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Activity Description In this activity, Dr. Hey Jin Chong reviewed two primary immunodeficiency clinical cases–
exploring strategies to support earlier diagnosis and optimize treatment selection for patients with PIs. To support 
interactivity and problem-solving, learners modeled clinical decisions for hypothetical patient case studies followed 
by didactic reinforcement by Dr. Chong on evidence-based approaches to varied disease presentations, common 
complications, improved drug delivery methodologies, and shared decision making.

Availability September 25, 2019 – September 25, 2020
Credit 0.5 AMA PRA Category 1 Credit™

Sponsored by the Academy for Continued Healthcare Learning (ACHL)
Supported by an educational grant from Grifols. 

Intended Audience immunologists, allergists, primary care providers, and other clinicians involved in the 
diagnosis and management of patients with primary immunodeficiencies.

Activity Availability:
• ACHLcme.org (expired): https://www.achlcme.org/PI-Cases-2019
• freeCME (expired): https://learning.freecme.com/a/33044PDJQRC
• Direct activity access: www.ACHLcme.org/digital/pi190/index.html

Overview

https://www.achlcme.org/PI-Cases-2019
https://learning.freecme.com/a/33044PDJQRC
http://www.achlcme.org/digital/pi190/index.html


Final Participation
564 Participants (500 guaranteed); 359 Completers

Practicing Type
34% Physicians, 29% NP/PAs; 15% Nurses

Objectivity & Balance
Objectivity and balance rated as good/excellent by 95% of learners

Learning Objectives

97% of learners strongly agree or agree that all learning objectives were met, with an average rating of 4.26/5.0.

Faculty

Dr. Chong was highly rated by 96% of participants with an average rating of 3.58/4.0.

Executive Summary



Executive Summary
An effect size of .27 indicates that learners are now ~19.32% more knowledgeable of the content assessed than prior to 
participating in this education.

83% of learners intend to change their practice with 46% intending to refer patients with suspected PIs earlier in the 
process.

Changes will impact 510 to more than 1,241 patients with primary immunodeficiencies each week. 

There was an 82% increase in learners who self-identified as “very confident” tailoring immunoglobulin therapy for  
patients with PIs post-activity. 

Learners demonstrated improved competence in therapy management; yet data from the activity suggest a need for 
additional education on IVIG and SCIG formulations and optimization of therapy. 

Of those who completed the follow-up survey, 79% have indicated they’ve made one or more changes to their practice.



Outcomes Reporting Methodology
• Inter-activity polling questions (aka behavior assessments) offer important 

insight into clinical decision-making and served to queue learners on 
forthcoming education. 

• First-attempt posttest scores are reported throughout:
• Initial answer choices for the posttest provide insight into the learners’ 

ability to immediately recall and apply the education.
• Pre- and posttest responses have been paired/matched. Non-completer data 

has been omitted from the analysis to ensure comparison groups are 
equivalent. 
• Paired/matched data is not available for inter-activity polling

• Participant: term used to describe an HCP who reviewed CME front matter 
and took action to begin the education.



Participation Breakdown
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Faculty Evaluation

Dr. Chong was highly rated by 96% of participants with an average rating of 3.58.

N=359

Please rate Dr. Hey Jin Chong on the criteria listed: Analysis of Respondents
Rating scale: 

4=Strongly Agree; 1=Strongly Disagree

Ability to effectively convey the subject matter 3.57

Ability to present scientifically rigorous information 3.58

Hey Jin Chong, MD, PhD
Chief, Division of Pediatric Allergy and Immunology
UPMC Children's Hospital of Pittsburgh
Program Director, IDDAT
Assistant Professor of Pediatrics
Division of Allergy and Immunology
University of Pittsburgh School of Medicine



Learning Objectives

97% of learners strongly agree or agree that all learning objectives were met, with an average rating of 4.26.

