
CMJ1104-CME-Ali.qxd  7/19/11  4:21 PM  Page 380

CME Clinical immunology Clinical Medicine 2011, Vol 11, No 4: 380–4 

who are inadequately controlled despite 
best available therapy (GINA 2002 step 4 
treatment): INNOVATE. Allergy 
2005;60:309–16. 

Address for correspondence: 

Dr F Runa Ali, Barts and the London
 
NHS Trust, London Chest Hospital,
 
Bonner Road, London E2 9JX.
 
Email: Runa.Ali@bartsandthelondon.
 
nhs.uk
 

Does this patient have an 

immunodeficiency? 

Aarnoud P Huissoon, consultant 

immunologist; Mamidipudi Thirumala 
Krishna, consultant allergist and 

immunologist 

Birmingham Heartlands Hospital 

There is a good chance that most physi­
cians will have seen a patient with an 
immune deficiency in the past year. This 
brief review aims to help decide when a 
patient needs to be investigated for 
immunodeficiency, what tests should be 
done and what to do with the results. 
Detailed descriptions of individual 
immunodeficiency disorders can be 
found in reviews listed.1–3 Children with 
suspected immunodeficiency require 
special consideration and are outside the 
scope of this article. 

Epidemiology and missed 
diagnoses 

HIV infection is the most common cause 
of secondary immunodeficiency for 
which prevalence data are available. It is 
estimated that 0.2% of men and 0.1% of 
women in the UK are infected, approxi­

mately one-quarter of them undiag­
nosed.4 Neutropenia and other secondary 
and iatrogenic immunodeficiencies are 
common but their prevalence is difficult to 
quantify. The prevalence of common vari­
able immunodeficiency (CVID), the most 
common primary antibody deficiency, is 
at least one in 50,000 in the UK but it is 
likely that many cases are unknown. 
International estimates of prevalence of 
CVID are as high as one in 10,000. 
Selective immunoglobulin A deficiency is 
common (1 in 500–700) but most of these 
individuals are asymptomatic and do not 
suffer from infections. Complement, pri­
mary T lymphocyte and neutrophil disor­
ders are relatively rare. 

There is also a significant delay in the 
diagnosis of immunodeficiency: 52% of 
adults with HIV infection are diagnosed 
late and 30% very late. In primary anti­
body deficiencies, delays of over seven 
years between first presentation and final 
diagnosis are common. For both diseases 
patients have often been reviewed by sev­
eral physicians without the diagnosis 
having been considered. Delays in diag­
nosis and treatment are associated with 
poor outcomes. 

Key points 

Patients with immunodeficiency often present with infections but these need not be 
unusual or severe 

Immunodeficiency presenting in adults may be secondary (eg HIV, lymphoma, drugs) or 
primary (usually antibody deficiency) 

FISHing (full blood count, immunoglobulins, serum complement, HIV test) will identify the 
most common immunodeficiencies 

Adults with normal initial investigations may nonetheless have significant 
immunodeficiency: referral to an immunologist is recommended where there is a high 
index of suspicion 

Non-infectious features such as splenomegaly, granulomata or autoimmunity (eg 
idiopathic thrombocytopenic purpura) increase the likelihood of identifying an 
immunodeficiency 

KEY WORDS: common variable immunodeficiency, HIV infection, immunoglobulins, 
primary immunodeficiency, secondary immunodeficiency 
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some anticonvulsants and antirheumatic 
drugs (eg sulphazalazine, gold). With 
some newer biological agents (eg antitu­
mour necrosis factor drugs, rituximab), 
the infection risk may not be fully recog­
nised for many years after they are 
licensed. 

Contrary to common perception, pri­
mary immunodeficiency often presents 
for the first time in adulthood. Recent 
UK guidelines for bronchiectasis specif­
ically recommend testing for immunod­
eficiency in all cases. Other conditions 
such as sarcoid (or other granulomatous 
conditions), inflammatory bowel dis­
ease, lymphoma, immune thrombocy­
topenic purpura and neutropenia 
should also trigger immunodeficiency 
investigations. 

Sometimes it is not the infection itself 
but the associated features which should 
prompt consideration of immunodefi­
ciency. Paradoxically, autoimmunity is 
increased in immunodeficiency. 
Infections occurring in patients with 
splenomegaly, cytopenias (neutrophils, 
lymphocytes or platelets), chronic diar­
rhoea, sarcoid or coeliac disease should 
be investigated further (Fig 1). 

While recurrent meningitis is the hall­
mark of complement deficiency, not all 
complement disorders present with 

When should immunodeficiency 
be considered? 

Immunodeficiency should always be con­
sidered in patients with severe, persistent, 
unusual or recurrent infections. HIV 
testing should be specifically offered in a 
range of common conditions, including 
tuberculosis, atypical pneumonia, lym­
phoma, hepatitis B and C infection, as well 
as with well-known AIDS-defining ill­
nesses (Kaposi’s sarcoma, pneumocystis, 
cryptococcal or toxoplasma infections and 

oesophageal candida). In such circum­
stances, if HIV tests are negative, wider 
screening for immunodeficiency is often 
warranted. Infections and other presenta­
tions that should cause concern are 
included in Table 1. 

