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How differently do we need to think about SID



Why is SAD important

• Estimated to be 20 fold greater than PID

• Underdiagnosed

• Undertreated

• Increasing numbers of patients
• New therapies

• Maintenance therapy

• Longer survival



Complexity of dimensions within SID – what do we know?

• Information about the disease – type, stage, biomarkers (50% CLL infection related deaths)

• Information about the timing of interventions

• Information about the nature of planned interventions

• Information about the individual drugs within interventions – pathway, 
defect, infection spectrum

• Information about the number of lines of therapy

• Information about the duration (maintenance) of interventions

• Associated comorbidities (older age)

• Results of a broad immunological assessment

• More known knowns and known unknowns than PID?



Where does it all come from?
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Audit of over 300,000 CG levels over a 12 month period, supported by a grant from Shire Plc
CG, calculated globulin; GP, general practitioner; SAD, secondary antibody deficiency

Transient vs Persistent
Haem/Oncology
Respiratory Medicine
Primary care
Transplantation
Neurology



Look also to emerging area’s - Neurology

• B cell targeted therapies are believed to show huge promise in 
inflammatory CNS disease

• In contrast to most other disciplines B cell ablation would be regarded as 
maintenance rather than induction therapy in neurology from the start



Causes of SAD

• Haematological Disease

• Drugs

• Transplantation

• Protein Loss

• Other





Haematological Causes (Frontiers in Immunology Patel S et al 2019, CEI Jolles S 2014)

CLL
21%

ALL
11%

CML
4%

Myeloma
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Drug induced SAD – some examples (Frontiers in Immunology Patel S et al 2019)



Steroids and SAD

• 36 patients with PMR and GCA – steroids

• 21 hypogamma, with 52% of these having reductions in IgG alone

• Reduced circulating transitional (CD19+CD27−IgMhiCD38hi) and naive 
(CD19+CD27−IgM+CD38+) B cells

• IgG, IgA and IgM memory B cells (CD19+CD27+IgG+) preserved

• CD4 memory and regulatory T cells reduced

• Look for isolated low IgG, preserved IgA and preserved CSMB in steroid 
induced hypogamma

• Risk increases with more than 1 year of >12.5mg/d



Steroids and SAD – Immunoglobulins (cf Rituximab)

Wirsum et al. J Clin Immunol 2016 36(4):406–12.



Steroids and SAD – B cells

Wirsum et al. J Clin Immunol 2016 36(4):406–12.



B cell Targeting

The Expanding Field of Secondary Antibody Deficiency: Causes, Diagnosis, and Management. Patel SY et al. Front Immunol. 2019 Feb 8;10:33.

https://www.ncbi.nlm.nih.gov/pubmed/30800120


Transplantation



SAD + T cells = CID in CLL (also therapy eg FCR)

Chronic Lymphocytic Leukaemia: The role of T cells in a B cell disease. BJH 2019; Man S. Henley P.

Note often overwhelming 
numbers of abnormal CLL 
cells compared to remaining 
normal T and B cells
Cf Ig in MM



CART – ‘on target, off tumour toxicity’

• New targets – CD22, CD30 - Hodgkins lymphoma, BCMA B cell 
maturation antigen – MM

• Combined with checkpoint inhibitors, ibrutinib – to minimize escape

• Very high levels of B cell ablation – ‘living drug’

• Durable responses to lymphoma may not require persistent CART 
allowing the potential of B cell recovery (cf PID HSCT)

• Wide range of hypogamma reported (children vs adults)

• Infections bacterial, viral, fungal and increased with severity of CRS

• Variable plasma cell repertoire before starting CART (median 4 lines of Rx inc 38% HSCT)

• B cell numbers should not be the only marker wrt IgRT

Hill JA Blood Reviews 2019
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An odd finding…

CCF, congestive cardiac failure; CCL, chronic lymphocytic leukemia; IHD, ischemic heart disease; N/A, not applicable
Jolles, S et al. Clin Exp Immunol. 2014;177(3): 671-8



Schizophrenia

• Schizophrenia affects 1% of the 
population

• 30% is treatment resistant1

• Enduring debilitating psychiatric 
symptoms

• Life expectancy reduced by 10–20 
years

• 80–90% unemployment

• 5% of patients with schizophrenia die 
from suicide

• Costs in England alone GBP
11.8 billion/year

GBP, British Pounds Stirling. 1. Ponsford M et al. Br J Psychiatry 2018 [ePub] doi: 10.1192/bjp.2018.152; 2. London School of Economics. 2012. Available from: 
http://www.lse.ac.uk/LSEHealthAndSocialCare/pdf/LSE-economic-report-FINAL-12-Nov.pdf [accessed September 2019]

Brain

CD20

http://www.lse.ac.uk/LSEHealthAndSocialCare/pdf/LSE-economic-report-FINAL-12-Nov.pdf