Please rate the following objectives to indicate if you are better able to: Analysis of Respondents
Rating scale: 

5=Strongly Agree; 
1=Strongly Disagree

Describe clinical strategies for optimizing interdisciplinary care models in PI therapy 
management 4.27

Evaluate clinical protocols for screening patients for PI, identifying PI causes, and 
targeting IgG therapy across patient populations 4.28

Compare and contrast novel immunoglobulin formulations/delivery systems, their 
risk/benefit profiles, and which patient populations novel formulations may benefit 4.27

Examine emerging research data on PI genotypes and phenotypes/other emerging 
diagnostic strategies, and how the data intersects with novel therapies, existing therapies, 
and targeted treatment strategies

4.20

Discuss optimal clinical communication strategies and related shared decision-making 
tactics for providing optimal management of PI patients 4.26

N=359



Objectivity & Balance

Activity was perceived as objective, balanced and non-biased.
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Confidence Assessment 

There was an 82% increase in learners who self-identified as “very confident” tailoring immunoglobulin therapy for  
patients with PIs post-activity. 

How confident are you [now] in tailoring immunoglobulin therapy for your patients with PIs?



Cohen’s d Effect Size

An effect size of .27 indicates that learners are now ~19.32% more knowledgeable of the content assessed than 
prior to participating in this education.

Pretest Posttest

43%Mean 

0.31Standard 
Deviation

398Sample Size

52%Mean 

0.35Standard 
Deviation

398Sample Size

Cohen’s d Effect Size = .27

This Effect Size calculation includes all completers and encompasses all four pre/post-test questions. First-attempt 
posttest and paired data was used to calculate post-test mean and standard deviation.

Cohen (1988): .2 = small, .5 = medium, .8 = large
Wolf (1986): .25 = educationally significant, .50 = clinically significant

Because sample size varied for polling questions, these 
measures were excluded from the effect size calculation



Pretest vs. Posttest Summary

Participants demonstrated improved knowledge 
and competence on four of four pre/posttest 

questions.
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Case Challenge #1
Pre/Post Assessments
• A 39-year-old woman has endured numerous 

hospitalizations/homebound illnesses over the past 3 
years for recurrent gastrointestinal and sinopulmonary 
infection

• The patient’s primary-care physician recommended 
vaccination against multiple pneumonia bacterial strains

• The patient’s post-vaccine titers remain poor
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Clinical Competence: Warning Signs

As outlined by the Jeffrey Modell Foundation, the need for intravenous 
antibiotics to clear infections is one of the ten warning signs for a PI, 

warranting additional investigation. Learners in this activity 
demonstrated increased recognition of this warning sign; however, the 
results suggest a need for continued education on potential signs of a 

PI in this diverse group of learners. 

1. AJ, a 39-year-old woman, is being evaluated by her primary care provider for 
numerous hospitalizations/homebound illnesses over the past 3 years for 
recurrent gastrointestinal and sinopulmonary infections. In addition to her 
recurrent sinus infections, which of the following warning signs would suggest 
a PI?

A. Three ear infections as a child
B. Recent MRSA skin infection
C. Frequent hives or angiodema
D. Need for intravenous antibiotics to clear infections
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Knowledge Acquisition: Bioavailability 

At baseline, more than one-half of learners recognized the differences 
in pharmacokinetics of IVIG and SCIG. However, there was minimal 

improvement postactivity, suggesting a need for education on the 
differences between IVIG and SCIG and selection of dosing based on a 

patient’s clinical status. 

3. When transitioning patients from IVIG to SCIG, a higher dose is used:

A. Because of differences in manufacturing
B. To account for patient challenges with self-injection
C. Due to differences in bioavailability
D. To reduce the infusion rate



Case Challenge #2
Pre/Post Assessments
• A 27-year-old man with confirmed CVID 
• Facing challenges with his current IVIG therapy due to 

lifestyle and employment issues
• Wishes to explore other treatment options, especially 

options that can be self-administered.
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Knowledge Acquisition: Adverse Events

There was a 15% increase in knowledge of adverse events postactivity, 
but overall knowledge was suboptimal. Although there have not been 
any head-to-head clinical trials, it is known that subcutaneous delivery 
of immunoglobulins is associated with less systemic adverse events 
than IVIG. Education should continue to focus on the differences to 

guide clinicians in the selection of individualized approaches. 

