DR SPUR’S MYSTERY CASE

will a spaonful of medicine
help the sugar go down?

Welcome to Dr Spur's Immunalagy Clinic
Referral letter:

bear Br Spur

Lo managing a 1e-year-old suburban boy with insulin-dependent
Type 1 diabetes tn my practice. He was dingnosed at ten years of age
when he presented with ketonctoosis and hyperglycaemin. His diabetes
Ls diffieult to control, possibly because he also has chronic abdominal
pabn and diardhoen. Giardia lamblia PCR n the stool was positive
twice bn the past five months. He completed the preseribed treatment
on both occasions, but the Lloose stools persist. | see chronie Giardia
lamblia infection con be assoclated with mmanosuppression, but
my patlent does not suffer from problematic respiratory infections.

Should ( be concerned about hime?

Kind regards
Dr Mokete
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Dear Dr Mokete

Recurrent or chronic infection with Giardia lamblia is certainly
a red flag. While recurrent giardiasis may be associated with
travel, daycare centre attendance, contaminated water
and food sources, institutionalisation, and socio-economic
deprivation, it is also one of the sentinel organisms associated
with inborn errors of immunity (IEI). It justifies investigations

for primary immune defects. The associated Type 1 diabetes
mellitus (DM) may also be a relevant finding. |Els often involve
endocrinopathies and primary immune deficiencies.

Primary immunodeficiency and autoimmune disorders were
originally considered separate entities on opposite ends of
the spectrum, but research has since revealed them to be
underpinned by common mechanisms.? Dysregulation of the
immune system can manifest with five cardinal components
that include infections, autoimmunity, allergy, granulomatous
inflammation and neoplasms. Non-infectious features may
dominate or precede the clinical debut of problematic infections.

Type 1 DM results from autoimmune destruction of pancreatic
B-cells by auto-reactive T- and B-lymphocytes. B-lymphocytes
produce autoantibodies to B-cell antigens GAD65, 1A-2, insulin
and ZnT8, which are diagnostic.> There are three stages—all with
positive islet autoantibodies. Glucose homeostasis is normal in
stage 1. Glucose intolerance occurs in stage 2. Symptomatic
diabetes manifests in stage 3 with classical symptoms such as
polyuria, polydipsia, weight loss and ketoacidosis.

Your patient’s laboratory results are summarised in Table I.

TABLE |: LABORATORY RESULTS FOR DR SPUR’S MYSTERY CASE

Test Reference Result 1 Result 2
Total protein 60-80 g/L 50L 46 L
Albumin 40-55 g/L 40 -
Total Globulin gap 20-35 g/L 17L 16L
HbAlc <5.6% 11.0H 12.2H
Anti-lIA2 <0.02 IU/mL 340 -
Anti-GAD65 <0.02 IU/mL >2 000 =
I1gA 0.68-2.46 g/L <0.06 L 0.09L
IgM 0.46-2.42 g/L 0.50 0.47
1gG 7.57-16.21g/L 3.8L 2.1L
IgE 0-100 IU/mL 12 =
Tetanus IgG >0.1 1U/mL 0.15 1.5
H. influenzae IgG >1.5 mg/mL 0.42L 1.56
S. pneumo serotype PPS1 >1.3 ug/mL 0.35 0.51
S. pneumo serotype PPS3 >1.3 ug/mL 0.17 0.39
S. pneumo serotype PPS4 >1.3 ug/mL 0.15 <0.1
S. pneumo serotype PPS5 >1.3 ug/mL 0.42 0.65
S. pneumo serotype PPS6A >1.3 ug/mL 0.26 0.19
S. pneumo serotype PPS6B >1.3 pg/mL 0.15 1.64
S. pneumo serotype PPS7F >1.3 ug/mL 0.25 1.2
S. pneumo serotype PPSOV >1.3 ug/mL 0.56 1.44
S. pneumo serotype PPS14 >1.3 pg/mL 0.44 1.02
S. pneumo serotype PPS18C >1.3 ug/mL 0.80 1.31#
S. pneumo serotype PPS19A >1.3 pg/mL 0.72 1.544
S. pneumo serotype PPS19F >1.3 ug/mL 0.34 2.44#
S. pneumo serotype PPS23 >1.3 ug/mL 0.63 1.42#
% Protective serotypes >70% 0% 46%
Total T-cells 1 000-2 200 cells/pL 1200 -
CD4 T-cells 530-1 300 cells/pL 620 =
CD8 T-cells 330-920 cells/pL 580 -
Total B-cells 110-570 cells/pL 66 L 54L
Total NK-cells 70-480 cells/uL 80 -
Memory B-cells 5.4-9.6% 23L 2.8L
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TABLE I1: ESID 2019 DIAGNOSTIC CRITERIA FOR CVID*

