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Introduction
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Autoimmune conditions can often present with non-specific symptoms so are included
in the differential for many presentations. In the evaluation of these conditions, testing
for autoantibodies will often form part of diagnostic criteria. The interpretation of results
requires correlation with the clinical picture. Differences in sensitivity and specificity are
important limitations of these investigations that need to be considered. Different assay
techniques used by different laboratories may also come into play.
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The focus of this article is to explain the role of testing for autoantibodies in the
investigation of autoimmune conditions. We will explore some important strengths and
limitations of these tests.

Case 1

Common Sense Pathology is developed by the Royal College of Pathologists of Australasia and

Vanessa, 22, presents with abdominal pain and bloating. She is concerned that she may
be gluten intolerant after discussing her symptoms with a girlfriend at work who is.
Vanessa is otherwise healthy and this is her first presentation with any abdominal issues.
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She has had no weight loss or rectal bleeding and has a good appetite when
not in pain.

•

She takes an oral contraceptive but no other medications.

•

She occasionally takes a probiotic.

•

No allergies.

•

No significant past history.

Vanessa’s aunt and cousin are gluten intolerant and follow a gluten-free diet. Her sister
is a vegan but no one in her immediate family has any “gut issues” as far as she knows.
On examination there are no findings of note. Her abdomen is soft and not tender today.
She refuses a rectal exam. She has Googled her symptoms and asks to be tested for coeliac
disease.
On further questioning, she has irregular bowel habits, cramps and bloating after eating
certain foods but is vague about symptoms. You ask her to complete a food diary for two
weeks and return. A fortnight later, Vanessa returns with the food diary, which shows a
pattern of worsening symptoms after wheat and fruit ingestion.

What blood tests would be helpful in this case?
The increased symptoms after exposure to wheat indicates a need to test for coeliac
disease and its complication of iron deficiency. Despite this, the vast majority of these
patients will have irritable bowel syndrome (IBS) not coeliac disease.
Coeliac disease has an estimated incidence of 0.5 to 1.0% compared to 20% for IBS.
Some patients have both coeliac disease and IBS. There are a number of non-invasive tests
for coeliac disease. In the past, the gold standard test was the IgA endomysial antibody due
to its nearly 100% specificity. However, this test lacked sensitivity. It continues to have a
role in the paediatric population as the less specific enzyme-linked immunosorbant assay
(ELISA) is more likely to produce false positive results.
The IgA tissue transglutaminase (IgA-tTG) is the preferred assay as it is less complex
and less costly than the endomysial antibody test. The test is performed using an IgA-tTG
ELISA: a technique where serum is added to wells with fixed antigens that are recognised
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and captured by IgA-tTG in the patient’s
serum. Captured IgA-tTG is then detected
with a conjugated antibody that develops
colour in proportion to the amount of the
initial IgA-tTG. This technique can be used
in automated systems.

need to be ordered.
If the patient has been on a strict
gluten-free diet before testing, these tests
may become negative. If a patient has
self-imposed a gluten-free diet before
confirmation of the diagnosis and has
negative serology we could offer a gluten
challenge followed by repeat serology. If
the patient is unwilling to trial a gluten
challenge, HLA-DQ2/8 can be assessed. If
HLA testing is negative, coeliac disease is
unlikely. If HLA testing is positive a gluten
trial will need to be performed.

The IgA-tTG has a sensitivity of 94%
and a specificity of 97%. A higher antibody
level is more specific for coeliac disease,
especially at values greater than 10 times
the upper limit of normal. False positive
results (with negative biopsies) do occur,
usually in patients with low positive results.
False negative results occur in patients
with IgA deficiency. To avoid missing
coeliac disease in these patients, options
include one of two approaches. In addition
to the IgA-tTG, an IgG anti-deamidated
gliadin antibody (IgG-DGP) can be ordered.
Alternatively, total serum IgA can be tested.
If IgA levels are low, the IgG-DGP can be
tested.

