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A world of SAD

• Haematological Disease

• Drugs

• Transplantation

• Protein Loss

• Other



Hawaii to Jupiter 16, Are you receiving?
• Estimated to be 20 fold greater 

than PID

• Underdiagnosed

• Undertreated

• Increasing numbers of patients
• New therapies

• Maintenance therapy

• Longer survival

Patel, Smita Y. et al. (2019): The Expanding Field of Secondary Antibody Deficiency: Causes, Diagnosis, and Management. In Frontiers in immunology 10, p. 33.



Drug Classes in Haematological Malignancy

Jolles S Frontiers Oncology 2023

Selective inhibitors of nuclear export



How to improve early detection

• Education

• JMF Warning signs

• New born screening

• AI – Nick Rider

• Screening – CG and other



Total Protein – Albumin = 
Calculated Globulin (CG)

What is Calculated Globulin?

CG = Total Protein - Albumin

Screening for antibody deficiency – Low CG



CG High Study

• Samples were collected between January and December 2021

• Roughly 4000 samples with a globulin >30g/L were flagged each 
week. 

• Samples obtainable in University Hospital of Wales with sufficient 
serum volume from patients not already included in the study were 
collected where possible. 

• Stratified sample selection resulted in a maximum of 250 samples for 
each 10g/L CG block. 

• A total of 848 patients were included in the final analysis.

Rachel Bradley, Sonali Wijetilleka, Mark Ponsford



CG High - What kind of things to expect? Hoo T Annals of Clinical Biochemistry 2021

Liver Disease Haematological Autoimmune Infection High Dose IVIg & 
Other

Cirrhosis Multiple myeloma Sjogrens synd HIV HdIVIg

Viral Hepatitis Waldenstroms 
macroglobulinaemia

SLE COPD exacerbation Malignancy

Autoimmune 
Hepatitis

MGUS RA Bronchiectasis 
exacerbation

GATA2

Alcoholic liver 
disease

Lymphoma IgA nephropathy Bacterial 
endocarditis

End stage renal 
failure

Non alcoholic 
steatohepatitis

AML Adult onset Stills Mycetoma Sarcoid

Primary Biliary 
cholangitis

CLL Scleroderma Acute rheumatic 
fever

PBS CML Ulcerative colitis Cholecystitis

Crohns disease

IPF



Finding Antibody Deficiency in High CG

Hoo T 2021 Annals of Clinical Biochemistry 



Case - CG
• Community blood tests in 2020 for 

warfarin/ACEi monitoring. Globulin in 30s

• In later half of 2020 CG gradually increased 
into the 40s with a further community 
blood form in December 2020 for “general 
deterioration” with CG 46g/L

• CG peaked at 58g/L in October 2021 when 
patient was admitted with abdominal pain

• Warfarin monitoring was performed in 
February 2022. CG was 51g/L. 
Immunoglobulins appended by reporting 
biochemist due to raised globulin. This 
revealed a compact band in the gamma 
region and an IgM paraprotein of 21.8g/L

• Waldenstrom’s Macroglobulinaemia

• Patient remains well on maintenance 
chemotherapy

Points to note

• Current CG normal range of 22-43g/L used

• Lack of evidence based guidelines results in inconsistent 
responses to raised CG result

• Diagnosis could have been made over 12 months earlier

Rachel Bradley, Sonali Wijetilleka, Mark Ponsford



• Follow up undertaken in March 2023

• 15-26months after initial test

• 220/848 deceased, average CG 50g/L 

• 54 deceased within 1 month

30-39 31

40-49 73

50+ 116

Rachel Bradley, Sonali Wijetilleka, Mark Ponsford



Hawaii to Jupiter 16, Are you receiving?

Patel, Smita Y. et al. (2019): The Expanding Field of Secondary Antibody Deficiency: Causes, Diagnosis, and Management. In Frontiers in immunology 10, p. 33.



SID Detection vs Newborn Screening

• Need to find SID first

• Should we screen for SID?

•Sickle cell disease (SCD)
•Cystic fibrosis (CF)
•Congenital hypothyroidism (CHT)
•Phenylketonuria (PKU)
•Medium-chain acyl-CoA 
dehydrogenase deficiency (MCADD)
•Maple syrup urine disease (MSUD)
•Isovaleric acidaemia (IVA)
•Glutaric aciduria type 1 (GA1)
•Homocystinuria (HCU)
•Tyrosinaemia
•Hopefully soon SCID in UK



SAD Screening in Haematological Malignancy?