At least one of the following:

e increased susceptibility to infection

e autoimmune manifestations

e granulomatous disease

e unexplained polyclonal lymphoproliferation

o affected family member with antibody deficiency

AND a marked decrease of IgG and IgA either with or without low IgM levels (measured at least twice; <2 SD of the normal levels for their age)

AND at least one of the following:

e poor antibody response to vaccines (and/or absent isohemagglutinins), that is, an absence of protective levels despite vaccination where defined

¢ low switched memory B cells (<70% of age-related normal value)

AND secondary causes of hypogammaglobulinemia have been excluded (eg infection, protein loss, medication, malignancy)

AND diagnosis is established after the fourth year of life (but symptoms may be present before)

AND no evidence of profound T-cell deficiency, defined as two out of the following:

e CD4 numbers/microliter: 2—6 y <300, 6-12 y <250, >12 y <200
e % naive CD4: 2-6y <25%, 6-16 y <20%, >16 y <10%
e T-cell proliferation absent.

It is important first to exclude secondary causes of
immunosuppression such as infection, inflammation, protein-
losing conditions, malnutrition, HIV infection, drugs and
bone marrow disease. The serum total protein, albumin and
immunoglobulins are useful screening tests for antibody
deficiency. A low total protein and albumin value may indicate
malnutrition or protein loss, while normal protein and aloumin
levels with a low globulin fraction may be a sensitive indicator
of underlying immunodeficiency. Your patient presents with a
persisting low globulin fraction.

An IgA and 1gG deficiency was detected and confirmed with
follow-up testing. He also has decreased B-cell and class-
switched memory B-cell numbers, and impaired specific
antibody production to recall antigens after vaccination. The
findings are suggestive of common variable immunodeficiency
(CVID). T-cell proliferation studies to mitogens should now be
requested to exclude T-cell dysfunction and determine the
risk of more severe infections.

The revised European Society for Immunodeficiency Disorders
(ESID) diagnostic criteria for CVID are summarised in Table Il.

Common variable immunodeficiency follows selective
IgA deficiency as the second most prevalent IEI with
immunodeficiency globally. It is a heterogeneous disorder
that may manifest from childhood to the fourth decade of
life with a wide clinical spectrum of pathology that includes
susceptibility to viral, bacterial and fungal infections,
autoimmunity, granulomatous inflammation, enteropathy,
lymphoproliferative disease and malignancy.*®> Common

malignanciesin CVID are Hodgkin and non-Hodgkin lymphoma,
leukaemia, astrocytoma, melanoma and sarcoma. Patients
with dominating non-infectious presentations are often cared
for by haematologists, rheumatologists, gastroenterologists
or endocrinologists for some years before CVID diagnosis.

The key immunologic defects in CVID include faltering
B-cell development, poor quantity and quality of antibody
production, poor establishment of immune memory,
T-cell activation defects and defects in immune tolerance.
The central feature is hypogammaglobulinaemia with
dominating mucopurulent sinopulmonary encapsulated
bacterial infections (Streptococcus pneumoniae, Haemophilus
influenzae Type B and Moraxella catharralis). Protracted
Giardia lamblia diarrhoea is a common finding in CVID
with undetectable IgA levels. Patients may also suffer from
severe intracellular bacterial infections (such as Mycoplasma
pneumonia) and Ureaplasma urealyticum arthritis.

