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Slide 1 – Title Slide 

Marc Riedl, MD: Welcome to the webcourse, “Optimizing Care for Hereditary 

Angioedema: Strategies for Personalizing Treatment Selection and Effective Patient 

Communication.” This educational activity is jointly sponsored by the Potomac Center 

for Medical Education and Rockpointe, and supported by educational grants from CSL 

Behring and Pharming Healthcare.  

Slide 2 – Faculty 

I’m Marc Riedl, professor of medicine and clinical director at the US HAEA Angioedema 

Center in the division of rheumatology, allergy, and immunology at the University of 

California San Diego in San Diego, California.  

I’m joined by Dr. Daniel Soteres, associate clinical professor at the University of 

Colorado Health Sciences Center and physician owner of Asthma & Allergy Associates 

in Colorado Springs, Colorado.  

Slide 3 – Disclosures 

Slide 4 – Learning Objectives 

At the conclusion of this activity, participants should be able to demonstrate the ability to 

integrate current guidelines for the diagnosis of patients with HAE into routine practice, 

assess current safety and efficacy data for approved therapies for HAE, and evaluate 



 
 

 
the use of patient-reported instruments, such as the HAE activity score and HAE quality 

of life in monitoring treatment responses and quality of life for HAE patients.  

Slide 5 - Epidemiology of Hereditary Angioedema (HAE) 

I’ll begin the program today with a brief overview of hereditary angioedema. This is a 

rare autosomal dominant disease that’s believed to affect approximately one in 50,000 

patients. That accounts for about 8,000 people affected by HAE in the United States.  

The phenotype or disease course of HAE is highly variable and this true between 

individuals affected by HAE, but also true for a single patient over the course of their 

lifetime as they may see varying frequency and severity of the angioedema attacks due 

to HAE. Given this high variability, it’s difficult to estimate the impact of HAE on any 

individual patient, but studies have shown that generally speaking, untreated patients on 

average have an attack about every one to two weeks. Additionally, studies have not 

been able to establish any simple relationship between disease severity and C1 inhibitor 

levels, or even specific mutations that are causative of HAE so predicting the clinical 

course for any given patient is quite difficult. 

Dan, do you want to get us started with some additional information about the causes of 

HAE and also some details on clinical presentation of the condition?  

Slide 6 - HAE: Deficiency or Dysfunction of Protease C1-INH 

Daniel Soteres, MD: Thanks for that introduction, Marc. HAE, hereditary 

angioedema, is due to a deficiency or dysfunction of the protease C1 inhibitor.  



 
 

 
On the right-hand side, we can see the classic biochemical cascade we review when 

talking about hereditary angioedema. A chemical pathway, factor XII cleaved to factor 

XIIa, prekallikrein to kallikrein, high-molecular-weight kininogen and its interaction with 

kallikrein leading to cleavage and release of bradykinin, the vasoactive peptide, will lead 

to angioedema, swelling and pain for people with hereditary angioedema.  

HAE is caused by mutations in the SERPING1 gene encoding for C1 inhibitor. Type 1 

HAE, 85% of cases, patients have a low amount of C1 inhibitor protein. Type 2 HAE 

patients, that’s about 15% of cases, have dysfunctional C1 inhibitor protein although the 

absolute levels of the protein are normal. There is a third form of hereditary angioedema 

with normal C1 inhibitor. This is very rare.  

Slide 7 - Diagnostic Delays Lead to Delays in Referral 

Diagnostic delays are very common for patients with hereditary angioedema. This can 

lead to unnecessary suffering, medical procedures, incorrect medications, and delays in 

referral.  

Slide 8 – Case Study – Clinical Presentation 

We’re going to start with a case study about Elizabeth. She’s a 32-year-old female with 

a history of swelling episodes that started at about 12 years old. The typical symptoms 

for her, there were no hives, but she experiences a red rash with many of the episodes. 

She has about two attacks per month. Her abdomen swells over one or two days, and 

this can last up to five days. She also has had episodes of random swelling of the hands 

and feet with minimal trauma. She had one episode of lip swelling after a dental 

procedure.  



 
 

 
Slide 9 - Case Study – Clinical Presentation 

She’s had several ER visits over the past year. She’s had CAT scans of the abdomen. 

She’s been treated unsuccessfully with antihistamines, steroids and on one occasion, 

she was given epinephrine. Her attacks interfere with her work, family, and recreation. 

She is currently taking cetirizine twice a day, diphenhydramine as needed, and she has 

an epi auto-injector as well.  

Slide 10 - Clinical Presentation of HAE 

Attacks are often preceded by an erythematous rash, a tingling sensation, anxiety, 

mood changes and exhaustion. These patients experience angioedema swelling 

episodes without urticaria, without hives. There can be skin swelling, recurrent 

abdominal pain, and laryngeal attacks as well. These are rare, but they do occur at 

about 50% of patients at some time in their lives. While symptoms worsen over 24 

hours, they can last up to five days.  