Iatrogenic secondary immunodefi­
ciency is often suspected from the clinical 
circumstances (eg recent chemotherapy or 
immunosuppression). Less well-known 
causes of secondary immunodeficiencies 
include hypogammaglobulinaemia with 

�ĂƐĞ�ϭ 

��ϯϬͲǇĞĂƌͲŽůĚ�ŵĂŶ�ƉƌĞƐĞŶƚĞĚ�ƚŽ�ŚŝƐ�'W�ǁŝƚŚ�ĂŶŽƌĞǆŝĂ�ĂŶĚ�ŐĞŶĞƌĂůŝƐĞĚ�ĂĐŚĞƐ�ĂŶĚ�ƉĂŝŶƐ�ĨŽƌ�Ɛŝǆ 
ŵŽŶƚŚƐ͘�/ŶǀĞƐƚŝŐĂƚŝŽŶƐ�ƐŚŽǁĞĚ�ŶŽƌŵĂů�ĨƵůů�ďůŽŽĚ�ĐŽƵŶƚ͕�ƌĞŶĂů�ĂŶĚ�ůŝǀĞƌ�ĨƵŶĐƚŝŽŶ͘���ŐƌŽƐƐůǇ 
ĞůĞǀĂƚĞĚ�ƐĞƌƵŵ�ƚŽƚĂů�ƉƌŽƚĞŝŶ�;ϵϱ�ŐͬůͿ�ǁĂƐ�ŶŽƚĞĚ͘�ZĂŝƐĞĚ�ĞƌǇƚŚƌŽĐǇƚĞ�ƐĞĚŝŵĞŶƚĂƚŝŽŶ�ƌĂƚĞ�;ϯϱ 
ŵŵͬŚƌͿ�ĂŶĚ�ǁĞĂŬůǇ�ƉŽƐŝƚŝǀĞ�ĂŶƚŝŶƵĐůĞĂƌ�ĂŶƚŝďŽĚŝĞƐ�ǁĞƌĞ�ĂůƐŽ�ŝĚĞŶƚŝĨŝĞĚ͘�/Ŷ�ǀŝĞǁ�ŽĨ�ƚŚĞ�ƌĂŝƐĞĚ 
ŐůŽďƵůŝŶƐ͕�ƐĞƌƵŵ�ŝŵŵƵŶŽŐůŽďƵůŝŶ�;/ŐͿ�ůĞǀĞůƐ�ǁĞƌĞ�ƚĞƐƚĞĚ�ĂŶĚ�ƐŚŽǁĞĚ�ƉŽůǇŝƐŽƚǇƉŝĐ 
ŚǇƉĞƌŐĂŵŵĂŐůŽďƵůŝŶĂĞŵŝĂ�;/Ő'�ϰϱ�Őͬů�;ϲ–ϭϲͿ͕�/Ő��ϭϬ�Őͬů�;Ϭ͘ϴ–Ϯ͘ϴͿ�ĂŶĚ�/ŐD�ϲ�Őͬů�;Ϭ͘ϱ–ϭ͘ϵͿͿ͕�ǁŝƚŚ�Ă 
ƉŽůǇĐůŽŶĂů�ƉĂƚƚĞƌŶ�ŽŶ�ĞůĞĐƚƌŽƉŚŽƌĞƐŝƐ͘��ĨƚĞƌ�Ă�ďƌŝĞĨ�ƉƌĞƚĞƐƚ�ĚŝƐĐƵƐƐŝŽŶ�ǁŝƚŚ�ƚŚĞ�ƉĂƚŝĞŶƚ͕�ƚĞƐƚƐ 
ĐŽŶĨŝƌŵĞĚ�,/s�ŝŶĨĞĐƚŝŽŶ�ĂŶĚ�Ă�ŵĂƌŬĞĚ���ϰ�ůǇŵƉŚŽƉĞŶŝĂ�;ϭϱϬ�ĐĞůůƐͬŵŵϯͿ�– Ă�ǀĞƌǇ�ůĂƚĞ�ĚŝĂŐŶŽƐŝƐ͘ 

�ĂƐĞ�Ϯ 

��ϲϬͲǇĞĂƌͲŽůĚ�ǁŽŵĂŶ�ƉƌĞƐĞŶƚĞĚ�ĂĨƚĞƌ�ƚǁŽ�ĞƉŝƐŽĚĞƐ�ŽĨ�ďƌŽŶĐŚŽƉŶĞƵŵŽŶŝĂ�ǁŚŝĐŚ�ŚĂĚ�ƌĞƐƉŽŶĚĞĚ 
ƚŽ�ďƌŽĂĚͲƐƉĞĐƚƌƵŵ�ĂŶƚŝďŝŽƚŝĐƐ͘��ůŝŶŝĐĂů�ĞǆĂŵŝŶĂƚŝŽŶ�ƐŚŽǁĞĚ�ĞŶůĂƌŐĞĚ�ĐĞƌǀŝĐĂů�ůǇŵƉŚ�ŶŽĚĞƐ�ĂŶĚ 
ƉĂůƉĂďůĞ�ƐƉůĞĞŶ͘��Ŷ�,/s�ƚĞƐƚ�ǁĂƐ�ŶĞŐĂƚŝǀĞ͘�^ĞƌƵŵ�ŝŵŵƵŶŽŐůŽďƵůŝŶƐ�;/ŐƐͿ�ƐŚŽǁĞĚ�ƌĞĚƵĐĞĚ�/Ő' 
ǁŝƚŚ�ŶŽƌŵĂů�/Ő��ĂŶĚ�/ŐD�ĂŶĚ�ŶŽ�ƉĂƌĂƉƌŽƚĞŝŶ͘�^ŚĞ�ƐŚŽǁĞĚ�Ă�ŐŽŽĚ�ĂŶƚŝďŽĚǇ�ƌĞƐƉŽŶƐĞ�ƚŽ�ƚĞƚĂŶƵƐ 
ǀĂĐĐŝŶĂƚŝŽŶ�ďƵƚ�ŶŽ�ƌĞƐƉŽŶƐĞ�ƚŽ�ƚŚĞ�ƵŶĐŽŶũƵŐĂƚĞĚ�ƉŶĞƵŵŽĐŽĐĐĂů�ǀĂĐĐŝŶĞ͘�>ǇŵƉŚ�ŶŽĚĞ�ďŝŽƉƐǇ 
ŝĚĞŶƚŝĨŝĞĚ�ĨŽůůŝĐƵůĂƌ�ůǇŵƉŚŽŵĂ͘�,Ğƌ�ƐĞĐŽŶĚĂƌǇ�ŚǇƉŽŐĂŵŵĂŐůŽďƵůŝŶĂĞŵŝĂ�ǁĂƐ�ŵĂŶĂŐĞĚ�ǁŝƚŚ 
ƉƌŽƉŚǇůĂĐƚŝĐ�ĂŶƚŝďŝŽƚŝĐƐ͕�ďƵƚ�/Ő�ƌĞƉůĂĐĞŵĞŶƚ�ƚŚĞƌĂƉǇ�ǁĂƐ�ĂůƐŽ�ĐŽŶƐŝĚĞƌĞĚ͘ 