An associated T-cell defect may deprive developing B-cells
of essential T-cell co-stimulatory support and leave patients
at risk of more severe infections, intracellular pathogens
such as herpes simplex virus and listeria, and unusual
and opportunistic pathogens such as mycobacteria,
cryptosporidium, Pneumocystic jirovecii and fungi. It is
essential to exclude a combined immunodeficiency when
such infections occur.*®

Several mechanisms lead to autoimmunity in CVID.>* Thirty
per cent of CVID patients develop autoimmune manifestations
such as cytopaenia, inflammatory bowel disease,
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autoimmune thyroid disease, Typel DM, psoriasis, systemic
lupus erythematosus, rheumatoid arthritis, juvenile idiopathic
arthritis or autoimmune encephalomyelitis.” Autoantibodies
for organ-specific or systemic autoimmune disease should
be routinely tested in IEI patients with suggestive clinical
signs and symptoms. Conversely, a patient diagnosed with an
autoimmune disease and suffering from unusual, persistent or
recurrent infections should also be investigated for an IEI.

The genetic causes of CVID can be monogenic, polygenic,
autosomal recessive or autosomal dominant with variable
penetrance. High-throughput sequencing has identified a
number of monogenic defects that impair B-cell activation
and negative immune-cell selection. Genetic studies are not
required to make a diagnosis but may identify a causative
mutation in 20-30% of CVID patients.®

The general management of CVID includes vaccination, infection
prevention, prompt treatment of infections, prophylactic
antibiotics (eg azithromycin 5 mg/kg orally two or three times
a week) and immunoglobulin replacement therapy (IRT).%®

Autoimmune and auto-inflammatory manifestations are not
addressed through IRT and require specific targeted therapy
to preserve organ function and improve life expectancy. It is
important not to neglect the non-infectious manifestations since
they contribute greatly to morbidity and mortality.

We now know thatyour patient’s Type 1 DM and recurrent Giardia
lamblia infections fit in with two of the five pillars of the immune
dysregulation spectrum. The autoimmune diagnosis preceded
the infectious diagnosis by six years. Valuable time to preserve
organ function may be lost on the road to final diagnosis. It is
good to keep the five pillars of immune dysregulation in mind
and to seek the missing components in patients presenting with
one of the pillars. To complete the five-pillar assessment, your
patient should also be assessed for problematic allergic disease,
other autoimmune diseases, lymphoproliferative disease and
malignancy. A causative IEl mutation-targeted genetic panel
testing will be useful for family screening. T-cell functional
assessment is recommended to assess the risk of future severe
or sentinel infections that may require long-term prophylactic
antibiotics.

Dr Spur's take-home message:

The immune dysregulati?n
spectrum includes the five
pillars of autoimmunity, a!lergy,
susceptibility 1o infection,
|ymphopro|iferaﬁon and
malignancy.

g tests for
blood count
serum

Useful scré
1ET include a full
with differential count, se

protein, albumin, globulin

fraction, IgA, IgM, IQG,
IgE, and specific antibodies to
recall antigens such as tetan.us,
H influenzae and 5 pneumoniae.
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Problematic if cﬁon_s may .not
be the primary mamfes.iahon
in TEL. An IEI screen is also

indicated in patients w.ho
present with autoimmunity,
severe allergic dis'ease,
Iymphoprolifemﬁve disease or
malignancy.
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Dr Spur's mystery SOLVED:

CVID diagnosed in a patient with type 1 diabetes.
Medicine for that wiLL help the sugar go down.
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AI_EX2 BUILDING ALLERGY PUZZLES

FOR PATIENTS, DOCTORS AND ALLERGOLOGISTS

Puzzling out allergies can be life-changing.

The Allergy Xplorer (ALEX?) test is a multiplex IgE immunoassay.

Number of IgE allergens tested
allergen components

Types of allergens tested

~300 whole allergen extracts and molecular

Food, inhalants, latex, insect venom and

cross-reactive components

Turnaround time* +7 working days
Sample requirements

Mnemonic ALEX

* Once received af the National Reference Laboratory.

Contact your local Ampath representative should you require information on the cost and medical aid

reimbursement criteria for this test.

Scan the QR code to
download our ALEX?
test information.

Minimum 0.5 ml SST (serum tube)
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