Slide 11 - Making the Diagnosis 

The symptoms overlap with many other diseases. The average time between initial 

symptoms and diagnosis is about 10 years.  

When I’m thinking about a patient, who presents with angioedema and swelling 

episodes, I usually think in two categories, bradykinin-mediated swelling versus 

histamine-mediated swelling. Bradykinin-mediated swelling is what we think about with 

hereditary angioedema, acquired angioedema, ACE inhibitor-induced angioedema. Our 

histamine-mediated patients, we’re thinking about chronic idiopathic urticaria and 

remember, a fair number of those patients can have episodes of lip swelling and 



 
 

 
angioedema. Also, we think about drug or food allergies. Other causes of swelling: 

autoimmune diseases, thyroid disease, superior vena cava syndrome, and intra-

abdominal disorders or even infection. Making the correct diagnosis is crucial. 

Bradykinin-mediated angioedema does not respond to antihistamines, corticosteroids or 

epinephrine.                 

Slide 12 - Algorithm for Diagnosis of HAE  

Here is an algorithm we used for evaluating patients with angioedema. We’re going to 

consider hereditary angioedema on those patients who have recurrent swelling 

episodes without urticaria, especially episodes of abdominal pain and vomiting, 

laryngeal edema, and paying close attention about the family history of angioedema as 

well. We would measure the serum complement factor 4, C1 inhibitor antigenic protein, 

and C1 inhibitor functional levels. 

As we move through this algorithm, we see on the left-hand side the C4 and C1 inhibitor 

protein. If these levels are both decreased, we’re going to perform the labs again to 

confirm with a second measurement. This is a serious disease with serious implications 

for their family and for their healthcare decision-making. We’ll follow up with secondary 

lab tests. If there’s a family history, then we’re considering HAE C1 inhibitor type 1. If 

there’s no family history of angioedema, it might be wise to order the C1q level. If an 

older patient presents with a low C1q and a low C4 and C1 inhibitor protein levels, then 

we would be considering acquired angioedema.  



 
 

 
The C4 quantity could be low in some patients and the C1 inhibitor protein level could 

be normal. We could repeat the labs. If we find that the C1 inhibitor function has 

decreased, then we’re considering patients with HAE C1 inhibitor type 2.      

In the third column, C4 and C1 inhibitor protein levels are normal. The functional level 

and the C4 and C1 inhibitor levels are all normal even during an attack. In this case, 

we’re going to consider other types of angioedema, angioedema from medications and 

perhaps type 3 hereditary angioedema as well. 

Slide 13 - Case Study – Clinical Presentation 

Back to our case study. Elizabeth had some lab studies done by a popular commercial 

lab. Her complement C4 level is 16, the C1 esterase inhibitor level is 20, the C1 inhibitor 

functional or the ELISA assay showed 60%, which would be equivocal with most labs. 

The C1 inhibitor functional level like chromogenic analysis shows 35% of normal and 

this is low. Remember that the normal ranges for HAE studies in labs can differ by 

laboratory, and we need to be aware of what their normal levels are. Most labs use the 

ELISA for C1 inhibitor functional testing. 

Slide 14 – Case Study – Testing 

How accurate are the diagnostic assays and what other testing can we offer her? Marc, 

can you tell us a bit about making the diagnosis?  

Marc Riedl, MD: Sure, Dan. As you outlined very nicely, we have good biochemical 

tests to screen and confirm a diagnosis of HAE, but it is important to recognize some 



 
 

 
differences between the assays that we may get when we order particularly the 

functional C1 inhibitor test. 

Slide 15 - Functional Assay Discrepancy: Established HAE Patients 

In this table in front of you now, you see a study that looked at the differences between 

two different functional C1 inhibitor tests what’s conventionally called the ELISA assay 

and one called the chromogenic assay. As you noted earlier, when we sent to large 

commercial labs in practice, we get the ELISA results for the functional C1 inhibitor test, 

which is a reasonably good test, but what you can see in this table is that the ELISA and 

the chromogenic do not always agree and both this study done in the US as well as 

another European-based study have shown is that the chromogenic assay is actually a 

more sensitive test to confirm the diagnosis of HAE due to C1 inhibitor deficiency.  

Now, as you’ll appreciate here, most of the time, these labs give the same answer. You 

can see 71% of the patients with a known, established diagnosis of HAE due to C1 

inhibitor deficiency. These tests gave the low results 71% of the time. However, what’s 

a bit concerning is that when you look at either this equivocal result on the ELISA or 

even a normal result, you can get that test result in some cases where the chromogenic 

assay is actually low and again, the chromogenic assay has been established as the 

gold standard for testing C1 inhibitor function. In a minority of cases, in this case about 

29% of the time, you get a ELISA result that does not entirely agree with the 

chromogenic assay.   