Clozapine

• A di-benzodiazepine and atypical antipsychotic discovered in 
19581

• Gold standard therapy for treatment resistant schizophrenia 
(TRS)1,2

• On WHO list of Essential Medicines3

• Carefully monitored to mitigate the risk of agranulocytosis –
weekly to monthly blood tests (0.8% cumulative risk)4

• Hypogammaglobulinemia not described in the BNF5

• 8 clozapine clinics in our Health Board

BNF, British National Formulary; WHO, The World Health Organization. 1. Crilly J. Hist Psychiatry 2007; 18(1): 39–60; 2. Taylor DM CNS Drugs 2017; 31(3): 177–80; 3. WHO. 2017. 
Available from: http://apps.who.int/iris/bitstream/handle/10665/273826/EML-20-eng.pdf?ua=1 [accessed Oct 2018]; 4. Legge SE et al. Mol Psychiatry 2018; 23(1): 162–3; 5. BNF. 
2018. Available from: https://bnf.nice.org.uk/drug/clozapine.html [Accessed Oct 2018]

http://apps.who.int/iris/bitstream/handle/10665/273826/EML-20-eng.pdf?ua=1
https://bnf.nice.org.uk/drug/clozapine.html


RESULTS:

• Overall, 104 patients, representing 248 hospitalizations, were 
admitted to a medical unit during the study period

• The predominant admission types were for the management 
of either pulmonary (32.2%) or gastrointestinal (19.8%) 
illnesses

• The most common pulmonary diagnosis was pneumonia, 
accounting for 58% of pulmonary admissions



RESULTS:

• Overall, 3262/7932 patients initiated clozapine as out-patients (41.12%). One 
patient (0.03%) developed myocarditis, and no patients developed pericarditis 
within 2 months from clozapine initiation. Two (0.06%) and four patients (0.12%) 
developed cardiomyopathy within 1 and 2 years, respectively. Rates were similar for 
other antipsychotics. Twenty-six patients died within 2 months from clozapine 
initiation

• Pneumonia (23.08%) and stroke (11.54%) were the main causes of death. The 
estimated maximum rate of clozapine-associated fatal myocarditis was 0.28%

• Various mechanisms for the increase in pneumonia have been suggested, including 
aspiration, sialorrhea and impairment of swallowing function with esophageal 
dilatation and hypomotility as well as agranulocytosis and smoking





So let’s take a peek

Clozapine group Control group

Total screened, n 291 280

Declined/unable to consent or provide serum, n 168 169

Initial cohort, n 123 113

Excluded from subsequent analysis,* n 29 15

Carbamazepine 2 1

Lamotrigine 5 5

Levetiracetam 1 –

Topiramate 1 –

Valproate 17 5

Paraprotein 1 3

Leflunomide – 1

Prior chemotherapy 1 –

HIV 1 –

Post-exclusion cohort, n (% of total screened) 94 (32.3) 98 (35.0)

HIV, human immunodeficiency virus. *Included in initial cohort analysis for total and specific antibody levels and excluded from subsequent analysis after identification of possible 
causes of secondary hypogammaglobulinaemia (European Society of Immunodeficiencies criteria).
Ponsford M et al. Br J Psychiatry 2018 [ePub] doi: 10.1192/bjp.2018.152



Clozapine study

Rituximab + MTX:
IgG 3.5%
IgA 1.1%
IgM 22%

Ig, immunoglobulin; MTX, methotrexate,
Ponsford M et al. Br J Psychiatry 2018 [ePub] doi: 10.1192/bjp.2018.152

Clozapine-naïve Clozapine-treated



Screening effect
IgG 3.20 (1.20-6.65) 6.00-16.0g/L

IgA 0.26 (0.05-0.81) 0.80-4.00g/L

IgM 0.17 (0.05-0.64) 0.50-2.00g/L



Impact of CG screening on clozapine referrals



Flow cytometry



Flow cytometry



Clozapine 
discontinuation



Vaccine Responses



Clozapine and B cells



Clozapine study

IgG, immunoglobulin G
Ponsford M et al. Br J Psychiatry 2018 [ePub] doi: 10.1192/bjp.2018.152
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Some opportunities



Mean percentage change in total IgG

Unpublished data – manuscript in preparation

Route of Administration: sc

Dose 1

Dose 2

Dose 3

Dose 1

Dose 2

Dose 3

Route of Administration: iv

Dose-dependent 
reductions across 
IV and SC cohorts

IgG levels return 
to baseline by 
~Day 60



On another positive note…



PID – Therapy – SAD….. A two way street

• UCB Pharma

• ARGENX

• Momenta



Risk Factors for SAD



Risk Factors for SAD following Rituximab

• Lower baseline immunoglobulins prior to rituximab

• Maintenance or multiple treatments

• Combination therapy

• Prior therapies eg cyclophosphamide, steroids

• Association with use of purine analogues (mycophenolate)

• Infection associated with low IgG longer than 6 months, G-CSF, 
chronic lung or heart disease, extra-articular RA and old age.