•CLL – Hypogamma up to 85%

•MM – SID 25-90%

•Lymphoma – Hypogamma 15-54%

CLL, MM and Lymphoma should be assumed to 
have Immunodeficiency until proven otherwise



Initial presentations of PID

Thalhammer J JACI 2021



Symptom onset vs recognition of underlying cause 

Thalhammer J JACI 2021



Immunodeficiency

Bone marrow Failure

Inflammation

AutoimmunityInfection

Allergy

Malignancy

Manifestations of PID



Immunodeficiency

Bone marrow Failure

Inflammation

AutoimmunityInfection

Allergy

Malignancy

Immunology Haematology 
Rheumatology Neurology, Renal 
Transplant, Dermatology

Oncology, Haematology, 
Gastroenterology, 
Immunology 
Rheumatology, 
Transplant, Primary Care

Allergy, Respiratory, ENT, 
Dermatology, Immunology, 
Primary Care

Infectious disease, Respiratory, 
Gastroenterology, Dermatology, ENT, 
Neurology, Opthalmology, Primary Care

Haematology, Transplant, 
Immunology, Infectious 
Disease

Respiratory, Gastroenterology, 
Hepatology, Dermatology, Renal, 
Rheumatology, Neurology, 
Immunology, Primary care

Haematology, Rheumatology, Renal, 
Neurology, Endocrine, Gastroenterology, 
Primary care, Immunology

Manifestations of PID



Malignancies in PID

• USIDNET – 1.42 fold excess relative risk of malignancy Mayor PC 2018 

• Majority Haematological

• Mainly Lymphoid

• Linked to cell type affected by PID

• Lymphoma increase males 10 fold females 8.34 fold

• B cell lymphomas most common 8 fold increase in NHL for all PIDs

• DNA repair disorders – T cell lymphoma AT & B cell lymphoma Nijmegen BD

• Malignancy strongest factor affecting survival

• Congenital defects of stem cells or phagocytes – myeloid malignancies or 
myelodysplastic syndrome



Malignancies in PID mechanistic considerations

• Intrinsic

• Stem cell, myeloid and lymphoid 
development, differentiation and 
apoptosis defects

• Lymphocyte (co-)signalling, cytoskeleton, 
cytotoxicity and metabolism defects

• Defects of chromosome stability, telomere 
maintenance, and DNA repair

• Extrinsic

• Transforming (viral) infection

• Chronic tissue inflammation

• Impaired specific tumor 
immunosurveillance

Hauk F JACI 2018



Predictors of HM in CVID patients

• Pre existing lymphoproliferative disease

• Longstanding lymphadenopathy or splenomegaly

• Autoimmunity – cytopenias

• Non infectious GI involvement/enteropathy

• High IgM (or low)

• Older age at CVID diagnosis

• LOCID phenotype

• EBV susceptibility

• Mutations – CTLA4, BACH2, TNFSR13B, PIK3CD, PIK3R1, CD27, CD70, 
NFkB, CD19, TWEAK, CD21, ICOS, IRF2BP2

Ballow M Frontiers 2022



Clues within HM for PID in SID

• Early onset malignancy esp T cell origin

• Relapsed disease atypical eg extent and site skin/scalp

• Increased toxicity from conventional chemotherapy

• Low CSMB

• EBV PCR

• CMV PCR



PID in SID Clinical Clues

• Cancer therapy – toxicity, infections, second primary cancer, cancer 
recurrence

• Splenomegaly

• Lymphadenopathy – polyclonal reactive histology

• Short stature

• Early onset eg IBD other dysregulation

• Progression with age

• Combination of infectious and non infectious complications

• Other features – telangiectasia, microcephaly (NBS) growth 
retardation, dysmorphic features



PID in SID – Family History

• Consanguinity - eg first 
cousins, previous affected 
children

• FH of dysregulation - esp AD 
GoF

• FH of PID manifestations



PID in SID - Infections

• Sinopulmonary infections, bronchiectasis

• Opportunistic infections PCP, EBV, CMV – T cell

• Warts or severe molluscum

• EBV+ lymphoma – XLP, MAGT1, CD27, CD70, ITK, RASGRP1, CTPS1, 
CORO1A, DOCK8

• EBV+ lymphoma – widespread at diagnosis, extranodal eg GI, CNS

• Combination – sinopul, hypogamma, severe viral vzv, hsv, cmv (rule 
out HIV)



PID in SID - Dysregulation 
Autoimmune, inflammation, Allergy
• Autoimmunity – cytopenias, IBD, DM and more

• Evans syndrome – 40% PID (Hadjadj J Blood 2019)