dĂďůĞ�ϭ͘�ZĞĂƐŽŶƐ�ƚŽ�ŐŽ�&/^,ŝŶŐ͘ϱ 

Specialty	 Presentation 

ZĞƐƉŝƌĂƚŽƌǇ	 �ƌŽŶĐŚŝĞĐƚĂƐŝƐ͕�ƌĞĐƵƌƌĞŶƚ�ƵƉƉĞƌ�Žƌ�ůŽǁĞƌ�ƌĞƐƉŝƌĂƚŽƌǇ�ŝŶĨĞĐƚŝŽŶƐ͕�ƐǁĞĂƚ�ƚĞƐƚ 
ƌĞƋƵĞƐƚĞĚ͕�ŐƌĂŶƵůŽŵĂƚŽƵƐ�ĚŝƐĞĂƐĞ͕�ƐĂƌĐŽŝĚ͕�d�͕�ďŝůĂƚĞƌĂů�ŝŶĨŝůƚƌĂƚĞƐ͕�ĂƚǇƉŝĐĂů 
ƉŶĞƵŵŽŶŝĂ͕�ƉŶĞƵŵŽĐǇƐƚŝƐ͕�ŶŽŶͲƌĞƐƉŽŶƐĞ�ƚŽ�ƉŶĞƵŵŽĐŽĐĐĂů�ǀĂĐĐŝŶĞ 

�Ed	 ZĞĐƵƌƌĞŶƚ�ŽƚŝƚŝƐ�ŵĞĚŝĂ͕�ŐůƵĞ�ĞĂƌ͕�ŐƌŽŵŵĞƚ�ŝŶƐĞƌƚŝŽŶ͕�ƌĞĐƵƌƌĞŶƚ�Žƌ�ƉĞƌƐŝƐƚĞŶƚ 
ĐĂŶĚŝĚĂ͕�ŐƌĂŶƵůŽŵĂƚŽƵƐ�ƉĂƌŽƚŝƚŝƐ 

'ĂƐƚƌŽĞŶƚĞƌŽůŽŐǇ	 �ŝĂƌƌŚŽĞĂ͕�ǁĞŝŐŚƚ�ůŽƐƐ͕�/��͕�ĐŽĞůŝĂĐ�ĚŝƐĞĂƐĞ͕�ŶŽŶͲĐŽĞůŝĂĐ�ƐƉƌƵĞ͕�ƌĞĐƵƌƌĞŶƚ 
ƐĂůŵŽŶĞůůĂ͕�ŐŝĂƌĚŝĂ�Žƌ�ĐƌǇƉƚŽƐƉŽƌŝĚŝƵŵ͕�ŚĞƉĂƚŝƚŝƐ���Žƌ��͕�ŶŽŶͲƌĞƐƉŽŶƐĞ�ƚŽ 
,ĞƉ���ǀĂĐĐŝŶĞ͕�ŽƌĂů�Žƌ�ŽĞƐŽƉŚĂŐĞĂů�ĐĂŶĚŝĚĂ͕�ŽƌĂů�ŚĂŝƌǇ�ůĞƵĐŽƉůĂŬŝĂ 

,ĂĞŵĂƚŽůŽŐǇ	 ZĂŝƐĞĚ��^Z͕�ůǇŵƉŚĂĚĞŶŽƉĂƚŚǇ͕�ƐƉůĞŶŽŵĞŐĂůǇ͕�ĂŶĂĞŵŝĂ͕�ƚŚƌŽŵďŽĐǇƚŽƉĞŶŝĂ͕ 
ŶĞƵƚƌŽƉĞŶŝĂ͕�ůǇŵƉŚŽƉĞŶŝĂ͕�ůǇŵƉŚŽĐǇƚŽƐŝƐ͕�ůǇŵƉŚŽŵĂ͕�ĂďƐĞŶƚ 
ŝƐŽŚĂĞŵĂŐŐůƵƚŝŶŝŶƐ 

ZŚĞƵŵĂƚŽůŽŐǇ	 �ƌƚŚƌŝƚŝƐ͕�ĞĂƌůǇͲŽŶƐĞƚ�Žƌ�ĨĂŵŝůŝĂů�ĐŽŶŶĞĐƚŝǀĞ�ƚŝƐƐƵĞ�ĚŝƐĞĂƐĞ͕��E��ͲĂƐƐŽĐŝĂƚĞĚ 
ĚŝƐĞĂƐĞ͕�ŝŶĨĞĐƚŝŽŶ�ĂĨƚĞƌ�ĚŝƐĞĂƐĞͲŵŽĚŝĨǇŝŶŐ�ƚŚĞƌĂƉǇ 

EĞƵƌŽůŽŐǇ	 DĞŶŝŶŐŝƚŝƐ͕�ĞŶĐĞƉŚĂůŝƚŝƐ͕�ƚŽǆŽƉůĂƐŵŽƐŝƐ͕�ĐĞƌĞďƌĂů�ůǇŵƉŚŽŵĂ͕�ĐƌǇƉƚŽĐŽĐĐĂů 
ŵĞŶŝŶŐŝƚŝƐ 

�ĞƌŵĂƚŽůŽŐǇ	 ZĞĐƵƌƌĞŶƚ�ĂďƐĐĞƐƐĞƐ͕�<ĂƉŽƐŝ’Ɛ�ƐĂƌĐŽŵĂ͕�ƌĞĐƵƌƌĞŶƚ�Žƌ�ƉĞƌƐŝƐƚĞŶƚ�ǁĂƌƚƐ͕ 
ƌĞĐƵƌƌĞŶƚ�Žƌ�ĞǆƚĞŶƐŝǀĞ�ƐŚŝŶŐůĞƐ͕�ĂůŽƉĞĐŝĂ 

