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Review Article

Primary Immunodeficiency Disorders (PIDs) and its
Rheumatologic Manifestations

Mohammad Imnul Islam

Abstract

The hallmark of Primary Immunodeficiency Disorders (PIDs) is increased susceptibility
to recurrent infections, which are often poorly responsive to therapy, prolonged and
life-threatening. The infections can involve bones and joints. PIDs may also predispose
to allergic, autoimmune, autoinflammatory and malignant disorders. Arthritis is the
most common rheumatological manifestation of PIDs. Recurrent septic arthritis,
arthritis with increased susceptibility to infection, skeletal changes, autoimmune
disease or systemic lupus erythematosus with negative antinuclear antibody (ANA)
are the essential clinical clues that could be considered rheumatologic manifestations
of PIDs. This is considerable concern that early detection of PIDs patients invariably
improves the quality of life and life expectancy through the prompt implementation of

appropriate medical intervention.
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Background

Primary immunodeficiency disorders (PID) or in born
errors of immunity (IEI) are a heterogeneous group
of diseases resulting from inherited defect of both
innate and adaptive immunity. These result from
intrinsic defects in immune cells, including T cells,
B cells, complement components, phagocytes and
others.! PIDs are associated with increased
susceptibility to infections determined by affected
component of immune system. Autoimmune
complications of PID are often independent of any
known infection, and as per evidences from animal
models, immunodeficiency can directly predispose
to rheumatic, autoimmune or autoinflammatory
disease by disrupting mechanisms that normally
negatively regulate immune responses.? The field of
PIDs is growing fast as a consequence of educational
initiatives, scientific activities, supporting agencies,
and patient organizations awareness program though
it is not well developed in our country. Here in this
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review the rheumatic and autoimmune presentations
of PIDs will be highlighted with an aim to enrich
knowledge with updated information among the
physicians which would potentiate early diagnosis
and effective treatment of these patients. The overall
incidence of PIDs is around 1:10,000 and they are
more prevalent in children.3 Within the context of
epidemiology, several papers are there presenting
international cohorts. In Korea, the prevalence was
11.25 per million children.* Sweden carried out a
study during the period 1974 through 1979 and
resulted in 201 reported cases.® In a Taiwan tertiary
hospital from January 1985 to October 2004, 37
patients with PIDs were identified.® Similarly, in
Singapore between 1990 and 2000, thirty-nine
patients with PID were identified.” In a Indian study
after screening of suspected 528 patients they found
12% of PID cases in their study.8 Though there is
no concrete data regarding prevalence of PIDs in
Bangladesh, but raising awareness among the
physicians with essential laboratory (flow cytomertry
analysis) facility in some limited centers number of
PIDs cases are increasing gradually across the
countries.
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Pathophysiology

Disorders of innate immunity: Innate immunity is
the first line of defense against potential pathogens.
Numerous cells and proteins are involved in the innate
immune response including phagocytes (neutrophils
and macrophages), dendritic cells, and complement
proteins. Defects in the development and function of
any of these elements of innate immunity may lead
to PIDs. Innate immunity also plays a key role in
helping B and T lymphocytes to accomplish their
fundamental functions.®

Disorders of adaptive immunity: T cells and B cells
are the primary cells of the adaptive immune system.
B cells mediate antibody production and, therefore,
play a major role in humoral immunity. T cells, on the
other hand, are responsible for cell-mediated immune
responses. Defects occurring at any stage of T-cell
development, differentiation and maturation lead to T-
cell (cellular) immunodeficiency disorders, while
defects relating to B-cell development and/or
maturation result in B-cell (antibody-deficiency)
disorders. Since B-cell-mediated antibody production
requires intact T-cell function, most T-cell defects lead
to combined (B- and T-cell) immunodeficiency
disorders (CIDs).10.11

Inborn errors of immunity (IEI) are caused by damaging
germline variants in single genes. Mechanisms of
disease in IEl depend on the nature of the variant as
well as the mode of inheritance, though most
immunodeficiencies are congenital and have an X-
linked or autosomal recessive inheritance pattern. °

Rheumatic manifestations of PIDs: Though the main
characteristic of a PID is an increased susceptibility
to infections, some forms can present with immune
dysregulation leading to autoimmune and
rheumatological conditions.? This can arise from a
variety of mechanisms and occur chiefly in antibody
deficiency disorder of PIDs. Joint manifestations are
more common than bone involvement and usually
presented as arthralgia, although arthritis is relatively
frequent.'2 When a child presents with an atypical
presentation or rare features of a common
rheumatological illness before a diagnosis of
immunodeficiency could give us a clue to conclude
the diagnosis as PIDs.

