of
autoimmune manifestations, despite profound CD4+ cell
immunosuppression. This paradox arises from complex
immune dysregulation, including loss of regulatory T-cell
function, polyclonal B-cell activation, molecular mimicry,
and immune reconstitution phenomena. The prevalence of
these autoimmune manifestations has risen, particularly
with the widespread implementation of antiretroviral
therapy, which, while beneficial in viral suppression, may
inadvertently contribute to immune reconstitution
inflammatory syndrome and other immune
dysregulations. Most autoimmune conditions develop
after HIV diagnosis, with a mean delay of approximately
10.6 years.

These manifestations encompass a range of conditions,
from arthralgia and arthritis to bullous pemphigoid,
psoriasis, and central nervous system HIV-derived
encephalitis or HIV-associated neurocognitive disorders,
with immune complex activation syndromes, autoimmune
cytopenias, renal dysfunction, gland destruction, and
cardiovascular repercussions, often presenting with
diverse positive autoantibody titres, such as antinuclear
antibodies and rheumatoid factor (Figure 1).
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Figure 1: Autoimmune spectra of HIV-induced immune dysregulation and clinical manifestations

This increased prevalence of autoimmune disorders
among HIV-infected patients is particularly notable
following the restoration of T cell immunity facilitated by
highly active antiretroviral therapy. While antiretroviral
therapy has dramatically improved immune function and
reduced opportunistic infections, a residual immune
dysregulation syndrome persists in many HIV-infected
individuals, characterised by heightened inflammation

and T-cell activation, further increasing morbidity and
mortality.!

ART normalises the autoantibody profile in HIV patients
by decreasing CD33+CD11b+HLA-DR+ cells, which are
associated with autoantibody production, while ART-
naive patients have significantly higher levels and
prevalence of elevated autoantibodies compared to
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both healthy controls and HIV patients on ART.2 Starting
ART also lowers the amount of circulating immune
complexes by lowering the amount of HIV antigen
available, but it doesn't always stop the related
autoimmune manifestations. In some instances, the
initiation of ART and the subsequent restoration of the
immune system can "unmask" or exacerbate autoimmune-
like conditions through the immune reconstitution
inflammatory syndrome.2-4

Further research into the chronic immune activation
associated with HIV infection, characterised by elevated
cytokine production, specific antigenic composition and
new antibody-autoantigen binding with their interaction
with Fc receptors on various immune cells, could elucidate
the precise signalling pathways that drive this chronic
inflammatory state and subsequent autoimmune organ
damage sequelae.

Overview of Autoimmune-Like Manifestations in HIV
HIV replication during first contact causes CD4+ cell
depletion, chronic innate immune activation, and B-cell
hyperactivity that produces both clinical autoimmune
diseases and preclinical autoimmune-like serologic
phenomena without overt disease. Initially, serologic
autoimmunity and B-cell overactivation cause a high
auvtoantibody burden. Studies show that 45% of HIV
patients have detectable autoantibodies, but only 12%
have clinically relevant levels (ANAs >1:160, anti-
dsDNA, anti-ENA, high-titre anticardiolipin/anti-B2GP1
>40 U/mL, or ANCA with PR3/MPO specificity).
Antinuclear autoantibodies (ANA) are detectable in
~73% of ART-treated patients, often  with
fine-speckled /cytoplasmic patterns;5 ANA and anti—
smooth muscle antibodies are present in 43—-23% of
HCV/HIV coinfected patients.6 Mechanisms include
polyclonal B-cell activation, skewed immunoglobulin
repertoires toward self-reactivity, and molecular mimicry
between HIV proteins and self-antigens leading to
immune complex formation.” Persistent immune activation
and chronic inflammation drive immune dysregulation, T

cell exhaustion, and senescence, contributing to the
development of non-AIDS comorbidities, with or without
concomitant  infections such as  tuberculosis-HIV
coinfection.8 Even with effective antiretroviral therapy,
there is a described persistent immune activation, often
termed 'residual immune dysregulation syndrome', which
is characterised by increased T-cell activation and
heightened inflammation, which correlates with elevated
morbidity and mortality from conditions such as
cardiovascular events, liver and kidney diseases, and
malignancies.': 9. 10

Chronic HIV-1 infection is characterised by persistent
immune activation and inflammation, driving various B-
cell abnormalities such as hypergammaglobulinaemia
and the expansion of functionally impaired tissue-like
memory B cells.)' The paradoxical emergence of
autoimmunity in HIV is attributed to immune imbalance,
including polyclonal B-cell activation, loss of regulatory
T-cell function, molecular mimicry between HIV proteins
and  self-antigens, and  immune  reconstitution
inflammatory syndrome (IRIS) following antiretroviral
therapy initiation. HIV also drives regulatory T-cell
dysfunction, pyroptotic CD4+ loss, and CD8+ exhaustion,
favouring persistent inflammation and loss of tolerance.2
Importantly, 63-80% of autoimmune diseases occur in
patients with CD4 counts above 200-350 cells, often in
those with good virologic control on ART. Chronic
activation and homeostatic T-cell expansion after ART
initiation can promote autoantibody production and
systemic autoimmunity.!3 Immune reconstitution
inflammatory syndrome (IRIS) after ART initiation is
strongly associated with new-onset or unmasked
autoimmune  diseases, including  systemic  lupus
erythematosus, rheumatoid arthritis, immune-mediated
myositis, sarcoidosis, various vasculitides, Still's disease
and others.'# People living with HIV have approximately
2.4 times the risk of developing autoimmune diseases
compared to matched HIV-negative controls. The
spectrum and severity of autoimmune manifestations
often depend on the degree of immunosuppression and
the stage of HIV infection (Table 1.)