KŶĐŽůŽŐǇ	 >ǇŵƉŚŽŵĂ͕�ƌĂĚŝĂƚŝŽŶ�ƐĞŶƐŝƚŝǀŝƚǇ 

KƉŚƚŚĂůŵŽůŽŐǇ 

�E���= ĂŶƚŝŶĞƵƚƌŽƉŚŝů�ĐǇƚŽƉůĂƐŵŝĐ�ĂŶƚŝďŽĚǇ͖��Ds�= ĐǇƚŽŵĞŐĂůŽǀŝƌƵƐ͖��Ed�= ĞĂƌ͕�ŶŽƐĞ�ĂŶĚ�ƚŚƌŽĂƚ͖��^Z�= 

ĞƌǇƚŚƌŽĐǇƚĞ�ƐĞĚŝŵĞŶƚĂƚŝŽŶ�ƌĂƚĞ͖�&/^,�= ĨƵůů�ďůŽŽĚ�ĐŽƵŶƚ͕�ŝŵŵƵŶŽŐůŽďůŝŶƐ͕�ƐĞƌƵŵ�ĐŽŵƉůĞŵĞŶƚ��ϯͬ�ϰ͕�,/s�ƚĞƐƚ͖ 
/���= ŝŶĨůĂŵŵĂƚŽƌǇ�ďŽǁĞů�ĚŝƐĞĂƐĞ͖�d��= ƚƵďĞƌĐƵůŽƐŝƐ͘ 

© Royal College of Physicians, 2011. All rights reserved. 

infections. Patients with a strong family 
history or early presentation of lupus or 
immune complex diseases should be 
investigated for complement defects with 
a CH50 functional complement test. 
Infections are not a feature of C1 
inhibitor deficiency (inherited or 
acquired); these patients present with 
recurrent angio-oedema. 

Laboratory investigations 

Laboratory evidence of immunodefi­
ciency may be identified indirectly 
during the course of routine testing for 
vague clinical presentations. 
Neutropenia, and especially lym­
phopenia, are often ignored or attributed 
to other causes and not further investi­
gated. Low serum globulins (total pro­
tein minus albumin should be �20 g/l) 
may be seen in hypogammaglobuli­
naemia. Similarly raised globulins 
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(�40 g/l) can occur in HIV infection 
and myeloma and should prompt further 
tests. Failure to produce an antibody 
response to vaccination or infection, or 
absent isohaemagglutinins (blood group 
antibodies) may also be pointers to anti­
body deficiency. 

Testing for immunodeficiency: go 
‘FISHing’ 

The tests indicated depend on the most 
likely diagnosis. This is suggested by a 
combination of the presenting features 
and prevalence of the condition. For 
example, meningococcal meningitis is a 
classic presentation of a complement 
deficiency, but antibody deficiencies are 
more likely to be identified because they 
are commoner. Fortunately, the most 
common immunodeficiencies can be 

identified on simple and widely available 
tests. In a busy clinical environment, the 
acronym FISH (full blood count, 
immunogloblins, serum complement 
C3/C4, HIV test) is a mnemonic for the 
common first-line investigations. These 
initial tests are occasionally diagnostic 
but usually only provide pointers to the 
problem (Table 2a). Scrutiny of the 
results with follow-up of any abnor­
mality is essential (Table 2b). 

Further investigations 

A comprehensive algorithm for investiga­
tion of immunodeficiency has been pub­
lished5 and is also available as a web-based 
tool (www.ukpin.org.uk). Discussion with 
an immunologist is recommended for 
cases where abnormalities of uncertain sig­
nificance are found or immunodeficiency 

is strongly suspected despite normal inves­
tigations.6 Immunodeficiency disorders 
not identified on routinely available tests 
include specific antibody deficiency, com­
plement deficiency, chronic granuloma­
tous disease or type 1 cytokine deficiency. 
These can be identified only by requesting 
the specific diagnostic test on the basis of a 
high index of suspicion and knowledge of 
the typical presentations of the individual 
diseases. 

When the investigation of immunode­
ficiency is being considered, discussion 
of appropriate microbiological investiga­
tions should take place at the same time. 
Specialised culture or molecular tests for 
a wider range of organisms may be indi­
cated. It is worth noting that viral and 
bacterial serology will be unreliable in 
patients with antibody deficiency. 
Similarly, interferon-gamma release 

