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Outline

 Background of immunodeficiency

 Proposed evaluation of immunodeficiency

 Therapeutic options for immunodeficiency
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Categorization of Immune Components

Complement proteins Neutrophils & phagocytes

T cells Antibodies

Primary Versus Secondary 
Immunodeficiency

PIDD
Less 

common

Childhood 
and young 
adulthood

Well defined 
management

SID
Much more 

common

Later in life

Poorly 
defined 

management
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Causes of SID

 Kidney disease

 GI malabsorption

 Blood cancers
• Multiple myeloma

• Non-Hodgkin’s lymphoma

• Chronic lymphocytic leukemia

 Medications
• Systemic steroids

• Anticonvulsants

• Rituximab

• Ibrutinib

Chinen. JACI 2008; 121: S388.

Risk of Infection

Twomey. Arch Int Med 1973; 132: 562.
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Mortality Associated with Infection

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

Current State
Infection

Pneumonia

Streptococcus pneumoniae

Vaccination

Conley. Clin Immunol 1999; 93: 190.

Infection #1 Cause of Morbidity & Mortality
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Vaccination in CLL/NHL
Vaccines lead to antibody production

B cells make antibodies

CLL and NHL are B cell cancers

B cells are dysfunctional in CLL and NHL

Patients with CLL and NHL have 
suboptimal antibody response

Sinisalo. Brit J of Heme 2001; 114: 107.

Prophylactic Antibiotics

 Minimal studies evaluating 
effectiveness

 Commonly used practice 
globally

 Guideline-based practice 
for infection prophylaxis in 
CLL

 Most commonly used
choices are azithromycin 
and sulfa

Edgar. J of Clin Immunol 2018; 38: 204.
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Ig Replacement (IgR)

Raanani. Cochrane Data Syst Rev 2008. Oct 8(4): CD006501.
Oscier. Brit J of Haem 2012; 159: 541.

Current State

Na. Euro J Heme 2019; 102: 447.
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Proposed Immune Evaluation

Antibody 
Level

• IgG, IgM, IgA

Antibody 
Function

• Vaccine 
Responses

T Cell Counts

• Lymphocyte 
Subsets

Parikh. Cancer 2015; 121(17): 2883.
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Demographics

Mustafa. Clin Lymph Myel Leuk 2020; 20(19): e590.

Immune Evaluation

Mustafa. Clin Lymph Myel Leuk 2020; 20(19): e590.

17

18



2/2/2022

10

Outcomes
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Demographics

Immune Evaluation

    Tetanus IgG, (IU/mL) Diphtheria IgG, (IU/ml) 
Streptococcus Pneumoniae Protective 

Serotypes (≥ 1.3 mcg/ml) 

Patient IgG, (mg/dL) IgM, (mg/dL) IgA, (mg/dL) 
Pre-

vaccine 
Post- 

vaccine 
Responder 

Pre-
vaccine 

Post-vaccine Responder 
Pre-

vaccine 
Post-vaccine Responder 

1 559 48 98 0.72 0.61 No 0.05 0.04 No 10 9 No 

2 443 45 65 1.21 2.98 Yes 0.11 0.34 Yes 7 11 No 

3 419 16 43 0.40 0.41 No 0.02 0.03 No 2 2 No 

4 684 41 167 1.79 2.03 No 0.16 0.14 No 9 7 No 

5 831 44 100 1.54 4.05 Yes 0.58 >3.00 Yes 8 8 No 

6 977 44 175 0.98 1.09 No 0.1 0.12 No 5 7 No 

7 581 12 38 0.50 2.34 Yes 0.16 0.13 No 2 2 No 

8 655 120 149 1.12 0.81 No 0.2 0.19 No 9 17 Yes 

9 823 79 151 1.85 6.21 Yes 0.27 1.03 Yes 3 4 No 

10 808 76 225 1.07 0.94 No 0.51 0.52 No 14 14 No 

11 941 60 200 1.47 1.34 No 0.44 0.92 Yes 19 20 Yes 

12 788 228 254 0.10 1.24 Yes 0.02 0.14 Yes 13 16 Yes 

13 494 30 57 1.88 2.35 No <0.01 0.09 No 10 17 Yes 

14 1039 42 138 1.41 6.12 Yes <0.01 <0.01 No 18 21 Yes 

15 782 32 97 1.35 2.54 No 0.05 0.1 Yes 5 3 No 

Median 
IQR 

782         
(570-827) 

44 
(37-68) 

138 
(81-171) 

1.21 
(0.85-1.50) 

2.03 
(1.01-2.76) 

6/15 
(40%) 

0.16 
(0.05-0.27) 

0.14 
(0.1-0.34) 

6/15 
(40%) 

9 
(5-12) 

9 
(6-17) 

5/15 
(33%) 
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Serum IgG

SCIg Replacement

Patient Weight (kg) 
Weekly 

Dose (g) 
Weekly Dose 
(g/kg/week) 

# of sites 
(average) 

Infusion time (min) 
(average) Pre-medication regimen Adverse events 

1 91 12 0.133 2.5 55 None None 

2 78 10 0.129 2.5 64 None None 

3 88 12 0.137 3 56 None None 

4 103 12 0.117 2.5 57 None None 

5 84 11 0.131 2.5 63 None None 

6 137 18 0.132 3 64 None None 

7 85 11 0.130 2.5 64 None None 

8 104 13 0.126 2.5 56 Diphenhydramine, acetaminophen Fatigue 

9 88 11 0.125 2 62 None None 

10 86 11 0.127 2 59 None None 

Median 
IQR 

88 
(85-100) 

11.5 
(11-12) 

0.12 
(0.12-0.13) 2.5 

61 
(56-64)   
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Ig Replacement 

 Decreases rate of infections

 Decreased antibiotic dependence

 Decreased hospitalizations

 Does NOT prevent additional cancer

 Routes of administration
• IM versus IV versus SQ

Busse PJ. JACI 2002; 109: 1001.