Table 1: Major autoimmune-like syndromes and mechanisms in HIV

Manifestation group HIV association

Key immune mechanisms

Arthralgia/arthritis

Rheumatoid arthritis

HIV chronic arthralgia syndrome, HIV-
associated arthritis, septic arthritis,

Immune activation, TNF-a, IL-6, and IL-13
predominance, joint susceptibility to
infection, B-cell dysregulation with RF
production

Spondyloarthritis

Ankylosing spondylitis, Reactive arthritis,
psoriatic disease, undifferentiated SpA

Aberrant innate MAIT, ILC3, y6 T cells and

Th17 responses, HLA-B27-independent
enthesitis. Increased gut-joint axis.

Inflammatory
myopathies

Dermatomyositis, inclusion body myositis

Interferon upregulation, sarcomere MHC-I
overexpression

Systemic immune-
complex disease

SLE-like disease, DILS, SLE nephropathy,
bullous pemphigoid, IgA vasculitis, HIVICK

Loss of tolerance, molecular mimicry,
CD4/CD8 imbalance, aberrant immune
complex depuration with aberrant iC3b
function

© 2026 European Society of Medicine
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Manifestation group

HIV association

Key immune mechanisms

Vasculitides

Cutaneous purpura, large-vessel vasculitis,
aortoiliac vasculopathy, Takayasu's arteritis,
polyarteritis nodosa, Behget-like syndrome,
AAV, essential cryoglobulinaemia

Direct vessel vasculitis cytotoxicity, Behget-
like endothelial immune complexes, HCV-
complex and HIV mimicry, and IRIS.

Intravascular

AIHA, AITP, TMA (TTP or aHUS), AIN

Cell-specific directed cytotoxic complement-

hematotoxicity

activating autoantibodies, anti-ADAMTS13,
bone marrow suppression

Hyperinflammation Secondary haemophagocytic

lymphohistiocytosis

Macrophage cytokine storm activation, viral,
fungal or bacterial opportunistic trigger,
HLH-IRIS

Central nervous

system neurocognitive disorders

MS/NMO, anti-NMDAr encephalitis, HIV

Loss of immune privilege /ignorance, JC virus
opportunistic reactivation (PML), CNS-IRIS,
HIV-associated neurocognitive disorders.

Cardiovascular Autoimmune myocarditis, HIV-

syndrome

cardiomyopathy, pericarditis and
pericardial effusion, MACE, antiphospholipid

Cardiac auvtoantibodies, pericardial immune
infiltration, accelerated inflammatory
atherogenesis, antiprothrombin,
anticardiolipin and lupus anticoagulant

Rheumatologic and connective tissue disorders
associated with HIV infection

The key paradoxical clinical autoimmune manifestations
in HIV include musculoskeletal and systemic manifestations
commonly seen in HIV infection. The prevalence of
musculoskeletal symptoms in HIV-infected individuals
ranges from 10% to 45%, with articular manifestations
being particularly frequent. The reported frequency of
arthralgia, often moderate and oligoarticular,
approaches 35% of cases, with knees, shoulders, and
elbows being predominantly affected.!> The underlying
mechanisms contributing to persistent inflammatory states
within the musculoskeletal system in HIV-infected
individuals are often attributed to ongoing adaptive
immune B- and T-cell imbalances and cellular
senescence.'® HIV-associated arthritis often mimics
rheumatoid arthritis and spondyloarthropathies (notably
reactive arthritis and psoriatic arthritis), while systemic
lupus erythematosus-like syndromes and Sjégren's
syndrome have also been documented, presenting
diagnostic and therapeutic challenges.’”. 18 B- and T-cell
dysfunction observed in HIV infection contributes to the
development of subclinical disease, akin to inflammatory
autoimmune arthritis. Due to the overlapping symptoms
with opportunistic infections and drug toxicities, the many
HIV autoimmune-like manifestations should have a
complete diagnostic work-up.