&ŝŐ�ϭ͘�;ĂͿ��ŚĞƐƚ�yͲƌĂǇ�ŽĨ�Ă�ϮϲͲǇĞĂƌͲŽůĚ�ǁŽŵĂŶ�ƉƌĞƐĞŶƚŝŶŐ�ǁŝƚŚ�Ă�ĚƌǇ 
ĐŽƵŐŚ�ƐŚŽǁŝŶŐ�ďŝůĂƚĞƌĂů�ŚŝůĂƌ�ůǇŵƉŚ�ŶŽĚĞ�ĞŶůĂƌŐĞŵĞŶƚ�ĂŶĚ�ƉĞƌŝŚŝůĂƌ 
ƉĂƌĞŶĐŚǇŵĂů�ŶŽĚƵůĂƌŝƚǇ͘�;ďͿ��ŽŵƉƵƚĞĚ�ƚŽŵŽŐƌĂƉŚǇ�ŝŵĂŐĞ�ďĞƚƚĞƌ 
ĚĞŵŽŶƐƚƌĂƚĞƐ�ƚŚĞ�ƉĂƌĞŶĐŚǇŵĂů�ŶŽĚƵůĞƐ�ǁŝƚŚ�Ă�ƉĞƌŝůǇŵƉŚĂƚŝĐ 
ĚŝƐƚƌŝďƵƚŝŽŶ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�ŐƌĂŶƵůŽŵĂƚŽƵƐ�ŝŶĨůĂŵŵĂƚŝŽŶ͘�>ƵŶŐ 
ĨƵŶĐƚŝŽŶ�ƚĞƐƚƐ�ƐŚŽǁ�Ă�ƌĞƐƚƌŝĐƚŝǀĞ�ƉĂƚƚĞƌŶ�ĂŶĚ�ƌĞĚƵĐĞĚ�ĐĂƌďŽŶ 
ŵŽŶŽǆŝĚĞ�ƚƌĂŶƐĨĞƌ�ĨĂĐƚŽƌ͘�;ĐͿ�dƌĂŶƐďƌŽŶĐŚŝĂů�ďŝŽƉƐǇ�ƐŚŽǁƐ�ŶŽŶͲ 
ĐĂƐĞĂƚŝŶŐ�ŐƌĂŶƵůŽŵĂƐ͕�ŝŶĐůƵĚŝŶŐ�ƐŽŵĞ�ŐŝĂŶƚ�ŵƵůƚŝŶƵĐůĞĂƚĞĚ�ĐĞůůƐ�ŽĨ 
ƚŚĞ�>ĂŶŐĞƌŚĂŶƐ�ƚǇƉĞ͘��ĨƚĞƌ�ĞǆĐůƵƐŝŽŶ�ŽĨ�ƚƵďĞƌĐƵůŽƐŝƐ�ĂŶĚ�,/s͕ 
ƐĂƌĐŽŝĚŽƐŝƐ�ǁĂƐ�ĚŝĂŐŶŽƐĞĚ�ĂŶĚ�ƐŚĞ�ǁĂƐ�ƚƌĞĂƚĞĚ�ǁŝƚŚ�ƐƚĞƌŽŝĚƐ͘�&ŽƵƌ 
ǇĞĂƌƐ�ůĂƚĞƌ͕�ĂĨƚĞƌ�ƚǁŽ�ĞƉŝƐŽĚĞƐ�ŽĨ�ůŽďĂƌ�ƉŶĞƵŵŽŶŝĂ͕�ƐĞƌƵŵ 
ŝŵŵƵŶŽŐůŽďƵůŝŶƐ�;/ŐƐͿ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ĂŶĚ�ĨŽƵŶĚ�ƚŽ�ďĞ�ƌĞĚƵĐĞĚ͘�� 
ĚŝĂŐŶŽƐŝƐ�ŽĨ�ĐŽŵŵŽŶ�ǀĂƌŝĂďůĞ�ŝŵŵƵŶŽĚĞĨŝĐŝĞŶĐǇ�ǁĂƐ�ŵĂĚĞ�ĂŶĚ�ƐŚĞ 
ǁĂƐ�ĐŽŵŵĞŶĐĞĚ�ŽŶ�/Ő�ƌĞƉůĂĐĞŵĞŶƚ�ƚŚĞƌĂƉǇ͘�/ƚ�ǁĂƐ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ƐŚĞ 
ǁĂƐ�ŶŽŶͲŝŵŵƵŶĞ�ƚŽ�ƌƵďĞůůĂ�ĚƵƌŝŶŐ�ŚĞƌ�ƉƌĞŐŶĂŶĐŝĞƐ�Ăƚ�ĂŐĞƐ�ϮϬ�ĂŶĚ 
ϮϮ͕�ƐƵŐŐĞƐƚŝŶŐ�ƚŚĂƚ�Ă�ƐŝŐŶŝĨŝĐĂŶƚ�ŝŵŵƵŶŽĚĞĨŝĐŝĞŶĐǇ�ŚĂĚ�ďĞĞŶ�ƉƌĞƐĞŶƚ 
ĨŽƌ�Ăƚ�ůĞĂƐƚ�ϭϬ ǇĞĂƌƐ�;ŝŵĂŐĞƐ�ĐŽƵƌƚĞƐǇ�ŽĨ��ƌƐ�:ŽŚŶ�ZĞǇŶŽůĚƐ�ĂŶĚ 
�ďŝŐŶŝĞǁ�ZƵĚǌŬŝͿ͘ 

a 

b c 
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assays (eg to investigate tuberculosis) 
may also be falsely negative in immuno­
suppressed patients. 

Finally, some patients clearly have 
abnormal susceptibility to infection but do 
not fall into any currently known disease 
pattern. These patients should be referred 
for immunology specialist follow-up. It is 
in this environment that rare and new dis­
eases will continue to be investigated, and 
where the interface of the basic science and 
clinical practice of immunology helps to 

advance understanding and therapy of the 
immune system. 

Conclusions 

The question ‘Does this patient have an 
immune deficiency?’ should be asked in a 
wide range of clinical scenarios in which 
infection need not be a prominent feature. 
The situation is analogous to cystic 
fibrosis, coeliac or thyroid disease which 
are increasingly diagnosed in patients who 

lack the classic features of the condition. 
Widely available, simple tests can often 
suggest the diagnosis, but further tests and 
specialist referral are indicated where there 
is a high index of suspicion. There remains 
a perception that HIV testing is awkward 
and patients (and many doctors) still avoid 
discussing it. Until the HIV test becomes 
an ‘ordinary’ investigation in routine 
practice, this condition will remain under-
diagnosed to the detriment of the 
patient and the public. We recommend 

dĂďůĞ�ϮĂ͘�/ŶǀĞƐƚŝŐĂƚŝŽŶ�ŽĨ�ƉŽƐƐŝďůĞ�ŝŵŵƵŶŽĚĞĨŝĐŝĞŶĐǇ�;/�Ϳ͗�&/^,ŝŶŐ�ĨŽƌ�ŝŵŵƵŶŽĚĞĨŝĐŝĞŶĐǇ͘�dŚŝƐ�ǁŝůů�ŝĚĞŶƚŝĨǇ�ŵĂŶǇ�ƉƌŝŵĂƌǇ�ĂŶĚ�ƐĞĐŽŶĚĂƌǇ�/�Ɛ 
ďƵƚ�ŽƚŚĞƌ�ŝŵƉŽƌƚĂŶƚ�ĐŽŶĚŝƚŝŽŶƐ�ƌĞƋƵŝƌĞ�ĨƵƌƚŚĞƌ�ƚĞƐƚƐ�;ƐĞĞ�dĂďůĞ ϮďͿ͘ 