• Children with cytopenias (154) – 11% PID with 58% monogenic cause

• Rheumatological diseases with hypogamma – Note R15

• PIRDS

• Eczema – WAS, STAT3, DOCK8, +



PID in SID with Cytopenias

• Evans syndrome – 40% PID (Hadjadj J Blood 2019)

• Children with cytopenias (154) – 11% PID with 58% monogenic cause

• Short stature

• Splenomegaly

• Infections

• Low T cells

• Low Immunoglobulins

• More likely to fail first line therapy
(Westermann-Clark E Frontiers Immunology 2021)



PID in SID Laboratory clues

• Low levels of natural antibodies

• Low IgA and IgM

• Very low Freelite

• Low antibody responses at cancer diagnosis (primary and secondary)

• Germline vs somatic mutations associated with PID/Lymphoma



Germline & Somatic mutations in HM



PID in SID – Unusual responses to Therapy clues

• Failure to respond to first line therapies – ie requiring rituximab

• Recrudescence of dysregulatory symptoms within a time frame of 
ritux recovery from Ritux eg pulmonary nodules

• Lack of humoral immune reconstitution after therapy for HM

• Progression with age

• Combination of infectious and non infectious complications



Why is it important to know about PID in SID?



Conventional Treatment Pathways

• Steroids

• Azathioprine

• Cyclophosphamide

• Chlorambucil

• Cladribine

• Methotrexate

• Mycophenolate

• Fludarabine

• And on and on…



• CTLA4 – abatacept, belatacept

• APDS – PI3K inhibitors – leniolisib, 
nemiralisib, selatalisib

• DADA2 – TNF alpha inhibition

• STAT1 and STAT3 GoF – Jakinib

• Interferonopathies  – Jakinibs, anifrolumab

• IPEX & ALPS - sirolimus

• PIRD category more than 129 disorders 
many with overlaps into CVID

Targeted Therapy

Chan AY et al. Primary Immune Regulatory Disorders – a growing universe of immune dysregulation. Current Opinion in Allergy and Clinical Immunology 2020



Indications for HSCT in PID

• Bone marrow failure requiring long term blood, platelet or cytokine 
support. Risk transfusion associated iron overload or 
alloimmunisation

• Lymphoma or other cancer where delays in HSCT risk relapse, 
progression or treatment resistance

• HLH – high risk recurrence, refractory or relapsed with treatment

• Vital organ dysfunction (kidney, lung, gut, ?liver) due to PID failed to 
respond to alternative therapies and where delay may preclude HSCT

Adapted from the National UK PIDD HSCT MDT, Mustafa SS Immunosuppression in patients with primary immunodeficiency – walking the line. JACI-IP 2022



SAD or is it?

• 38 yr old man

• Aged 28 yrs ITP - hdIVIg

• Aged 30 yrs developed Hodgkin’s Lymphoma

• Recurrent sinopulmonary infections began following RABVD for 
lymphoma

• IgG 1.67g/L, IgA <0.05g/L, IgM 0.11g/L, CSMB 0.03%

• IgRT commenced

• Aged 36 yrs – splenomegaly, multiple FDG avid pathological nodes, 
lung nodules



SAD or is it?

• FDGPET – suggestive of an active 
lymphoproliferative disease

• Biopsy – reactive lymphoproliferation no 
evidence of malignancy

• EBV and CMV negative

• Commenced rituximab for distension 
and pain due to splenomegaly

• Genetic PID panel – TNFRSF13B 
c.310T>C, p.(Cys104Arg)

• National PID HSCT MDT?



NHS Immunology Lab

• Development of functional assays to 
dissect the most relevant pathways as 
more targeted therapies become available

• Functional support for VUS analysis 

• Assessment of degree of effect of 
therapies eg APDS

• Reliable and resilient core testing not 
dependent on ongoing grant funding

• Response to COVID with assays of 
humoral and cellular responses to 
vaccinations in immunodeficient patients 

Ponsford MJ JoCI 2022, Tallantyre EC Ann Neurol 2021 , Moat SJ Ann Clin Biochem 2021



Conclusions

• Importance of early detection of SID and hence PID within SID
• Combination of education, screening approaches and a keen look out for clues
• Closer collaboration with a multiplicity of specialties where SID is born and also 

where PID may present
• Development of accessible functional assays (networked)

• Genetic diagnosis where possible

• Individualised PID informed approach to therapy – which may not be the 
standard

• How to advance HSCT in adult PID 
• Revisit vaccination in ID – extend COVID learnings eg mRNA norovirus 

vaccination, post exposure and therapeutic settings
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