Arthritis in HIV-infected individuals sometimes presents
with atypical presentations and may have an intermittent
course with painful joints.’ During the evaluation
according to the stage of the HIV infection, the first
differential in monoarthritis should be septic arthritis.
Synovial fluid analysis, when available, should be
performed with microbial cultures.20

Rheumatoid arthritis shows a modestly elevated risk
(adjusted hazard ratio of 1.51) of developing in HIV-
infected patients. Conversely, HIV infection can influence
the clinical presentation and progression of patients

already diagnosed with rheumatoid arthritis.2! Of note,
the presence of rheumatoid factor in the serum of patients
suspected of HIV infection might cause false-positive HIV
serology, and ELISA seems to be a more specific test for
detecting HIV in patients with positive rheumatoid
factor.22 The depletion of CD4+ lymphocytes due to HIV
conveys a loss of tolerance and autoimmune activity that
sustains rheumatoid arthritis, resulting in an HIV and
arthritis synergy. An HIV-infected patient exhibiting
rheumatoid arthritis-like symmetrical polyarthritis may
present with severe, transient pain lasting from 2 to 24
hours in the absence of synovitis or other inflammatory
indicators. Most of the time, larger joints are affected,
but smaller ones like the metacarpophalangeal joints
could also be involved. The emergence of rheumatoid
arthritis can be exacerbated by immune reconstitution
following highly active antiretroviral therapy, while
serological abnormalities like rheumatoid factor and
antinuclear antibodies are commonly observed, though
rarely clinically significant.23 Post-ART arthritis with
seropositive rheumatoid factor commonly appears as a
polyarticular flare due to residual inflammation from the
formation of circulating immune complexes (anti-Fc
idiotypes or anti-HIV antigens) and a low rate of
complement (C3bi) complex depuration despite viral
suppression. The presence of anti-cyclic citrullinated
peptide (ACPA) antibodies has rarely been explored in
HIV studies, although increased rates of ACPA have been
reported as high as 15% in HIV patients not taking cART;
these rates may drop to <6% after 6 months of treatment
with cART.24

Spondyloarthritis (SpA) is an umbrella term for a
heterogeneous group of inflammatory rheumatic diseases
affecting axial and peripheral joints and entheses with a
seronegative profile, often presenting in HIV individuals
as ankylosing spondylitis (AS), reactive arthritis (RA), or
psoriatic arthritis (PsA). AS is rare in the general
population and seems to be similarly unusual in HIV-
infected patients. AS, most recently known as
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radiographic axial SpA (r-axSpA), has features of
inflammatory back pain, HLA-B27 positivity and
radiographic sacroiliitis, and some authors have
suggested that the immunological mechanisms driving AS
are not only dependent on CD4+ T cells, such as Th17,
but also more influenced by innate IL-17 secreting cells,
biomechanical stress, and microbiome interactions which
are mainly altered during HIV infection.2> These
conditions often exhibit an atypical course in HIV-infected
patients, sometimes lacking characteristic radiographic
changes or presenting with unusual extra-articular
manifestations, such as inflammatory bowel disease and
increased cancer burden, often necessitating nuanced
diagnostic approaches to differentiate them from
opportunistic  infections or  other  HIV-related
complications.26

Reactive arthritis can occur in HIV-infected patients who
have acquired urethral or gastrointestinal infections. The
reported frequency of reactive arthritis has ranged from
0.5 to 9.9% in HIV-positive patients, with most cases
manifesting as an incomplete triad form and a similar
prevalence of HLA-B27 positivity. HIV infection per se
does not increase the risk; rather, susceptibility to reactive
arthritis in this context may reflect the high-risk
behaviours associated with HIV acquisition. The condition
is triggered by various organisms, particularly those
causing sexually transmitted infections. Since the HIV
epidemic, high-risk sexual practices have become more
restricted, resulting in reduced transmission of
arthritogenic urogenital and enteric pathogens. Despite
this, reactive arthritis remains a prevalent joint
manifestation in HIV-infected patients. Reactive arthritis
and HLA-B27-negative-associated arthritis, conjunctivitis
and urethritis are driven by gut dysbiosis and microbial
translocation fuelling IL-23/IL-17 via innate sensing (e.g.,
NOD-like  receptors) and  heightened  antigen
presentation.” The "leaky gut" concept is propagated
with ongoing HIV viral replication.28 HIV replication
continues in CD4+ gut-associated lymphoid tissue (GALT),
and even with ART, the depleted Th17 cells do not restore
their cellular levels, which makes it harder for the gut
mucosal barrier to heal and for microbial products to be
cleared, further expanding possible arthritogenic
peptide presentation.29. 30

Psoriatic arthritis (PsA) or psoriatic disease (implying a
more extensive definition beyond skin and joint
pathology) is a common comorbidity also observed in the
HIV-infected population, often presenting with more
severe and persistent symptoms.32 PsA represents a high
prevalence of inflammatory arthritides in HIV-infected
patients, presenting with atypical symptoms that mimic
rheumatoid arthritis and exacerbate during post-ART
immune reconstitution. The estimated prevalence rates of
psoriatic arthritis (PsA) were found to be between 0.02
and 2%.32 Specifically, HIV-infected individuals with PsA
frequently exhibit more severe and persistent skin lesions,
often presenting with guttate, inverse, and erythrodermic
subtypes. The arthritic manifestations, such as
oligoarthritis or polyarthritis, can be particularly severe
and refractory to conventional treatments. This
heightened severity in HIV-positive individuals is likely
influenced by the profound immunosuppression which

predisposes to a paradoxically heightened CD8+ T cell
immune response.33 This complex interplay between
immunosuppression and immune activation contributes to
the exacerbated clinical manifestations of PsA.
Nonetheless, arthritis mutilans and axial PsA patterns
remain an uncommon manifestation within the spectrum as
compared with HIV-negative patients.34 35