HLA typing can be useful when used
correctly. Testing for HLA-DQ2 and
HLA-DQ8 is not appropriate for screening
patients. This is because these tissue types
are present in 30-40% of Caucasians.
It is less common in other populations such
as people from south-east Asia (less than
1%). The overall risk of developing coeliac
disease with positive HLA-DQ2 or HLADQ8 is only 4%. This test is most useful to
rule out coeliac disease in suspected cases.

In summary, the recommended screening
for coeliac disease is both IgA-TtG and
IgG-DGP or IgG-tTG. If the above tests
are positive, except in specific situations
discussed below, HLA-DQ2/8 does not

Large population studies have shown
rare (1%) examples of patients negative for
HLA-DQ2 and HLA-DQ8 with biopsyproven coeliac disease.

Example algorithm:

Following a gluten-free diet

HLA DQ2/8 genotyping

Option 2

Specialist review
May benefit from further
investigation such as
HLA DQ2/8 genotyping and
gastroscopy and biopsies

Gastroscopy + small
intestinal biopsies

Characteristic
coeliac histology

Coellac disease

Follow-up to confirm
improvement on GFD

Normal
histology

Not coeliac disease
Note: If CD serology is
consistently positive consider
“potential coeliac disease”

Adapted from the Australian Journal of General Practice 2018.1

• Difficulty obtaining a biopsy.
In this type of patient, a negative HLA test could justify deferring biopsy.

Does Vanessa need a referral for endoscopy and biopsy to identify
coeliac disease?
Coeliac disease serology allows for non-invasive testing for this condition. However,
a positive serology result is insufficient to confirm coeliac disease and a biopsy is still
required following current adult guidelines. Co-morbid conditions are very common in
coeliac patients and often only detectable on endoscopy. In addition, the confirmation
of coeliac disease will lead to the prescription of a life-long dietary change; this needs a
compelling reason.
There are very specific guidelines for paediatric patients that allow for a diagnosis
without a biopsy.

• IgA-tTG antibodies greater than 10 times the upper limit of normal, plus;
• Positive IgA-EMA (as a confirmatory test).

Gluten challenge

At-risk or
clinical suspicion
Positive
tTG and/or DGP

Not coeliac
disease

• Less reliable serology such as a positive IgG-anti-deamidated 			
		 gliadin antibody only.

• Clinical signs and symptoms of coeliac disease, plus;

Option 1: If initially
unwilling to do
gluten challenge

Consuming
gluten in diet

Low-risk
patient

• Low clinical suspicion, plus;

The ESPGHAN guidelines allow for a diagnosis of coeliac disease in
paediatric patients with:2

Doctor considers coeliac disease

Coeliac serology

HLA testing can be beneficial when presented with a patient from a high-risk
population (e.g. type 1 diabetes mellitus or first degree affected relative) with
the following characteristics:

Coellac disease unlikely

CD serology can also be performed

Equivocal

Specialist review
Needs further investigation
such as review of pathology,
HLA DQ2/8 genotyping,
and possibly gluten challenge
and repeat biopsies

• HLA testing is recommended in patients without a biopsy to reinforce
		 the diagnosis.

If the IgA-tTG serology is positive how likely is this to be true coeliac
disease?
The IgA-tTG is highly specific, which means that a positive result has a high positive
predictive value for coeliac disease. A biopsy is likely to confirm coeliac disease.

† Small

bowel biopsies
(coeliac disease)
† Copyright © 2009 Vilppula

A et al.; licensee BioMed
Central Ltd. under the terms
if the Creative Commons
Attribution License (http://
creativecommons.org/licenses/
by/2.0).
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Case 2
Hannah, 25, presents with a sore throat and extreme fatigue.
• She is a previously fit patient on no medications.
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How should the ANA result be
interpreted and further evaluated
in this patient?