Septic arthritis: These are commonly seen in children
with predominantly antibody deficiency like common
variable immunodeficiency (CVID) and X-linked
agammaglobulinaemia.'? Patients with Chronic
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granulomatous disease (CGD), Wiskott—Aldrich
syndrome, autosomal dominant Hyper Ig E Syndrome
(HIES) and combined immunodeficiency syndromes
have also been reported to develop septic arthritis. 3
Septic arthritis was documented more frequently in a
cohort of CVID patients with rheumatologic disorders,
and they also detected an association between history
of septic arthritis and RA/JIA in their study.'* Septic
arthritis has been found in several case reports of SLE
patients. The non-typhoid Salmonella (NTS) infections
and their subsequent complications in these patients
have been reported in this reports.’> Complement
deficiency disorders have also septic arthritis like
presentation. There are case report of septic arthritis
in a patient with C5, C6, C7 deficiency and properdin
deficiency.'? The organisms most commonly isolated
are Staphylococcus aureus, Streptococcus
pneumonia, Mycoplasma spp. and Ureaplasma
urealyticum.16.17

Aseptic arthritis: Aseptic arthritis is the term used
when no organism can be isolated from the synovial
fluid or the synovial biopsy. Polyarthritis is the usual
presentation. The aseptic arthritis could be sequelae
of recurrent bacterial and parasitic infections in
patients with PIDs or could be part of the autoimmune
spectrum of disease. In XLA patients caused by
mutation in the Bruton Tyrosine kinase (BKT) gene
found aseptic JIA in different studies.'? Cunningham
Rundles et al. study of a cohort of CVID patients had
found 2% had rheumatoid arthritis, 1.6% juvenile
idiopathic arthritis. Rheumatoid arthritis has been
reported in CVID patients with Inducible costimulator
(ICOS) deficiency.'® Intravenous immunoglobulin is
effective in most cases. Tumor necrosis factor-o
receptor antagonist, etanercept, has also been found
efficacious in CVIDs. The role of etanercept seems to
be more in patients with granulomatous disease. %19

Lupus manifestations: Lupus and SLE-like
manifestations were recognized in complement
deficiency disorders. Generally, complement
deficiencies cluster into two main categories of
disease: i) recurrent encapsulated bacterial infections
with or without rheumatic disorders ii) recurrent
Neisseria infections. Early classical complement
deficiencies are specifically associated with systemic
lupus ertthematosus.29 Suliaman et al. found
mucocutaneous lesions, arthritis and lung involvement
were the clinical features in their PIDs cohort. C1q
deficiency was the most frequent complement
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deficiency followed by C3 and C4 deficiency.2! C1q
and C4 deficiency has been associated with lupus
arthritis in 50% and 4% of cases respectively.2223
There is a case report of C1s deficiency also having
lupus arthritis.24

Table-l:

When to suspect underlying immunodeficiency in a
child with rheumatological disorders 2°

Atypical presentation

Early age of presentation
Septic arthritis with atypical organism or recurrence
Recurrent septic arthritis
Dysmorphic facies

Eczema and bleeding
Hepatosplenomegaly
Autoimmune diseases
Recurrent infection in childhood
Family history

Early sibling deaths
Consanguinity

Skeletal manifestations: Bloom syndrome is another
DNA repair defects presented with dolicocephaly and
short stature. Thymic defects with other congenital
anomalies were observed in DiGeorge syndrome also
associated with bone anomalies.?> Nijmegen
breakage syndrome (NBS) is a rare autosomal
recessive disorder due to disturbance of DNA repair
mechanism. Essential features found in NBS were
microcephaly, typical facial appearance,
immunodeficiency, chromosomal instability, and
predisposition to malignancy. Important additional
features were skin abnormalities, particularly café au
lait spots and vitiligo, and congenital malformations,
particularly clinodactyly and syndactyly.2®

In Severe Combined Immunodeficiency Disorder
(SCID), reticular dysgenesis AK2 deficiency had
unique skeletal defects. Chest radiography showed
squaring of the scapular tips and cupping and fraying
of the rib costo-chondral junctions anteriorly.?’
Characteristic skeletal changes of anterior rib junction,
metaphyseal changes, and scapular squaring have
been reported in SCID due to adenosine deaminase
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deficiency.?8 The hyper-IgE syndromes (HIES) exhibit
markedly elevated IgE levels, recurrent staphylococcal
skin abscesses, eczema and pulmonary infections.
Patients with autosomal dominant HIES also exhibit
distinct dental, skeletal and connective tissue
abnormalities. Musculoskeletal abnormalities found
in AD-HIES include minimal trauma fractures,
osteopenia, scoliosis and joint hyperextensibility.2°
Autosomal recessive Hyper-IgE Syndrome, caused
by DOCK®8 mutations, presented with Systemic Lupus
Erythematosus (SLE) with purpuric and necrotic skin
lesions diffuse arthritis, and glomerulonephritis.30
Neonatal onset multi-inflammatory disease (NOMID)
may present with skeletal abnormalities like frontal
bossing, delayed closure of the anterior fontanelle,
abnormalities of the metaphysis and epiphysis,
irregular bony trabeculations, epiphyseal overgrowth
in the form of a large patella.31.32

Osteomyelitis of the long and small bones is common,
especially in patients with CGD. The US and Italian
registries report showed 16-25% patients of CGD had
osteomyelitis. The common organisms are S. aureus,
Aspergillus, Candida spp., Serratia spp., Klebsiella
spp. and Salmonella.33:34 Ataxia Telangiectasia has
been associated with rickets where all three members
of a family had rickets.?®

Conclusion:

Besides recurrent infections, PID patients may
present with autoimmune and rheumatologic
manifestations due to immune dysregulation. Arthritis
is the most common rheumatological manifestation
of PIDs. This study concluded that patient with
rheumatologic manifestations and early onset disease,
family history of rheumatic disease or recurrent
infections should undergo immunological work-up and
genetic testing to rule out PID. A high level of suspicion
and awareness is mandatory for the physicians to
detect specific rheumatologic condition and underlying
PIDs.
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