4. Which of the following statements regarding adverse events with IVIG and 
SCIG is accurate?

A. Rates of systemic adverse events are comparable between 
IVIG and SCIG

B. Injection site reactions are more common with SCIG
C. Rates of minor adverse events such as headaches and 

myalgias are higher with SCIG
D. Head-to-head clinical trials provide comparative data on 

adverse events with IVIG and SCIG
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Clinical Competence: Tx Counseling

Learners demonstrated improved competence in therapy management 
for this theoretical patient, yet these data also suggest a need for 

additional education on IVIG and SCIG formulations and optimization of 
therapy. In particular, 28% of learners selected use of an indwelling 

venous catheter which carries a risk for infections and other 
complications. 

5. RB, a frail 54-year old woman, switched from IVIG to SCIG for 
hypergammaglobulinemia due to venous access issues, failure to maintain IgG 
trough levels, and continued serious infections. At her most recent visit, she reports 
that she is having problems with injection site reactions and wants to go back to 
IVIG. Which approach would you recommend for this patient?

A. Refer her for placement of an in-dwelling catheter
B. Switch back to IVIG and use a different preparation
C. Work with her to continue SCIG, including assessment 

of injection sites and total volume infused
D. Allow her to take a break from SCIG



Case Challenge #1
Behavior Assessments
• A 39-year-old woman has endured numerous 

hospitalizations/homebound illnesses over the past 3 
years for recurrent gastrointestinal and sinopulmonary 
infection

• The patient’s primary-care physician recommended 
vaccination against multiple pneumonia bacterial strains

• The patient’s post-vaccine titers remain poor
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Clinical Behavior: Additional Testing

Learners demonstrated competency in the selection of appropriate 
tests for making a differential diagnosis of PI in this theoretical patient. 

For example, more than one-half identified a CBC and quantitative 
immunoglobulins as important tests. Half of learners also selected 

vaccine titers and functional assays as important components while 
<25% of learners selected more sophisticated testing that might be 

warranted depending on the results of  initial tests (ie, PCR).

What additional testing would you order for a differential diagnosis of a PI in this 
patient? (Select all that apply)

A. CBC
B. Flow cytometry
C. Whole exome sequencing
D. Quantitative immunoglobulins
E. SNP arrays
F. Vaccine titers
G. Immune functional assays
H. Polymerase chain reaction



Clinical Checkpoint: Patient Counseling

One-third of learners accurately identified the limitations of whole 
exome sequencing in the assessment of PIs when this question was 
posed intra-activity. Modest improvement in knowledge was observed 

post-activity, likely due to Dr. Chong’s discussion about how 
sequencing may not identify genetic abnormalities. With a knowledge 

gap of 60% remaining, this group of diverse learner types should 
receive reinforcing education on the merits and drawbacks of advanced 

testing in the differential diagnosis of PIs.

Based on this patient’s history and immunologic testing, you have a high level of 
suspicion for a PID and order whole exome sequencing. How would you counsel 
the patient undergoing evaluation for a suspected PI on the use of whole exome 
sequencing?

A. It will provide information on genetic abnormalities to confirm 
a diagnosis

B. There is a potential that it will be non-diagnostic
C. It can provide information on the level of severity
D. It identifies a select number of genetic abnormalities
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Case Challenge #2
Behavior Assessments
• A 27-year-old man with confirmed CVID 
• Facing challenges with his current IVIG therapy due to 

lifestyle and employment issues
• Wishes to explore other treatment options, especially 

options that can be self-administered.
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Clinical Behavior: Side Effects

Practices related to management of side effects with IVIG varied 
widely. For example, 27% recognized the advantages of switching to 
SCIG compared with continued use of IVIG. Again, these responses 
suggest that learners require additional education on available IVIG 

and SCIG formulations and potential differences.

If this patient initiating IVIG experiences minor side effects after an infusion, what 
approach do you take?

A. Decrease the infusion rate
B. Switch to another IVIG product
C. Switch the patient to SCIG
D. Pretreat prior to infusion
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Clinical Behavior: Shortage Strategies 

Learners indicated a preference for switching in the event of IVIG 
product shortages with fewer learners selecting options that might 

delay therapy (ie, extended time between doses). It may be beneficial 
to continue to address strategies that providers can implement as this 

severe shortage continues.