Subcutaneous Ig Replacement

Adopted from CSL Behring Hizentra Product Monograph.
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IV Versus SQ Ig Replacement

0
5

10
15
20
25
30
35
40
45
50

Percentage of Patients With Systemic Adverse
Reaction(s)

IMIg (1893 injections)

IVIg (387 infusions)

SCIg (3232 infusions)

Berger. Clin Immunol 2004; 112(1): 107.       
Gardulf. Lancet 1991; 338(8760): 162.

Patient Preference

Gardulf. Biodrugs 2007; 21(2): 105. 
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IV Versus SQ Pros and Cons

Disadvantages of Intravenous

Need for IV access

Increased risk of adverse reactions

Large variations in IgG levels

Increased use of medical resources

Advantages of Intravenous

Ability to administer large doses

Infrequent dosing *

Advantages of Subcutaneous

No need for IV access

Decreased risk of adverse reactions

Consistent levels of IgG

Increased patient autonomy

Disadvantages of Subcutaneous

Historically more frequent dosing *

May apply to small amount of patients
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COVID-19 Vaccine in Blood Cancers

Tzarfati. Amer J of Heme 2021; 96(10): 1195. Agha. OFID 2021; 8(7): 1.

COVID-19 Pfizer Vaccine in CLL

Herishanu. Blood 2021; 137(23): 3165. 
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COVID-19 Vaccine s/p Rituximab

 Roughly 1/3 of rheumatology patient demonstrated detectable 
antibodies

Magliulo. Clin Immunol 2022; 234: 108897. 

COVID-19 mRNA Vaccine 3rd Dose

CDC ACIP Meeting July 22, 2021.
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COVID-19 mRNA Vaccine 3rd Dose in CLL

 41/172 (23.8%) of patients with no detectable antibodies s/p 2nd doses 
demonstrated antibodies s/p 3rd dose

Herishanu. Blood 2021; online ahead of print, Marlet. Vaccines 2021; 9(10): 1055.

COVID Prophylaxis – Ig Replacement
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COVID-19  Prophylaxis – Evusheld 
(tixagevimab + cilgavimab)

www.evusheld.com

Evusheld – Efficacy

Evusheld EUA Healthcare Provider Fact Sheet
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Evusheld – Adverse Events

Evusheld EUA Healthcare Provider Fact Sheet

Evusheld – Moderate to Severe Immune 
Compromise 
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COVID Treatment – Monoclonal Antibodies

 Sotrovimab (GSK), Casirivimab w/ imdevimab (Regeneron), 
Bamlanivimab + etesevimab (Eli Lilly)

COVID Treatment Outcomes

Quicker decrease 
in viral load 

Quicker 
resolution of 

symptoms

Decreased rate of 
hospitalization

No increased risk of 
side effects as 

compared to placebo
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Eligible Patients for MABs
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Remdesivir for Outpatient COVID

Gottlieb. NEJM 2021; Online ahead of print. 

COVID-19 Treatment – Oral Antivirals

 Paxlovid (nirmetrelvir + 
ritonavir)
• Consider drug-drug 

interactions

 Molnupiravir
• Contraindicated in 

pregnancy or in individuals 
who may become pregnant
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Multi-disciplinary Approach

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

 Individuals with blood cancers have immune dysfunction and should be routinely 
evaluated

 Infections are the #1 cause of complications in patients with blood cancers

 Vaccines are recommended but response is often  suboptimal

 Additional strategies to decrease infectious complications should be considered 
on a case by case basis

 COVID pandemic poses increased risk to individuals with CLL
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Thank You

shahzad.mustafa@rochesterregional.org

585-922-8350

. QUESTIONS & ANSWERS
With Dr. Mustafa
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HOW TO CONTACT US:

To contact an Information Specialist about disease, treatment 
and support information, resources and clinical trials:

Call: (800) 955-4572
Monday to Friday, 9 a.m. to 9 p.m. ET

Chat live online: www.LLS.org/InformationSpecialists
Monday to Friday, 10 a.m. to 7 p.m. ET.

CLINICAL TRIAL SUPPORT CENTER
Work one-on-one with an LLS Clinical Trial 
Nurse Navigator who will help you find 
clinical trials and personally assist you 
throughout the entire clinical-trial process.

www.LLS.org/Navigation

LLS EDUCATION & SUPPORT RESOURCES

BOOKLETS
Find Fact Sheets on Sexuality, along with other 
important subjects for Patients and Caregivers.

www.LLS.org/Booklets.

We have one goal: A world without blood cancers

THANK YOU
Please fill out Program Evaluation at 

www.LLS.org/ImmunologyEval
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