These chronic inflammatory joint processes involve a
range of comorbid conditions and complicate
management due to diagnostic overlap with infections or
drug toxicities. HIV-associated arthritis is typically
oligoarticular and additive and can be unmasked or
worsened by immune recovery. Persistent innate
activation via microbial translocation,
monocyte /macrophage dysregulation, and elevated IL-
23, IL-17, TNF-a, IL-6, and IL-1B cytokines driving
synovial inflammation contribute to arthritis
immunopathology.33-34 Meanwhile, extra-articular
involvement is frequently due to the systemic cytokines
related to a senescence phenotype milieu of immune-
associated  activation by HIV  proteins  and
inflammaging.3% The occurrence of manifestations in the
joints and enthesis of typical SpA, skin and nail
inflammation similar to PsA or other non-specific organ
involvement with no clear or complete criteria is often
termed 'undifferentiated SpA'. The myriad of
manifestations with fatigue and debilitating flares, no
objective synovitis and Achilles tendinitis, dactylitis or
plantar fasciitis and polyenthesitis and osteitis on imaging
are often the presenting clinical course of
undifferentiated SpA in HIV-infected patients.3¢

Inflammatory myopathies, including dermatomyositis and
inclusion body myositis, manifest with distinctive clinical
features in HIV-infected patients.3” HIV-associated
myositis is clinically and histologically indistinguishable
from inflammatory myositis and generally has a
favourable prognosis, responding well to
immunosuppressive  therapy and even resolving
spontaneously.'® Sustained type | interferon secretion
drives the chronic immune activation that underlies
autoimmune inflammatory myopathies in HIV-infected
patients. Chronic HIV infection sustains an interferon-
inducible gene signature with marked upregulation of
interferon-stimulated genes such as MxA and ISG15.
While acute IFN production is protective, the chronic
presence of HIV infection activates several pathological
pathways that directly cause muscle inflammation and
damage.38-40 The interaction between the HIV envelope
protein gp120 and CD4 receptors on plasmacytoid
dendritic cells directly triggers the sustained production
of IFN-a.4! This constant fuelling of the IFN pathway
directly maintains the systemic inflammatory state
essential for the development of autoimmune
manifestations, including myositis.42 Interferon
concentrations during HIV infection markedly up-regulate
MHC genes on the sarcolemma fibres that enable
constant autoantigen presentation through
histocompatibility proteins to the cytotoxic CD8+ T cells.
This directly results in recognition and targeted
destruction of muscle tissue in susceptible HIV-infected
individuals.43 In the context of dermatomyositis, IFN
directly drives vasculopathy by disrupting vascular

5

© 2026 European Society of Medicine



Paradoxical autoimmune-like manifestations in human immunodeficiency virus-infected patients

networks.44 45 Historically, muscle biopsies in HIV patients
consistently show tubuloreticular inclusions in endothelial
capillary cells, recognised as a hallmark morphological
marker of intense IFN signalling.#¢ Even after ART
initiation and viral load reduction, persistent IFN
signalling and ISG upregulation remain in peripheral
blood and lymphoid organs; thus, preclinical and clinical
evidence prevails in persistent muscle IFN inflammation
during HIV infection.47: 48

Autoimmunity in HIV may mimic systemic lupus
erythematosus  (SLE)-like  syndromes,  vasculitides
(including  polyarteritis  nodosa), antiphospholipid
syndrome, and sicca syndrome. Serological evidence of
autoantibodies during flares of autoimmunity has been
documented (e.g., antinuclear antibodies, anticardiolipin
antibodies, and lupus anticoagulant) in the context of
persistent immune activation characteristic of chronic HIV
infection8. The formation and deposition of circulating
immune complexes in HIV-infected patients have
significant  pathological implications, indicating «a
predisposition to systemic autoimmune conditions, ranging
from systemic immune activation to severe end-organ
damage.#? These complexes, which consist of HIV
antigens (p24, gp41, and gp160) bound to polyclonal
IgG or IgA antibodies, represent one of the earliest
detectable B-cell responses to the virus. The circulating
complexes participate in the activation of immune cells
and the complement system. Patients with AIDS often
bear C3bi fragments, suggesting they trigger the
alternative complement pathway rather than the classical
pathway. This continuous activation contributes to an
inflammatory intravascular milieu that leads to non-AIDS
comorbidities such as accelerated organ ageing and
damage.59-52 The dynamic interplay of bacterial and
viral antigens and host antibody response changes
throughout the course of HIV-1 infection. Initial HIV
immune responses potentially lack protective efficacy
due to non-selective of virions.5° The ongoing formation
of these early immune complexes is recognised as a
significant contributor to systemic immune activation and
lupus-like activity and disease progression.>3 This process
is further complicated in opportunistic infections, which
exacerbate immune antibody formation and immune
complex deposition with tissue inflammation, potentially
contributing to persistent lupus-like manifestations.34

