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Outline

▪ Primary versus secondary immunodeficiency (SID)

▪ Causes of SID

▪ Considerations in management of SID



Multi-disciplinary Approach

Barnett. JAMA Network Open 2019; 2(3): e190096. 



PIDD versus SID

PIDD

▪ Less common

▪ Presents in childhood and 

young adulthood

▪ Well defined diagnostic 

approach

▪ Well defined therapeutic 

approach

SID

▪ More common but prevalence 

poorly defined

▪ Generally presents later in life

▪ Poorly defined and 

heterogeneous diagnostic 

approach 

▪ Poorly defined therapeutic 

approach



PIDD versus SID

Case 1

IgM (50-300 mg/dL) 25

IgG (700-1600 mg/dL) 271

IgA (40-350 mg/dL) < 18

Duraisengham. PLoS One 2014; 9(6): e100324.

Case 2

IgM (50-300 mg/dL) 40

IgG (700-1600 mg/dL) 348

IgA (40-350 mg/dL) 72



Diagnosis of PIDD

Clinical picture consistent with PIDD

Hypogammaglobinemia

Failure of antibody responses

Exclude all other causes

Conley. Clin Immunol 1999; 93: 190.



Causes of SID

▪ Renal disease

▪ GI malabsorption

▪ Malignancy

• Multiple myeloma

• Chronic lymphocytic leukemia

▪ Medications

• Systemic steroids

• Anticonvulsants

• Rituximab

• Ibrutinib

Chinen. JACI 2008; 121: S388.



Case

▪ 54 y/o AA gentleman with DM presents to the emergency 
department with fevers, cough, and yellow sputum production. The 
patient had a similar presentation 4 months previously that 
required a 4 day ICU admission and treatment with IV antibiotics.

▪ PMH: DM

▪ PSH: Sinus surgery at age 28

▪ Meds: metformin, gabapentin

▪ SH: No tobacco use

▪ FH: No hx of malignancy

▪ PE: HR = 115, thin, dec breath sounds b/l



Evaluation

▪ CBC wbc = 13.4, hct = 38.1, plts = 221

▪ Chem normal with cr = 1.1

▪ EKG: Normal

▪ CXR: RUL and RLL opacity, ? Bronchiectasis

▪ IgG = 3049 (700-1600 mg/dL), IgM = 12 (40-230 mg/dL) IgA = 9 (70-400 
mg/DL)

▪ SPEP: Reveals monoclonal gammopathy = 3.2 g/dL

▪ UPEP: 5% albumin and monoclonal band = 92% of excreted protein, 
immunofixation reveals free lambda light chains

▪ Bone marrow biopsy: Hypercellular marrow. Plasma cells markedly 
increased in number and present in sheets. Plasma cell constitute > 30% of 
all nucleated cells. Mildly increased reticulin. Giemsa stain normal.



Case

▪ 58 y/o Caucasian woman with CLL diagnosed in 2013 
presents with frequent episodes of sinusitis and 
bronchitis. Also reports profound fatigue. Episodes of 
sinusitis and bronchitis are marked with productive 
cough, documented fevers, swollen lymph nodes, and 
myalgias. Episodes are treated with antibiotics with 
eventual improvement, but then recurrence of 
symptoms. In the last one year, the patient has 
received 6+ courses of antibiotics. Several have been 
extended beyond the typical duration.



Case

▪ PMH: mdd, AR s/p AIT as a child

▪ PSH: None

▪ Meds: Bactrim DS (M, W, F), ibrutinib, allopurinol, 
bupropion, flonase

▪ SH: No tobacco use.

▪ FH: Brother with history of CML

▪ PE: thin, anxious woman 



Evaluation

▪ SPT: negative for common aeroallergens

▪ CT chest: nonspecific nodules < 3 mm, no 
bronchiectasis

▪ IgG = 632 mg/dL, IgM = 55 mg/dL, IgA = 165 mg/dL

▪ Diphtheria IgG = 0.63, s/p vaccination = 0.60

▪ Tetanus IgG = 0.97, s/p vaccination = 3.2

▪ S. pneumo IgG > 1.4 for 6/23 serotypes, s/p 
vaccination > 1.4 for 5/23 serotypes



Risk of Infection

Twomey. Arch Int Med 1973; 132: 562.



Mortality Associated with Infection

Augustson. J of Clin Onc 2005; 23(36): 9119.



Standard of Care

Multiple 
Myeloma

Non-Hodgkin’s 
Lymphoma

#1 Cause of 
Morbidity & 

Mortality
Infection

Pneumonia

Streptococcus 
Pneumoniae

Vaccination

Chronic 
Lymphocytic 

Leukemia



Therapies Aimed at Infections -
Vaccination

Robertson. Br. J. of Cancer 2000; 82: 1261.

Nucci. Clin Infec Dis 2009; 49: 1211.

Mustafa. Hum Vac and Immuno 2018. 