Finding	 Significance with respect to ID Possible next steps 

&Ƶůů�ďůŽŽĚ�ĐŽƵŶƚ >Žǁ�ŶĞƵƚƌŽƉŚŝůƐ	 ^ĞĐŽŶĚĂƌǇ�Žƌ�ƉƌŝŵĂƌǇ�ŶĞƵƚƌŽƉĞŶŝĂ͖� ,ĂĞŵĂƚŽůŽŐǇͬŝŵŵƵŶŽůŽŐǇ�ŽƉŝŶŝŽŶ 
ĂƵƚŽŝŵŵƵŶĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ� 
ŝŵŵƵŶŽĚĞĨŝĐŝĞŶĐǇ͖�ƌĂƌĞůǇ�d�ĐĞůů� 
ŶĞŽƉůĂƐŝĂ͘ 

,ŝŐŚ�ŶĞƵƚƌŽƉŚŝůƐ	 ZĞĂĐƚŝǀĞ͘�� /ŵŵƵŶŽůŽŐǇ�ŽƉŝŶŝŽŶ 

>Žǁ�ƉůĂƚĞůĞƚƐ�;Žƌ�ůŽǁ�ƉůĂƚĞůĞƚ� �ƵƚŽŝŵŵƵŶĞ�ĚŝƐĞĂƐĞ ^ĞĞ�dĂďůĞ�Ϯď͕��ϯ 
ǀŽůƵŵĞͿ ;ĞŐ ŝŶ�ŝŵŵƵŶŽĚĞĨŝĐŝĞŶĐǇͿ͖� 

tŝƐĐŽƚƚͲ�ůĚƌŝĐŚ�ƐǇŶĚƌŽŵĞ� >ǇŵƉŚŽĐǇƚĞ�ƐƵďƐĞƚƐΎ 
>Žǁ�ůǇŵƉŚŽĐǇƚĞƐ ,/s͖�ƐƚĞƌŽŝĚƐ͖�ĐǇƚŽƚŽǆŝĐ�ĚƌƵŐƐ͖� 

ƉƌŝŵĂƌǇ�dͬ��ĐĞůů�ĚĞĨŝĐŝĞŶĐǇ� 
>ǇŵƉŚŽĐǇƚĞ�ƐƵďƐĞƚƐΎ 

,ŝŐŚ�ůǇŵƉŚŽĐǇƚĞƐ sŝƌĂů�ŝŶĨĞĐƚŝŽŶ͖�ůĞƵŬĂĞŵŝĂ͖�ůǇŵƉŚŽŵĂ �Ɛ�ƐƵŐŐĞƐƚĞĚ�ďǇ�ŽƚŚĞƌ�ƉĂƌĂŵĞƚĞƌƐ 

�ŶĂĞŵŝĂ	 �ŶĂĞŵŝĂ�ŽĨ�ĐŚƌŽŶŝĐ�ĚŝƐĞĂƐĞ͕ >ǇŵƉŚŽĐǇƚĞ�ƐƵďƐĞƚƐΎ͖�ŝŵŵƵŶŽůŽŐǇ�ŽƉŝŶŝŽŶ 
ŵĂůĂďƐŽƌƉƚŝŽŶ͕�ĂƵƚŽŝŵŵƵŶĞ 
ŚĂĞŵŽůǇƐŝƐ�ŵĂǇ�Ăůů�ŽĐĐƵƌ�ŝŶ 
ŝŵŵƵŶŽĚĞĨŝĐŝĞŶĐǇ 

,ŝŐŚ�ĞŽƐŝŶŽƉŚŝůƐ	 ZĂƌĞůǇ�ůǇŵƉŚŽŵĂ͖�ƐŽŵĞ�ŝŶĨĞĐƚŝŽŶƐ͖ 
ŚǇƉĞƌͲ/Ő��ƐǇŶĚƌŽŵĞ 

/ŵŵƵŶŽŐůŽďƵůŝŶƐ ,ŝŐŚ�/Ő'͕��͕�D	 �ŚƌŽŶŝĐ�ŝŶĨĞĐƚŝŽŶƐ�;ǁŝƚŚ�Žƌ�ǁŝƚŚŽƵƚ ^ĞĞ�dĂďůĞ�Ϯď͕��ϭ͕ϯ�Žƌ�ϱ 
ŝŵŵƵŶŽĚĞĨŝĐŝĞŶĐǇͿ͖�,/s͖�ŶĞƵƚƌŽƉŚŝů� 
ĚĞĨĞĐƚƐ͖�d ĐĞůů�ůǇŵƉŚŽŵĂ� 

>Žǁ�/Ő'	 WƌŽƚĞŝŶ�ůŽƐƐ͖ĚƌƵŐƐ͖�ůǇŵƉŚŽŝĚ� ^ĞĞ�dĂďůĞ�Ϯď͕��ϭ 
ŶĞŽƉůĂƐŝĂ͖�ƉƌŝŵĂƌǇ�ŝŵŵƵŶŽĚĞĨŝĐŝĞŶĐǇ͖� 
ƚŚǇŵŽŵĂ 

>Žǁ�/Ő� KĨƚĞŶ�ĂƐǇŵƉƚŽŵĂƚŝĐ /Ĩ�ŝŶĨĞĐƚŝŽŶƐ͕�ƐĞĞ�dĂďůĞ�Ϯď͕��ϭ 

>Žǁ�/ŐD �ƌƵŐƐ͖�ƵƌĂĞŵŝĂ͖�ŵǇĞůŽŵĂ�;ůŝŐŚƚͲĐŚĂŝŶ͕� ,ĂĞŵĂƚŽůŽŐǇͬŝŵŵƵŶŽůŽŐǇ�ŽƉŝŶŝŽŶ� 
ŶŽŶͲƐĞĐƌĞƚŽƌǇͿ͖�ŽƚŚĞƌ�ůǇŵƉŚŽŝĚ� 
ŶĞŽƉůĂƐŝĂ 