• Note assessment of comorbidities

But remember 
Rituximab is 
associated with 
more than bacterial 
infection – eg HBV, 
HCV, CMV, VZV, HSV, 
parvo, PML, fungal 
neutropenia..



Consider additional patient specific risk factors

• Underlying disease – CLL, lymphoma (stage), AAV

• Neutropenia

• Diabetes

• End organ damage – eg bronchiectasis, COPD

• Smoking

• Nutritional state

• Prior and concomitant medication

• Comorbidities – cardiovascular (cases vulnerability)

• Other immune system components – T cell, NK cells, Complement



Treatment



Yes – but let’s not let them get too wet in the first place



Intervention timing “It’s not what you look at that matters, it’s what you 
see.” Henry David Thoreau (1817-1862)



What does the EMA say?

SmPC, Summary of Product Characteristics. EMA 2018. Rev 5. Available from: https://www.ema.europa.eu/documents/scientific-

guideline/guideline-clinical-investigation-human-normal-immunoglobulin-intravenous-administration-ivig-rev-3_en.pdf

• Secondary immunodeficiencies (SID) in patients who 
suffer from severe or recurrent bacterial infections, 
ineffective antibiotic treatment and either proven 
specific antibody failure (PSAF)* or serum IgG level of 
<4 g/L1

*PSAF = failure to mount at least a 2-fold rise in IgG 
antibody titre to pneumococcal polysaccharide and 
polypeptide antigen vaccines

Indication Dose Infusion frequency

Secondary immunodeficiencies 
(as defined in 4.1.)

0.2–0.4 g/kg every 3–4 weeks to obtain IgG trough 
level of at least 6 g/l or within the normal 
range for the population

https://www.ema.europa.eu/documents/scientific-guideline/guideline-clinical-investigation-human-normal-immunoglobulin-intravenous-administration-ivig-rev-3_en.pdf


Vaccination – what and when

• Flu

• Pneumococcal

• Haemophilus

• Hepatitis A and B

• HPV – (skin, colon, prostate)

• Splenic status case



Antibiotics

• Prophylaxis – Azithromycin

• Septrin

• Antivirals

• Antifungals



Antibiotics Patel SY et al Frontiers 2019



IgRT - Way, way way…back
• Cooperative Group CLL (1988) 

• 81 patients with hypogammaglobulinemia or serious infections 

• Multicenter controlled, randomized double-blind, IVIg 400 mg/kg/21 days versus placebo for 12 months 

• Fewer major and moderate bacterial infections overall 

• Longer period to first serious bacterial infection 

• No differences in viral and fungal infections 

• Griffiths et al. (1989) 
• 8 CLL and 4 low grade NHL patients with hypogammaglobulinemia or serious infections 

• Double-blind, randomized crossover IVIg 400 mg/ kg/21 days versus placebo for 12 months then changed to the alternative drug 

• Fewer major and moderate bacterial infections overall 

• Serious bacterial infection showed a growing trend with IgG < 6.4 g/L 

• No differences in trivial infections 

• Sklenar et al. (1993) 
• 31 CLL  and MM (31) patients 

• Multicentre double-blind, randomized parallel-group IVIg at 100, 400, and 800 mg/kg/21 days 

• Optimal dose was 400 mg/kg for prevention of bacterial infections and for increasing pneumococcal antibody levels 

• Jurlander et al. (1994)
• 15 CLL patients with hypogammaglobulinemia and recurrent infections 

• Open label IVIg 1,000 mg/21 days 

• Fewer hospital admissions and febrile episodes 

• No difference in severe infections 

• No difference in antibiotic prescription 

• Boughton et al. (1995)
• 42 CLL patients (42) with hypogammaglobulinemia and infections 

• Randomized parallel-group IVIg 18 g/21 days versus placebo and switched to 24 g versus 18 g if ≥3 infections 

• Fewer serious and moderate bacterial infections 50% who required dose increase subsequently infection free 

• Majority of infections associated with IgG < 3 g/L 



Multiple Myeloma - SCIg

• SAD+ in MM

• Dendritic cell

• Co-stimulation

• T cell

• B cell

• NK cell

• M protein

Vacca A. et al Clinical Immunology 2017



Treatment of SAD

• Clinical assessment of 
infection burden and 
risk

• Immunoglobulins

• Vaccine responses



Can I leave you with a question?

• Do you think there should be a time when Immunologists would help 
choose with Haematologists the optimal treatment plan based in part 
on the risks posed by infection (MDT)?

• If we had a blank sheet of paper how would we define our role.



Conclusions

• Complex often combined immunodeficiencies in a rapidly evolving therapeutic 
environment

• Made more complex and more combined by more potent therapies, given 
sequentially, in combination and for longer

• Better understanding of the impact of new therapies and the defects to expect

• Opportunities exist for earlier intervention and collaboration across specialties

• Spectrum of infections is different to PAD – SID multifactorial

• Role of immunological prior assessment and monitoring

• SAD can be found in the most unusual places

• But some of the challenges in rare disease in PID are not present in SID