Therapies Aimed at Infections –
Prophylactic Antibiotics
▪ Minimal prospective data 

evaluating efficacy

▪ Commonly used practice 

globally

▪ Guideline-based practice 

for infection prophylaxis in 

CLL

▪ Most commonly used 

choices are macrolides 

and sulfa

Edgar. J of Clin Immunol 2018; 38: 204.



Ig Replacement

Raanani. Cochrane Data Syst Rev 2008. Oct 8(4): CD006501.

Oscier. Brit J of Haem 2012; 159: 541.



Humoral Dysfunction

Hargreaves. J Clin Path 1995; 48:260



Evaluation of Vaccine Responses

Orange. JACI 2012. 130: S1. 



Prospective Case Series - CLL

Inclusion Criteria

▪ Diagnosis of CLL

▪ Medically stable

▪ Able to consent and comply 

with study procedures

▪ Expected life expectancy > 1 

year

Exclusion Criteria

▪ Previously diagnosed 

immunodeficiency

▪ Additional immunosuppressive 

states

▪ Previous or ongoing therapy 

with Ig replacement



Patient Characteristics - CLL



Immune Evaluation - CLL



Case

▪ 62 y/o Caucasian male with PMH of lymphoma 
comes in saying he is “sick all the time for the past 
one year.” Was recently hospitalized for 2 days for 
bronchitis with hypoxia. Treated with antibiotics and 
improved. Also reports frequent sinus infections and 
profound fatigue, which is unusual for him. He also 
reports intermittent diarrhea. Occurs for a week or 
two every month for the past 2 years. 



Case

▪ PMH: large cell lymphoma d/xed in 2014 

▪ PSH: None

▪ Meds: R-CHOP x6 from Nov 2014-March 2016

▪ SH: Remote history of tobacco use.

▪ FH: No immunodeficiency.

▪ PE: Unremarkable



Evaluation

▪ CBC normal

▪ Chemistry panel normal

▪ IgG = 259 (290 in Jan 2014 while on R-CHOP) 

▪ IgM < 8, IgA = 28, IgE < 2

▪ Diphtheria IgG = 0.16, s/p vaccination = 0.25

▪ Tetanus IgG = 0.84, s/p vaccination = 0.80

▪ S. pneumo IgG > 1.4 for 4/23 serotypes, s/p 
vaccination > 1.4 for 5/23 serotypes



Prospective Case Series – NHL 
s/p Rituximab
Inclusion Criteria

▪ B cell non-Hodgkin’s lymphoma

▪ Treatment with rituximab within 

2 years of enrollment

▪ Medically stable

▪ Able to consent and comply 

with study procedures

▪ Expected life expectancy > 1 

year

Exclusion Criteria

▪ Previously diagnosed 

immunodeficiency

▪ Additional immunosuppressive 

states

▪ Previous or ongoing therapy 

with Ig replacement



Patient Characteristics - NHL

Patient Characteristics

Participants (n) 16

Male 8 (50%)

Female 8 (50%)

Age ± SD 67.9 ± 9.9

Time since Diagnosis
39.3 months

(10-194 months)

Cycles of Rituximab 
9.1

(3-30)

Time since Last Cycle
10.9 months

(1-24 months)

Malignancy #

Follicular 
Lymphoma 

7

Diffuse Large B 
Cell Lymphoma

5

Lymphoplasmacytic 
Lymphoma

2

Mantle Cell 
Lymphoma

1

Marginal Cell 
Lymphoma

1

Therapy #

Rituximab + 
Bendamustine

9

R-CHOP* 6

Rituximab 
monotherapy

1

*CHOP: cyclophosphamide,
doxorubicin, vincristine, 
prednisone 



Immune Evaluation - NHL

IgG (mg/dL) IgM (mg/dL) IgA (mg/dL)

Average ± SD 612 ± 212 113 ± 245 174 ± 238

Median 585 36 121

Range 328-1161 12-991 24-1037



Ig Replacement



SC Versus IV Ig Replacement
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Berger. Clin Immunol 2004; 112(1): 107. 

Gardulf. Lancet 1991. 338(8760): 162.

Gardulf. Biodrugs 2007; 21(2): 105.



SC Versus IV Ig Replacement

Berger. JACI IP 2013; 1: 558.



Ig in PIDD Versus SID

Duraisengham. PLoS One 2014; 9(6): e100324.



Summary

▪ SID more common than PIDD

▪ Malignancy and medications are common causes of SID

▪ Management strategies for SID

• Treatment of underlying condition

• Vaccination

• Prophylactic antibiotics

• Ig replacement

▪ Individualize decision regarding IV versus subq Ig 

replacement



Recurrent or Unusual Infections

• IgGTrainees

• IgG, IgM, IgAPrimary Care 
& Specialists

• IgG, IgM, IgA

• Vaccine Responses

• Lymphocyte subsets

• Complement Studies

Clinical 
Immunologists

• SPEPHypergam

• ReferHypogam

• Low suspicion: 
nothing

• High suspicion: refer
Normal



Thank You

shahzad.mustafa@rochesterregional.org

syedshahzad_mustafa@urmc.rochester.edu