Sicca syndrome occurring in the context of HIV infection is
multifactorial. HIV infection may manifest with symptoms
resembling Sjdgren's syndrome, potentially due to chronic
immunoactivation. The interaction between early and
chronic immune activation and genetic predisposition,
possibly initiated by environmental factors, may
contribute to the development of de novo exocrine gland
auvtoantibodies.’4 HIV-infected individuals may exhibit
clinical manifestations of sicca symptoms and focal
lymphocytic  sialoadenitis, resembling Sidgren's
syndrome, but critical immunopathological features,
including the presence of Ro/La autoantibodies, are
frequently lacking.55 This difference in autoantibody
profiles points to different underlying pathogenic
mechanisms and the specific immunological pathways that
are involved in HIV-associated sicca manifestations as
opposed to classical Sjégren's syndrome.5¢ For instance,

diffuse infiltrative lymphocytosis syndrome (DILS) in HIV-
infected patients presents with sicca symptoms and
parotid gland enlargement similar to Sjdgren's syndrome.
DILS is fundamentally characterised by an oligoclonal
expansion of CD8+ T cells in response to HIV antigens,
infiltrating the salivary and lacrimal glands.57 This
condition has a prevalence of approximately 3% of HIV-
positive patients, and it differs significantly from primary
Sidgren's syndrome. A greater degree of salivary gland
enlargement and extraglandular concomitant disease,
such as lymphoid interstitial pneumonitis, with the absence
of anti-Ro/La and rheumatoid factor and a great
reduction in incidence with highly active antiretroviral
therapy, distinguish DILS from Sjégren syndrome.58 59

Dermatologic and vasculitides within the spectrum of
HIV-associated immune dysregulation

The ongoing immune dysregulation during HIV has an
imbalance in cooperative cells like Th1/Th2 and
Th17/Treg  homeostasis, creating a permissive
environment for the development and exacerbation of
various autoimmune dermatological components. The
presence of HIV can also profoundly influence
Langerhans cells and T regulatory cells, further
compromising  immunological  self-tolerance  and
potentially exacerbating autoimmune responses in the
skin.  The specific mechanisms underpinning this
dysregulation include alterations in cytokine profiles and
diminished lymphoid populations, which together foster
an environment conducive to exaggerated inflammation
and hypersensitivity within cutaneous tissues.¢0 ¢!

Psoriasis is notably exacerbated in advanced HIV,
despite low CD4 counts. This immune-mediated skin
inflammation occurs with increased frequency, with an
incidence ratio of 2.05. This is paradoxical because
psoriasis is a  T-cell-mediated disease, and
immunosuppression would be expected to ameliorate it.62
The pathogenesis involves CD8 T-cell expansion and
superantigen-mediated polyclonal T-cell activation from
HIV proteins and self-antigens.®3 Also, other non-
adaptive T cells play a role in psoriasis pathogenesis that
may overcome the immune deficit of CD4+ T cell
depletion. Particularly CD4- and/or CD8- (double-
negative) T cells contribute to the psoriasis cytokine
burden, such as y6 T cells playing a great
immunopathogenic role.%4 Psoriasis typically involves
Vy9VE2 T cells in resolving acute inflammation; their
chronic dysfunction or absence in HIV patients treated
with ART may contribute to increased severity or duration
of psoriatic lesions.®5 HIV patients may experience
particularly severe and persistent skin lesions, including
guttate, inverse, and erythrodermic subtypes, which are
more aggressive than those typical in HIV-negative
individuals. HIV-associated psoriasis poses unique
management challenges because conventional systemic
treatments might be contraindicated or require dose
adjustments to mitigate toxicity; further research into
novel biological therapies with concerns about altered
immune function might initially hinder their use.%6. ¢7

Other  severe  noninfectious  inflammatory  and
hypersensitivity skin conditions are also common. Several
other noninfectious inflammatory and hypersensitivity-
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related skin conditions are prevalent in HIV patients,
often presenting with increased severity, such as
keratoderma blennorrhagicum, a psoriasiform skin rash
that often presents extensively; and atopic dermatitis-like
eruptions, particularly in HIV-infected paediatric cases
and those with a family history of atopy.6!. 68 A
paradoxical autoimmune blistering disorder reported in
HIV-infected individuals is bullous pemphigoid, sometimes
presenting alongside other autoimmune manifestations.t®
The prevalence of such disorders has generally increased
with the restoration of T-cell immunity facilitated by
antiretroviral therapy in patients living with an HIV
infection and frequently exhibiting specific inflammatory
skin markers.”0

Direct vascular injury from HIV replication or opportunistic
pathogens, chronic immune activation, and molecular
mimicry between HIV proteins and self-antigens
contribute to the pathogenesis of HIV-associated
vasculitis. Recruited inflammatory cells release reactive
oxygen species, metalloproteinases, and cytokines,
inducing direct endothelial injury and apoptosis, which is
exacerbated by HIV replication. Vessel wall necrosis and
a prothrombotic state characterise vasculitic endothelial
damage.”!: 72 Moreover, uncontrolled HIV infection is
associated with elevated inflammatory markers, such as
C-reactive  protein, that contribute to vascular
inflammatory pathogenesis.”3

