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Incidence and prevalence of 
antibody deficiency

 Estimated for all immune 
deficiencies:

Prevalence – 1/1,000-2,000 based 
on registries/surveys

 For antibody deficiency (roughly half 
of all primary immunodeficiencies):

Prevalence – 1/2,000-4,000



Symptoms of antibody deficiency

 Recurrent otitis media, sinusitis, pneumonia

 Also cellulitis, osteomyelitis, meningitis, etc.

 Frequent viral infections

 Enteric infections (especially enteroviruses)

 Onset of infections may be delayed 

 Protection by maternal Ab 

 Syndrome of late onset

 Allergy (some)

 Autoimmune disease (some)

 Malignancy (some)



Antibody deficiency: 
Infectious organisms

 Bacteria: pneumococcus, H. 
influenzae type B (HIB),Moraxella, 
meningococcus, Staphylococcus 
aureus, Pseudomonas, Campylobacter

 Mycoplasma, ureaplasma

 Viruses: Rhinovirus, Influenza, RSV, 
SARS-CoV-2, enteroviruses, 
rotavirus, Norovirus

 Protozoa: giardia, cryptosporidium



Antibody Deficiencies

 Agammaglobulinemias, XL, AR

 Class-switch defects (“hyper-IgM” 
syndromes)

 Common variable immunodeficieny

 IgA deficiency

 IgG subclass deficiency

 Specific antibody deficiency

 Transient hypogammaglobulinemia of infancy



Sp. Ab Def. 

33%

IgGs Def. 32%

IgA Def. 8%

CVID 12%

HIGM2 1%

TACI 2%

THI 7%

XLA 4%

ICOS 1%

Adapted from Javier et al., Ann Allergy Asthma Immunol 2000;84:25

Antibody deficiencies



Immunoglobulins
 A class of antibody (Ab)  or 

immunoglobulin (Ig), produced by B cells 
(plasma cells)

 Five main types of Ig: 
 IgG, IgA, IgM, IgD, IgE

 IgG has the highest concentration in 
the blood

 Four kinds (subclasses) of IgG:
 IgG1, IgG2, IgG3, IgG4

 Two subclasses of IgA
 IgA1, IgA2



Antibody

Immunoglobulin that is 
SPECIFIC for an ANTIGEN

Part of a germ or 
microbe/pathogen

For example, COVID spike 
protein, etc.



Immunological evaluation:
humoral immunity

Immunoglobulin levels, IgG, IgA, IgM, 
IgE, IgG subclasses (IgG1, 2, 3, 4)

Specific antibody titers (tetanus, 
diphtheria, HIB, pneumococcus, 
meningococcus, isohemagglutinins, 
other)

Response to immunization (tetanus 
and diphtheria toxoids, Hemophilus 
influenzae B, Pneumovax, Prevnar, 
Menactra)



Pneumococcal responses
(provisional criteria)

 Protective level – 0.35-1.3 mcg/mL

 Depends on type of vaccine

 Adequate response (single serotype) - >4 fold 
rise in titer
 Rise in titer is less if pre-immunization level is high

 Adequate response (multiple serotypes)

 < 2 years – unreliable

 2-5 years - ≥ 50% of serotypes

 > 5 years - ≥ 70% of serotypes

 May depend on method of measurement



Specific antibody deficiency 
(with normal immunoglobulins)

 Recurrent sinopulmonary infections

 Normal IgG, IgA, IgM, IgG subclasses

 Impaired vaccine response (polysaccharide)

 Impaired antibody response to natural 
infection with encapsulated bacteria

 Normal B cell number

 Normal T cell number and function

 Impaired memory B cell development?



Therapy for antibody 
deficiency

Avoidance

Antibiotictherapy/prophylaxis

Gamma globulin (immunoglobulin)



Goal of Treatment

Prevent infection

Reduce frequency of infections

Reduce severity of infections

Allow normal lifestyle



Treatment Options

Recurrent Infections:
Improve vaccine responses: protein 

conjugated vaccines

Provides memory and efficiency of 
immune response to proteins 

Limited to the vaccine being 
administered 

Does not cover the large variety of 
possible pathogens



Treatment Options

Recurrent Infections:
Preventative antibiotics

Lower but daily doses 

Potential for growth of antibiotic-
resistant bacteria (can rotate antibiotics)

Does not cover viral infections

Allergic reactions to antibiotic

Other side effects of antibiotic



Treatment Options

Antibody replacement IVIG (every 
3-4 weeks) or Subcutaneous IG 
(weekly)

Protection against common pathogens 
(bacterial and viral)

Side effects of Ig replacement

Higher cost



Approach to Treatment

Ig replacement vs. antibiotic 
prophylaxis:
Severity of infections (such as 

hospitalization or ICU for pneumonia, 
sepsis, meningitis)

Complications of infections (hearing loss, 
speech development in young children)

Quality of life and school/work 
attendance

Failure of antibiotics to prevent 
infections



Safety of Ig products

 Plasma donation from healthy donors with 
2 forms of identification and local address

 60-day hold on all plasma donations until 
subsequent donation

 Most donors are repeat donors
 Ig products in US from US-derived plasma
 Antibody and PCR detection of viruses
 HIV was never transmitted
 Hepatitis C was transmitted in 1994
 Tests are now available for prions



Side effects of IVIG therapy

• Transfusion-like reactions: fever, chills
• Allergic reactions especially in totally IgA 

deficient patients (IgA in IVIG is recognized 
as a foreign protein, this is not common)

• Aseptic meningitis (Ibuprofen, slow rate of 
infusion)

• Renal dysfunction, thrombosis reported but 
rare

• Transient neutropenia
• Transmission of blood-born viruses (none 

since Hepatitis C transmission in 1994)



Side effects of SubQ Ig therapy

• Limited to local side effects such as 
pain, redness and swelling at site of 
infusion

• Much fewer side effects as seen 
with IVIG



IVIG SubQ IG

Comparison of IgG levels



Benefits of Ig Replacement

Increased life expectancy

Reduced frequency of bacterial 
infections

Greater morbidity with delay in 
diagnosis and start of therapy

Higher dose associated with decreased 
rate of infections



Conclusion

 Specific antibody deficiency leads to a 
susceptibilty to recurrent infections

 Treatment of antibody deficiency is 
conceptually unchanged since the first 
described by Bruton in 1952 (Antibody 
Replacement)

 Improvement in Ig products: increased 
effectiveness with decreased side effects

 Early diagnosis and early start of treatment 
improves outcome and quality of life
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