• She is a non-smoker, vegetarian and occasionally drinks alcohol.
• Hannah takes no recreational drugs and works in an office government job.
• There is no significant family history.
• Her only previous presentation was after fainting at work two months earlier
		 when she also had a sore throat.
On that occasion, she was diagnosed with viral pharyngitis. Her heart and lungs
were normal on examination, as was the rest of the physical examination. A full blood
count (FBC) was ordered showing mild neutropenia.
Hannah states that she has not completely recovered from the initial sore throat.
Since then she has had a persistent intermittent sore throat, swollen glands in the
neck and a slight cough. Most disabling of all has been her extreme fatigue and she
has been unable to go to work, becoming tired and needing to sleep in the afternoons.
She has just returned from visiting family where she slept and tried to recover.
A family friend, a doctor, organised some tests which she brings today.
• In summary, Epstein-Barr virus (EBV) testing was IgM and IgG positive.
• Neutropenia persisted but only slightly, blood film showed normal looking 			
		neutrophils.
• The antinuclear antibody (ANA) result was ‘equivocal’.
• All other tests including cytomegalovirus (CMV) and toxoplasmosis serology
		were normal.

ANA are a group of autoantibodies
that are detected by indirect
immunofluorescence. This test is sensitive
for a number of connective tissue diseases.
However, the specificity is very low.
The frequency of a positive ANA in the
general population is approximately 2030% and increases with age and female sex.
The specificity of the ANA for a connective
tissue disease increases with higher titres.
There are a number of staining
patterns that are associated with specific
autoantibodies. However, the ANA test
cannot determine what antigen these
antibodies recognise. Therefore, a positive
ANA should be followed by a request
for extractable nuclear antigens (ENA)
in the appropriate clinical setting. ENA
demonstrate autoantibodies against
specific antigens, some of which have high
specificity for certain conditions.

Hannah asks what this all means.

There is no role for repeating ANA
testing as changes in the titre do not have
any clinical significance.

What conditions should be considered in this patient?

Symptoms and signs consistent with a
connective tissue disease should be sought
in this patient. If a connective tissue

Possible explanations for this patient’s presentation include EBV infection, chronic
fatigue syndrome, depression and least likely an autoimmune illness.

What is the significance of the EBV serology in this patient?
The episode of pharyngitis occurred two months ago. IgM antibodies to the viral capsid
antigen (VCA IgM) wane over three months, although may remain positive long-term in
some patients. The latter is not associated with persistent viremia. The IgG antibodies to
the viral capsid antigen (VCA IgG) are present from early in the course of symptomatic
EBV pharyngitis and persist for life. Therefore, the initial pharyngitis could have been an
acute EBV infection.
Typically, in an acute EBV infection lymphocytosis is expected, which is not present in
this case. Some patients do develop the mild neutropenia that was noted in this patient.
This presentation and the pathology results fit with a history of EBV pharyngitis two
months ago. Prolonged fatigue has been noted in 13% of patients at six months and may
explain her fatigue.3

disease is possible then double stranded
DNA (dsDNA) antibodies, C3 and C4,
and erythrocyte sedimentation/C-reactive
protein (ESR/CRP) may be useful. In
systemic lupus erythematosus (SLE) both
elevations in dsDNA and reductions in C3
and C4 are markers of increased disease
activity.

Could this presentation be chronic
fatigue syndrome (CFS)? How
should this be investigated?
To make a diagnosis of CFS, symptoms
must have been present for at least six
months and have no explicable cause. This
patient describes two months of significant
fatigue. If symptoms persist, there are
features in the history that raise the
possibility of CFS:
• The patient describes a sudden onset
		 of significant fatigue which was
		 preceded by an acute illness.
• Patients with CFS also often describe
		 symptoms of pharyngitis and swollen
		 or tender cervical lymph nodes.
•
		
		
		

Neurally mediated postural 		
hypotension has also been 		
demonstrated in CFS; noting the
history of syncope.