WĂƌĂƉƌŽƚĞŝŶ ZĞĂĐƚŝǀĞ͖�ŵǇĞůŽŵĂ͖�ŽƚŚĞƌ�ůǇŵƉŚŽŝĚ� ,ĂĞŵĂƚŽůŽŐǇ�ŽƉŝŶŝŽŶ 
ŶĞŽƉůĂƐŝĂ ƐĞƌƵŵͬƵƌŝŶĞ�ĨƌĞĞ�ůŝŐŚƚ�ĐŚĂŝŶƐ 

^ĞƌƵŵ�ĐŽŵƉůĞŵĞŶƚ��ϯͬ�ϰ >Žǁ��ϯ ZĂƌĞůǇ�ĐŽŶŐĞŶŝƚĂů��ϯ�Žƌ�ƌĞŐƵůĂƚŽƌǇ� /ŵŵƵŶŽůŽŐǇ�ŽƉŝŶŝŽŶ 
ĨĂĐƚŽƌ�ĚĞĨŝĐŝĞŶĐǇ 

/ŵŵƵŶŽůŽŐǇ�ŽƉŝŶŝŽŶ 
>Žǁ��ϰ WĂƌƚŝĂů�ŐĞŶĞƚŝĐ�ĚĞĨŝĐŝĞŶĐǇ͖ ^ĞĞ�dĂďůĞ�Ϯď͕��ϲ 

ĐƌǇŽŐůŽďƵůŝŶĂĞŵŝĂ͖��ϭ�ŝŶŚŝďŝƚŽƌ 
ĚĞĨŝĐŝĞŶĐǇ�;ŚĞƌĞĚŝƚĂƌǇ�Žƌ�ĂĐƋƵŝƌĞĚͿ 

,/s�ƚĞƐƚ WŽƐŝƚŝǀĞ WƌŽďĂďůĞ�,/s�ŝŶĨĞĐƚŝŽŶ ZĞĨĞƌ�ƚŽ�,/s�ƚĞĂŵ 
>ǇŵƉŚŽĐǇƚĞ�ƐƵďƐĞƚƐΎ 

&/^,�= ĨƵůů�ďůŽŽĚ�ĐŽƵŶƚ͕�ŝŵŵƵŶŽŐůŽďůŝŶƐ͕�ƐĞƌƵŵ�ĐŽŵƉůĞŵĞŶƚ��ϯͬ�ϰ͕�,/s�ƚĞƐƚ͖�/� = ŝŵŵƵŶŽĚĞĨŝĐŝĞŶĐǇ͖�/Ő�= ŝŵŵƵŶŽŐůŽďƵůŝŶ͘ 
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dĂďůĞ�Ϯď͘�/ŶǀĞƐƚŝŐĂƚŝŽŶ�ŽĨ�ƉŽƐƐŝďůĞ�ŝŵŵƵŶŽĚĞĨŝĐŝĞŶĐǇ͗�ƌĞƐƵůƚƐ�ŽĨ�&/^,ŝŶŐ�ŶŽƌŵĂů͕�ŶŽƚŚŝŶŐ�ƐŝŐŶŝĨŝĐĂŶƚ͕�Žƌ�ĨŽůůŽǁͲƵƉ�ƚĞƐƚŝŶŐ͘���ŐƵŝĚĞ�ƚŽ�ƉŽƐƐŝďůĞ 
ƐĞĐŽŶĚͲ�ĂŶĚ�ƚŚŝƌĚͲůŝŶĞ�ŝŶǀĞƐƚŝŐĂƚŝŽŶƐ�;ŝƚ�ŝƐ�ŽĨƚĞŶ�ŚĞůƉĨƵů�ƚŽ�ĐŽŶƐƵůƚ�ĂŶ�ŝŵŵƵŶŽůŽŐŝƐƚ�Ăƚ�ƚŚŝƐ�ƐƚĂŐĞͿ͘��ĚĂƉƚĞĚ�ĨƌŽŵ�ƌĞĨĞƌĞŶĐĞ�ϲ͘ 

Presentation Suggested next investigation Possible further tests 

�ϭ�ZĞĐƵƌƌĞŶƚ�ƵƉƉĞƌ�Žƌ�ůŽǁĞƌ�ƌĞƐƉŝƌĂƚŽƌǇ sĂĐĐŝŶĞ�ĐŚĂůůĞŶŐĞ͖ΎΎ�/Ő'�ƐƵďĐůĂƐƐĞƐ >ǇŵƉŚŽĐǇƚĞ�ƐƵďƐĞƚƐΎ 
ŝŶĨĞĐƚŝŽŶ͕�ŝŶĨĞĐƚŝŽŶƐ�ǁŝƚŚ�ĞŶĐĂƉƐƵůĂƚĞĚ 
ŽƌŐĂŶŝƐŵƐ�;ĞŐ ŚĂĞŵŽƉŚŝůƵƐ͕�ƉŶĞƵŵŽĐŽĐĐƵƐͿ 

�Ϯ�DĞŶŝŶŐŝƚŝƐ͕�ƌĞĐƵƌƌĞŶƚ�ŵĞŶŝŶŐŽĐŽĐĐĂů�Žƌ �ŽŵƉůĞŵĞŶƚ�ĨƵŶĐƚŝŽŶ�;�,ϱϬ͕��WϱϬͿ͖ DZ/�ďĂƐĞ�ŽĨ�ƐŬƵůů 
ŐŽŶŽĐŽĐĐĂů�ŝŶĨĞĐƚŝŽŶƐ ǀĂĐĐŝŶĞ�ĐŚĂůůĞŶŐĞΎΎ 