The immune system activation is linked to vasculitis via the
formation and deposition of circulating immune
complexes containing HIV antigens with an IgG or IgA
isotype along the vascular endothelium. Immune complex
composition within the vessel wall is dynamic. During early
infection, these complexes nonselectively bind to HIV
virions, potentially impairing the host's initial neutralising
antibody response. Such early antibodies promote
endothelial damage alongside oligoclonal B-cell
expansion.?7. 74 Late complex deposition activates
complement, often via the alternative pathway, as
evidenced by excessive circulating C3bi fragments in
HIV-infected patients.”5> Complexes bind to Fc receptors,
generating anaphylatoxins (C3a/C5a) that promote
endothelial activation, increased vascular permeability,
and chemotaxis of neutrophils and monocytes.”¢ Immune
complexes underlie various autoimmune-like
manifestations in HIV-associated vasculitides, including
polyarteritis nodosa-like  presentations.”” Serum
cryoglobulins and anti-neutrophil cytoplasmic antibodies,
particularly perinuclear ANCA (pANCA), are also
common in HIV-infected individuals, although their role in
ANCA-associated  vasculitis  pathogenesis  remains
unclear.”8  Many HIV-associated vasculitides show
nonspecific  neutrophilic  or  monocytic  vascular
inflammation with heterogeneous clinical features,
including cutaneous rash and peripheral neuropathy,
complicating classification.”? There are no specific
vascular-size complications during HIV immune vasculitic
flares. Large-vessel involvement, such as aortoiliac
vasculopathy,  often features fibroproliferative
granulomatous inflammation and false aneurysm
formation,8° whereas small-vessel vasculitis manifests with
features like mixed cryoglobulinaemia and neurological
symptoms, particularly in patients with CD4 counts <300

cells/JL.8". 82 Fyrther complexity arises in HIV-associated
vasculitis, with unforeseen complications of affected
vessels, with conditions like Takayasu arteritis, Henoch-
Schonlein purpura, Behget-like endothelial damage and
central nervous system (CNS) vasculitis still being
prevalent in the HIV-positive population.83. 84

Haematologic autoimmune manifestations in HIV
infection

The altered immune environment in HIV infection creates
a fertile ground for both haematologic autoimmunity and
the development of haematological neoplasms like
lymphoma. This is driven by a complex interplay of
chronic immune activation, loss of surveillance, and
genetic instability within the B-cell compartment.
Haematologic autoimmune conditions are among the most
prevalent inflammatory and autoimmune manifestations
in people living with HIV. Conditions such as immune
thrombocytopenia (ITP), autoimmune haemolytic anaemia
(AIHA), and autoimmune neutropenia are frequently
observed in HIV-induced immune dysregulation of
haematological systems.85: 86

Autoimmune cytopenias, such as autoimmune haemolytic
anaemia and immune thrombocytopenia seen in HIV,
reflect dysregulated B-cell activity and autoantibody
production. HIV triggers the expansion of polyclonal and
polyreactive B cells, which leads to the overproduction of
autoantibodies against host blood antigens. There is also
evidence of molecular mimicry between specific HIV
proteins and self-antigens, which may cross-react and
initiate systemic autoimmune responses.8”: 88, 89 These
haematologic manifestations are often associated with
profound immune system perturbations, including chronic
immune activation, altered cytokine profiles, and a loss
of immune tolerance, leading to the destruction of healthy
blood cells by the body's own immune system.?° Large
cohort studies have shown a significantly higher
prevalence of AIHA among HIV-infected individuals
compared to matched controls.?! 92

Immune thrombocytopenia is the most frequently
reported autoimmune condition in HIV patients, with a
dramatically elevated risk (adjusted hazard ratio 8.34)
compared to the general population. The global
prevalence of thrombocytopenia among HIV-infected
adults is approximately 17.9%. Processes such as
heightened antiplatelet antibody production are
significant contributors to morbidity in HIV-positive
patients.?3 HIV-associated immune thrombocytopenia is
notable for increased platelet-associated IgG and
complement components C3 and C4, distinguishing it from
classic autoimmune thrombocytopenic purpura. This
condition is further compounded by cross-reacting
antibodies targeting viral glycoproteins, which can
inadvertently bind to platelet membrane surface
glycoproteins, leading to their destruction.?4 Bone
marrow suppression may also arise with HIV infection,
causing selective thrombocytopenia, which is added to
the exacerbated immune-mediated platelet
destruction.?> Severe thrombocytopenia may also
manifest in the context of ART reconstitution and HIV-
associated secondary thrombotic thrombocytopenic
purpura, with high C5 complement activation and anti-
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ADAMTS13 circulating autoantibodies, highlighting the
multifaceted haematological complications of HIV
infection.?¢ 97