CLINICAL CRITERIA FOR THE DIAGNOSIS OF CFS
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1. Fatigue
Clinically evaluated, unexplained, persistent or relapsing fatigue persistent for six months
or more, that:
•

Is of new or definite onset

•

Is not the result of ongoing exertion

•

Is not substantially alleviated by rest

•
		

Results in substantial reduction in previous levels of occupational, educational, social
or personal activities

and
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An important step in making a diagnosis of CFS is the exclusion of alternative
causes of symptoms through history and targeted investigations. An approach to fatigue
investigation is available for further insights.6
A reasonable starting point for investigating prolonged fatigue is to examine FBC,
electrolytes, liver function, thyroid function with or without a creatine kinase if there is a
history of muscle pain / weakness.
Initially there was interest in EBV infection as the cause for chronic fatigue syndrome.
However, current evidence lends no support for EBV as a cause for chronic fatigue
syndrome. There is a rare syndrome of chronic active EBV mostly seen in Japanese boys
who have excessive mosquito bite reactions and hepatosplenomegaly. This is a very
difficult illness to treat.

2. Other symptoms
Four or more of the following symptoms that are concurrent, persistent for six months or
more and which did not predate the fatigue:
•

Impaired short term memory or concentration

•

Sore throat

•

Tender cervical or axillary lymph nodes

•

Muscle pain

•

Multi-joint pain without arthritis

•

Headaches of a new type, pattern, or severity

•

Unrefreshing sleep

•

Post-exertional malaise lasting more than 24 hours

Adapted from the Working Group of the Royal Australasian College of Physicians 20024

OR

Diagnosis requires that the patient has the following three symptoms:
1.
		
		
		

A substantial reduction or impairment in the ability to engage in pre-illness levels of occupational,
educational, social, or personal activities, that persists for more than 6 months and is accompanied
by fatigue, which is often profound, is of new or definite onset (not lifelong), is not the result of
ongoing excessive exertion, and is not substantially alleviated by rest, and

2.

Post-exertional malaise,* and

3.

Unrefreshing sleep*

At least one of the two following manifestations is also required:
1.

Cognitive impairment* or

2.

Orthostatic intolerance

		
		
		

Case 3

* Frequency and severity of symptoms should be assessed. The diagnosis of CFS should be
questioned if patients do not have these symptoms at least half of the time with moderate,
substantial, or severe intensity.

Adapted from the Committee on the Diagnostic Criteria for Myalgic Encephalomyelitis/
Chronic Fatigue Syndrome5

Chloe, 30, presents with difficulty swallowing. On examination she has an enlarged
smooth thyroid which is not inhibiting her swallowing of food but restricting, and making
uncomfortable, her swallowing of liquids. An ultrasound reveals thyroiditis, but her
thyroid function tests are normal. Blood pressure is 120/80 and heart rate is 75bpm.
She is a long-standing patient at the practice who has previously presented with fatigue.
She feels well but needs to sleep for twice as many hours as her partner. She reports no
other symptoms. She is not depressed on Depression Anxiety Stress Scales screening and
has no cardiovascular findings. She is a non-smoker, occasional drinker, has not lost weight
and exercises daily.
Up until her thyroiditis, colleagues in the practice have not found a definite cause for
her fatigue. Virus screening including EBV are normal, FBC and urea electrolytes, and
creatinine and liver function tests are normal, as was a chest X-ray. She was not pregnant.