If you have experienced a shortage of IVIG products, what strategies have you 
implemented? (Select all that apply)

A. Changed the dosing regimen 
B. Switched to another product
C. Extended the time between administration
D. Rely on pharmacy to address shortage
E. I have not experienced a shortage 



Practice Change

83% of learners intend to change their practice with 46% intending to refer patients with suspected PIs earlier in 
the process. Of those who completed the follow-up survey, 79% self-reported extensive changes such as earlier 

referral (79%) and selecting a different IVIG or SCIG formulation (69%).
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Multiple responses allowed



Patient Care Impact

59%33%

4% 2% 2%
Number of patients with a PI seen per week:

0

1-5

6-10

11-15

>15

Changes will impact 510 to more than 1,241 patients with primary immunodeficiencies each week. This assumes 
data in the chart above is representative of all participating healthcare professionals (564), who indicated they 

would change their practice as a result of their participation in this activity (83%).

N=359



Barriers to Planned Change
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Participants indicated insurance/reimbursement issues (29%) as the most common barrier to implementing 
changes in their practice, followed by cost (26%). Of those who identified barriers, 81% will attempt to address the 

perceived barrier(s) in order to affect change.

Multiple responses allowed 



Topics of Interest
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Switching patients from IVIG to SCIG

Case-based education on PIs

New and emerging immunoglobulin therapies

Diagnosis of PIs

Diagnosis of PIs, new and emerging immunoglobulin therapies and case-based education on PIs were rated with 
highest interest for future education. 

N=359; multiple responses allowed



Self-reported Practice Changes 
Please list up to 2 things you will do differently as a result of participating in this activity:
• Increase dose of SCIG due to bioavailability. Work with patients to 

solve their issue if it is correctable 
• I am more confident in my knowledge of PID. 
• Diagnosis of PI and use of SC Ig 
• Consider SCIG in some patients. Look at lymphocyte subtypes in 

selected cases. 
• Do a better work up; Use SCIG more 
• Be aware of Rx modalities, consider referral for evaluation 
• Consider PI in my patients. Refer if symptoms c/w. 
• Talk to pharmacy re shortages. Try to get more patients on SCIG 
• I will be more attuned to the diagnosis of PI and I will be able to 

manage those cases better. 
• Refer for PI diagnosis offer help with SCIG administration 
• Will be attentive to patients demonstrating signs and symptoms of IG 

deficiency. 
• Be more aware of PI's and test more appropriately 
• Better Dx and coding Research vaccines more 
• Screening for PI in selected patients. 
• Referral to Immuno-Allergy collaborative team.
• Ensure I have ordered and then interpret the lab studies correctly. 

Review options for management 
• Premedication prior to IVIG 
• Decrease ports. involve nursing with sq tx
• Discuss scig advantages and disadvantages Diagnosis of PI 
• Would use scig since I have not used this. improve my insurance 

evaluations. 

• Request hospital to set up infusion service and get involved in 
providing service personally 

• Have nurses more involved with ID patients since other physicians in 
practice do not want to be involved since "there is no money in these 
patients and is time consuming". I would hope that AAAAI and ACAAI 
would address this issue since it is real. 

• Refer patients earlier for evaluation and treatment. Utilize consistent 
personnel to assist in management of such patients 

• Be more aware of the potential diagnosis of PID 
• Review each patient's medical history thoroughly and see other options 

Be in contact with Insurance Rep right from the start to make sure 
everything you do is covered so no surprises later 

• Protocol improvements, PT ED 
• Assess for immune deficiency earlier on in the lifespan and consider 

IVIG vs SCIG for patients 
• I will consider ordering immunoglobulin and vaccine titers in cases with 

a high index of suspicion. I will consider recommending SCIG when 
appropriate. 

• I have a lot of experience with PI. I see 15 PI patients a day. Diagnose 
3-5 new PI patients a week. This month 12 new PI in the first 2 weeks. 

• Would use scig since I have not used this. improve my insurance 
evaluations. 

• Attempt more pt on SCIG versus IVIG pt counseling 
• Do preferred testing for diagnosis. Refer quickly 
• Feel more comfortable doing initial evaluation 



Contact Information
Brittany Puster 
VP, Education Development
Academy for Continued Healthcare Learning (ACHL)

E: bpuster@achlcme.org
P: 773-714-0705 ext. 134
C: 303-829-2562

mailto:bpuster@achlcme.org
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