Specific antineutrophil autoantibodies, observed in a
significant proportion of HIV-infected individuals, are
highly correlated with the development of neutropenia
by immune-mediated neutrophil destruction caused by
antibodies targeting neutrophil cytoplasmic molecules
such as myeloperoxidase and elastase.?8 99 HIV infection
itself can directly suppress bone marrow function, leading
to decreased haematopoiesis, granulopoiesis, and
subsequent cytopenias.100

The immune dysregulation in HIV also leads to B-cell
hyperactivation, characterised by elevated serum
immunoglobulins and autoantibodies, contributing to
increased incidence of B-cell neoplasms and impaired
humoral responses.'®! The transformation of the immune
system into a pro-oncogenic state is a multi-step process
involving both indirect and direct viral mechanisms that
explains the pathogenesis of  haematological
neoplasms.'92. 103 The transition from autoimmunity to
neoplasm in HIV is largely mediated by a B-cell
compartment that is simultaneously overstimulated and
under-regulated by inflammation due to T-cell deficiency
that tries to contain infections of EBV, HPV, HBV and HCV,

Kaposi's sarcoma or other oncogenic viral infections.04
105

Secondary haemophagocytic lymphohistiocytosis in
the context of HIV infection

Secondary HLH is a rare but serious complication in
patients with HIV. Most patients with HLH and HIV are
substantially immunosuppressed, with more than 80%
having CD4 counts <200 cells/uL. In approximately 70%
of cases, HLH may be triggered by opportunistic or non-
opportunistic infections, malignancies, or the initiation of
highly active antiretroviral therapy, while about 30%
have no apparent trigger.1% HLH-2004 and the HScore
criteria establish that the CD4+ depletion due to HIV
infection is a major feature of HLH triggers. Lymphomas
and HHV-8-associated diseases are particularly common
triggers in people living with HIV. In a recent cohort, 20
of 22 patients (91%) with HLH had a lymphoproliferative
disorder as a trigger, including Hodgkin lymphoma
(36%), HHV-8-positive multicentric Castleman disease
(23%), and HHV-8-positive primary effusion lymphoma
(14%).107

The pathophysiology of haemophagocytic syndrome in
HIV patients is multifactorial and follows the threshold
model, where the underlying immunosuppression caused
by HIV combines with background inflammation,
opportunistic infectious triggers, and possible genetic
susceptibility until a critical threshold is reached that
triggers uncontrolled hyperinflammation. The central
defect in HLH is an alteration in granule-mediated
cytotoxicity, a mechanism that follows perforin and Fas-
FasL systems activation and macrophage overstimulation
through antigen presentation and proinflammatory
cytokine production.’%® The inability of NK cells and
CD8+ T cells to lyse infected or activated antigen-
presenting cells results in prolonged cell-cell interactions

with amplification of a pro-inflammatory cytokine
cascade. An exaggerated inflammatory response caused
by the hypersecretion of proinflammatory cytokines,
including interferon-y, tumour necrosis factor-alpha (TNF-
a), and interleukin (IL)-6, IL-8, IL-12, IL-21, IL-27, IL-13
and IL-18, is known as a “cytokine storm" that is
pathogenically linked to the development of the main
clinical and laboratory features of HLH and contributes
to tissue damage and progressive systemic organ
failure.’9? These mechanisms fail in overcoming the initial
noxious signal, entering a vicious cycle of increased
antigen presentation and repeated interferon-y-
dependent stimulation of danger-associated molecule
receptors, causing uncontrolled activation of new antigen-
presenting cells and recruitment of potentially life-
threatening macrophages and myeloid cells, primarily
through interferon-y (IFN-y). Hyperactivated
macrophages are the final effectors of systemic organ
damage by infiltrating the liver, spleen and bone marrow
and even the CNS, perpetuating inflammation with
uncontrolled phagocytosis that depletes erythrocytes,
leukocytes and thrombocytes within.110

HIV by itself can act as an acute trigger during primary
HIV infection. Cases of HLH have been reported as a
manifestation of acute HIV infection, with extremely high
plasma viral loads (>10,000,000 copies/mL).""" More
than 80% of patients with HLH and HIV are substantially
immunosuppressed, with CD4+ counts <200 cells/pL.
Elevated ferritin in HIV reflects both the acute-phase
response and dysregulated iron metabolism, and
extreme hyperferritinemia may signal life-threatening
conditions. Ferritin concentrations in HIV-infected patients
increase with clinical worsening of infection and with
decreasing CD4+ lymphocyte counts.’’2 This chronic
immunosuppression creates a state of vulnerability that
facilitates the surge of HLH with additional triggers such
as opportunistic infections, including Mycobacterium spp.
(34%), Cytomegalovirus (14%), Cryptococcus neoformans
(11%), Epstein-Barr virus (26%), and Histoplasma
capsulatum (17%).113

Finally, a study of 80 HIV patients with advanced disease
(CD4 <100 cells/pL) and mycobacterial infections found
that severe IRIS can have features overlapping with HLH
[6]. Patients meeting HLH criteria while initiating ART
have adopted the term "HLH-IRIS" or "hyperferritinemic
IRIS".  Patients  developing  HLH-IRIS  required
corticosteroids more frequently (OR 21.5) and longer
hospitalisation days. Ferritin, CXCL9, and soluble CD25
are useful diagnostic markers for HLH at IRIS onset, while
haemoglobin <9.2 g/dL is a pre-ART predictor of HLH-
IRIS.114