10

What differentials should be considered in a patient with thyroiditis?
This patient presented with a history of chronic lethargy and painless thyroiditis on
ultrasound. The differentials to consider in painless chronic thyroiditis include autoimmune
conditions and reactions to medications. Postpartum thyroiditis should be considered
in the appropriate clinical scenario. Subacute thyroiditis (de Quervain’s thyroiditis) and
infectious thyroiditis typically present with pain.
Autoimmunity causing damage to the thyroid is responsible for chronic autoimmune
lymphocytic thyroiditis (Hashimoto’s thyroiditis) and is thought to have a role in fibrous
thyroiditis (Riedel’s thyroiditis). In the latter case clinical examination would demonstrate
a very firm and fixed mass, which was not found in this patient. It should be noted that
IgG4-related disease can present with a similar clinical picture.
There are a number of medications associated with thyroiditis. These include
amiodarone, lithium, interferon alfa, interleukin-2, tyrosine kinase inhibitors and the check
point inhibitors.

What tests should be ordered to evaluate for autoimmune thyroiditis?
Anti-thyroid peroxidase antibodies and anti-thyroglobulin antibodies should be ordered.
If clinical signs of hyperthyroidism are present anti-TSH receptor antibodies should also be
ordered. As the patient is euthyroid, active Graves’ disease is unlikely, therefore anti-TSH
receptor antibodies are not indicated.

In Hashimoto’s thyroiditis, if the patient demonstrates hypothyroidism with elevated
TSH and low T4 they require treatment with thyroxine. However, it is more common for
patients who are initially euthyroid to progress to hypothyroidism. The rate was 50%
in one study.7 Therefore, annual testing of TSH in patients who are initially euthyroid is
recommended.8

What conditions are associated with autoimmune thyroiditis?
There is an increased rate of other autoimmune conditions in patients with
autoimmune thyroiditis. In patients with Hashimoto’s thyroiditis, 14% had another
autoimmune condition.9

Conditions associated with autoimmune thyroiditis include:9
• Rheumatoid arthritis
• Type 1 diabetes mellitus
• Coeliac disease
• Addison’s disease
• Vitiligo
• SLE

TESTING FOR AUTOIMMUNE THYROIDITIS
Anti-thyroid peroxidase antibodies

• May have a role in causing hypothyroidism 		
		 by blocking T4 and T3 formation and damaging the
		 thyroid gland.

• Pernicious anaemia

Patients should be asked about relevant symptoms and
investigated if indicated.

• This antibody is positive in almost all patients 		
		 with Hashimoto’s thyroiditis.
• Patients with Hashimoto’s and low positive 		
		 anti-thyroid peroxidase antibodies are not usually
		 hypothyroid at presentation.

Anti-thyroglobulin antibodies

•
		

A marker of autoimmune thyroid disease, 		
although they are non-specific.

•
		

Do not inhibit thyroid peroxidase or cause 		
cytotoxicity.

Once a positive anti-thyroid peroxidase or anti-thyroglobulin autoantibody result has been found,
there is no role for repeating the test as it is not useful in monitoring the progress of the condition.

Anti-thyroid stimulating hormone (TSH)
receptor antibodies

•

Typically ordered in Graves’ disease.

•
		

May be seen in low levels in 15% of patients with
Hashimoto’s thyroiditis.

•
		

In Hashimoto’s thyroiditis, these antibodies can act
as blocking antibodies.

•
		
		
		

A new assay called thyroid stimulating 		
immunoglobulin can help distinguish between 		
blocking and activating TSH receptor antibodies and
is available in some Australian laboratories.

•
		
		

Persistently elevated anti-TSH receptor antibodies
can predict recurrent hyperthyroidism if antithyroid
medications are ceased.

Artistic representation of autoantibodies
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Making sense of autoantibodies
Key points for GPs
• Assessing for autoantibodies should only be performed after 			
		 assessment of the patient for symptoms and signs suggesting
		 a possible autoimmune diagnosis.
• A number of tests such as ANA and anti-thyroid antibodies do not 		
		 need to be repeated once they are found to be positive.
• Changes in antibody titres in others such as dsDNA and TSH 			
		 receptor antibodies can have clinical significance.
• Higher levels of autoantibodies detected in serum are often 			
		 associated with increased specificity.
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