�ϯ�hŶƵƐƵĂůͬŽƉƉŽƌƚƵŶŝƐƚŝĐ�ŝŶĨĞĐƚŝŽŶƐ >ǇŵƉŚŽĐǇƚĞ�ƐƵďƐĞƚƐΎ͖�ƌĞƉĞĂƚ�,/s�ƚĞƐƚ͖� >ǇŵƉŚŽĐǇƚĞ�ƉŚĞŶŽƚǇƉŝŶŐ�ĂŶĚ�ƉƌŽůŝĨĞƌĂƚŝŽŶ͕� 
ŶĞƵƚƌŽƉŚŝů�ĨƵŶĐƚŝŽŶ ĐǇƚŽŬŝŶĞ�ƐƚƵĚŝĞƐ 

�ϰ�ZĞĐƵƌƌĞŶƚ�ĨĞǀĞƌƐ �ŽŶƐŝĚĞƌ�ĐǇĐůŝĐĂů�ŶĞƵƚƌŽƉĞŶŝĂ͗�ŶĞƵƚƌŽƉŚŝů� 
ĐŽƵŶƚ�xϯͬǁĞĞŬ�ĨŽƌ�Ɛŝǆ ǁĞĞŬƐ 
�ŽŶƐŝĚĞƌ�ƉĞƌŝŽĚŝĐ�ĨĞǀĞƌ�ƐǇŶĚƌŽŵĞƐ͗�ŝŵŵƵŶŽůŽŐǇ 
Žƌ�ŶĂƚŝŽŶĂů�ƌĞĨĞƌƌĂů�ĐĞŶƚƌĞ 

�ϱ�WǇŽŐĞŶŝĐ�ŝŶĨĞĐƚŝŽŶ͕�ƐĞƉƚŝĐĂĞŵŝĂ �ůŽŽĚ�Ĩŝůŵ�;ƉŽůǇŵŽƌƉŚ�ŐƌĂŶƵůĞƐ͕�,ŽǁĞůůͲ:ŽůůǇ� 
ďŽĚŝĞƐͿ͖�ŶĞƵƚƌŽƉŚŝů�ĨƵŶĐƚŝŽŶ͖�ŶĞƵƚƌŽƉŚŝů� 
ĐŽƵŶƚ�xϯͬǁĞĞŬ�ĨŽƌ�Ɛŝǆ ǁĞĞŬƐ͖�ĐŽŵƉůĞŵĞŶƚ� 
ĨƵŶĐƚŝŽŶ�;�,ϱϬ͕��WϱϬͿ͖�ƐƉůĞŶŝĐ�ƵůƚƌĂƐŽƵŶĚ 

�ϲ��ŶŐŝŽͲŽĞĚĞŵĂ�;ǁŝƚŚŽƵƚ�ƵƌƚŝĐĂƌŝĂͿ �ϭ�ŝŶŚŝďŝƚŽƌ�ůĞǀĞůƐ�ĂŶĚ�ĨƵŶĐƚŝŽŶ͕��ϯͬ�ϰ� 
ĚƵƌŝŶŐ�ĂŶ�ĂƚƚĂĐŬ 

Ύ�ŶƵŵĞƌĂƚŝŽŶ�ŽĨ�ŝŶĚŝǀŝĚƵĂů�ůǇŵƉŚŽĐǇƚĞ�ƐƵďƐĞƚƐ�ƵƐŝŶŐ�ĂŶƚŝďŽĚŝĞƐ�ƚŽ���ϯ͕���ϰ͕���ϴ͕���ϭϵ͕���ϭϲͬϱϲ�ĂƐ�Ă�ŵŝŶŝŵƵŵ�ƉĂŶĞů͘ 
ΎΎsĂĐĐŝŶĞ�ĐŚĂůůĞŶŐĞ͗�ƚĞƐƚ�ǀĂĐĐŝŶĞͲƐƉĞĐŝĨŝĐ�ĂŶƚŝďŽĚŝĞƐ�ďĞĨŽƌĞ�ĂŶĚ�ϯ–ϰ ǁĞĞŬƐ�ĂĨƚĞƌ�ǀĂĐĐŝŶĂƚŝŽŶ͘�hŶĐŽŶũƵŐĂƚĞĚ�ƉŶĞƵŵŽĐŽĐĐĂů�ƉŽůǇƐĂĐĐŚĂƌŝĚĞ�;ĞŐ WŶĞƵŵŽǀĂǆͿ͕�ƚĞƚĂŶƵƐ�ĂŶĚ 
,ĂĞŵŽƉŚŝůƵƐ�ŝŶĨůƵĞŶǌĂĞ�ƚǇƉĞ ��ĐŽŶũƵŐĂƚĞ�ǀĂĐĐŝŶĞƐ�ĐŽŵŵŽŶůǇ�ƵƐĞĚ͘�>ŝǀĞ�ĂŶĚ�ůŝǀĞͲĂƚƚĞŶƵĂƚĞĚ�ǀĂĐĐŝŶĞƐ�ƐŚŽƵůĚ�ŶĞǀĞƌ�ďĞ�ŐŝǀĞŶ�ƚŽ�ƉĂƚŝĞŶƚƐ�ƐƵƐƉĞĐƚĞĚ�ŽĨ�ŚĂǀŝŶŐ 
ŝŵŵƵŶŽĚĞĨŝĐŝĞŶĐǇ͘ 
&/^,�= ĨƵůů�ďůŽŽĚ�ĐŽƵŶƚ͕�ŝŵŵƵŶŽŐůŽďůŝŶƐ͕�ƐĞƌƵŵ�ĐŽŵƉůĞŵĞŶƚ��ϯͬ�ϰ͕�,/s�ƚĞƐƚ͖�DZ/�= ŵĂŐŶĞƚŝĐ�ƌĞƐŽŶĂŶĐĞ�ŝŵĂŐŝŶŐ͘ 

immunodeficiency testing in a wider range 
of disease-specific diagnostic protocols. 
FISHing is encouraged, but it is important 
to examine the results critically and to 
recognise the potential significance of 
results which might suggest an immunod­
eficiency only indirectly. 
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