Central Nervous System Autoimmunity within HIV
infection

Neurological manifestations of the central nervous system
(CNS) mediated by autoimmunity in patients with HIV
infection include demyelinating disorders, autoimmune
encephalitis, and inflammatory syndromes related to
immune reconstitution inflammatory syndromes. A recent
study identified that people living with HIV can present
with acute neurological symptoms and positive anti-CNS
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antibodies. In this series of 12 patients, inflammatory
features were observed in the cerebrospinal fluid (CSF)
with non-specific anti-CNS antibodies in all subjects and
a specific antibody in one of them (recoverine and Zic4).
Magnetic resonance imaging showed demyelinating
lesions, inflammatory lesions, or no lesions.!15

Cases of anti-NMDA receptor antibody-mediated
encephalitis have been reported in patients with HIV.
These cases can present with encephalopathy, seizures,
and cognitive impairment, particularly in the context of
"HIV escape into the CSF" (discordant increase in CSF
viral load''5). One notable case described limbic
encephalitis associated with anti-NMDA antibodies in a
patient with primary HIV infection and Kaposi's
sarcoma.''¢ Demyelinating disorders resembling multiple
sclerosis (MS) and neuromyelitis optica (NMO) have also
been described in HIV-positive patients. One case
reported a patient with mixed features of NMO and MS,
with longitudinally extensive transverse myelitis in the
thorax and oligoclonal bands in the CSF, but without the
presence of anti-aquaporin 4 antibodies.''” HIV-
associated  demyelinating leukoencephalopathy s
characterised by massive CNS infiltration by HIV-
infected monocytes and macrophages and extensive
white matter destruction, particularly in patients who fail
antiretroviral therapy (ART). Vacuolar myelopathy,
although not strictly autoimmune, exhibits demyelination
characteristics with intralamellar vacuolation in the spinal
white matter.118

Alarmins such as IL-33 and HMGB1 contribute to HIV-
induced  neuropathogenesis,  with  neurocognitive
alterations associated with dysregulation of the IL-
33/ST2 axis in the CNS. This adds to the hypothesis of
neuropsychiatric immune-mediated manifestations of HIV
patients initiating ART.1'? Similarly, IRIS represents an
immunopathological response resulting from the rapid
restoration of specific immune responses against pre-
existing antigens combined with immune dysregulation,
occurring shortly after the initiation of antiretroviral
therapy.’20 CNS IRIS is characterised by an intense
inflammatory reaction to dead or dormant organisms, or
to autoantigens, due to an increased but dysregulated
immune response. The infiltration of CD8+ cells into the
leptomeninges, perivascular spaces, blood vessels, and
even parenchyma appears to be the pathological
hallmark of CNS-IRIS.72" [RIS associated with progressive
multifocal leukoencephalopathy (PML) can present with
acute neurological deterioration and contrast-enhancing
demyelinating lesions, even if immunological and

virological measures show improvement in HIV status. The
pathogenesis of these autoimmune manifestations
involves several mechanisms. HIV induces cytokines such
as IL-1B, TNF-a, and IL-6, which can lead to an autocrine
feedback loop involving increased productive viral
replication and induction of other neural cytokines. Viral
proteins circulating in the blood can induce cerebral
endothelial cells to release cytokines, invoking another
source of neuroinflammation.121. 122

Conclusion

HIV infection creates a milieu of chronic immune
activation, regulatory T-cell failure, and polyclonal
B-cell/molecular mimicry—driven autoantibody
production. Clinically, this yields a wide range of
autoimmune-like syndromes often amplified or unmasked
during immune reconstitution on ART. Current guidelines
do not recommend routine autoantibody screening for
asymptomatic HIV-positive patients on ART. The presence
of autoantibodies does not necessarily indicate
autoimmune disease, as they often reflect polyclonal B-
cell activation. Instead, monitoring strategies focus on
clinical surveillance, standard laboratory monitoring for
ART safety and efficacy, and symptom-directed
evaluation when autoimmune manifestations are
suspected.  High-risk  periods for  autoimmune
manifestations include the first 3-9 months after ART
initiation for IRIS-related autoimmunity and during long-
term therapy with good immunologic control with
suspected organ  dysfunction due to residual
inflammation. Patients should be monitored closely during
the first weeks to months after treatment initiation for new
or worsening inflammatory symptoms, including fever,
lymphadenopathy, worsening pulmonary infiltrates, or
new organ-specific autoimmune symptoms.

In summary, HIV infection is associated with a wide and
paradoxical array of autoimmune manifestations
affecting multiple organ systems, driven by complex
immune dysregulation and sometimes exacerbated by
immune reconstitution. Many treatments directed towards
regulating autoimmunity in this population raise concerns
in clinicians — if the ongoing immune deficiency by HIV,
with or without ART, should be further manipulated by
these modulatory targets, careful evaluation must be
sought in every case.
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