The next slide presents the same data in a bit of a different form, but 



 
 

 
Slide 16 - Functional Assay Discrepancy: Overall C1INH-Def Patients Tested 

again, showing that the ELISA sensitivity for a low result is only 73% though it gives a 

very good specificity at 100%. In contrast, the chromogenic functional assay is 100% 

sensitive and also has a very high specificity. 

The important point here is to recognize that there are some differences between the 

functional C1 inhibitor assays available. The chromogenic assay is commercially 

available though not as widely available in clinical practice, but if we see a patient that 

has a very good story for HAE and the laboratories don’t entirely add up, it’s important 

to consider the chromogenic functional test as a more definitive way to identify or 

exclude C1 inhibitor deficiency.  

Slide 17 - Diagnostic Assays in Development 

Now the other challenge in clinical practice is this group that you referred to earlier, 

Dan, the HAE with normal C1 inhibitor. We used to call this group HAE type 3, but 

we’ve increasingly recognized that this is not a single group of patients, that there are 

rare patients that have a familial angioedema that appears to be non-histaminergic and 

have normal complement labs, normal C4, normal C1 inhibitor level and function. At the 

moment, we don’t have good biomarkers to clearly diagnose these patients, but you see 

here some of the work that’s gone on over the last few years, which has identified at 

least a couple of genetic tests that may be useful. The HAE factor XII is a distinct group 

of patients that have identified mutations in factor XII, as you reviewed factor XII is in 

the contact system cascade. This is a test that can be sent to try to identify the small 



 
 

 
group of patients that have a known mutation in factor XII leading to enhanced 

activation of the contact system. 

Two other recently discovered genetic mutation include an angiopoietin 1 and a 

mutation in plasminogen that again lead to familial non-histaminergic angioedema  

though the mechanisms like this cause are not entirely worked out. There remains a 

group of patients, which we term HAE unknown for which we don’t know the underlying 

genetic mutation. This is an area of ongoing clinical research. The factor XII mutation is 

commercially available and might be considered in certain instances, and I expect we’ll 

see further advances in genetic testing as time goes by and better studies identify these 

specific mechanisms.         

Slide 18 - Diagnostic Assays in Development 

There are also ongoing efforts to develop better diagnostic assays that would show 

overactivity or dysregulation of the kallikrein-bradykinin system. These include a 

stimulated kallikrein activity assay, which has been shown at a single center to have a 

high predictive value both positive and negative predictive value for identifying patients 

with bradykinin-mediated angioedema. There are also amino assays that have looked at 

cleaved high-molecular-weight kininogen as a surrogate marker of excessive bradykinin 

production. And finally, additional C1 inhibitor assays in development that look at the 

inhibition of either factor XII or kallikrein as a marker of dysfunctional C1 inhibitor. These 

are biochemical assays that may, in the near future, be available to us as clinicians in 

addition to the genetic tests that I already mentioned including factor XII, angiopoietin 1 

and plasminogen. It’s not difficult to see that in the next few years we may have 



 
 

 
additional diagnostic assays or genetic tests that will be very helpful in identifying 

patients that have non-histaminergic or bradykinin-mediated angioedemas. 

Slide 19 - Screening of Family Members 

With that, I’d just like to say a few words also about screening of family members. The 

evidence-based guidelines are unanimous in their emphasis of screening families that 

have identified HAE patients within the family tree. This is of course important because 

of the autosomal dominant nature of HAE due to C1 inhibitor deficiency and the 

recognition that these long diagnostic delays that were mentioned earlier lead to 

significant morbidity, mortality, and decreases in quality of life because patients who 

were undiagnosed don’t get appropriate effective therapy for HAE.  

There are also clear instances of family members of HAE patients having their initial 

swelling events involving the airway and actually having fatalities due to those family 

members being undiagnosed and unprepared to treat that airway event. This is really an 

effort to improve the quality of life and also reduce mortality due to HAE, meaning not 

waiting for patients to have their first symptoms to have testing, but for all first-degree 

relatives: parents, siblings, and children of an identified patient to have testing so that 

they can be prepared before a serious angioedema event occurs.  

Studies have looked at how well we’re doing family testing and showed that there 

remain some deficiencies. A study done in the US a few years ago showed that if you 

tested first-degree relatives of an identified patient, who previously, these family 

members had not been tested for HAE, you identify a significant number that are 

affected by HAE. In fact, 30% in this study. We have work to do in terms of family 



 
 

 
screening, and I think this is a recommendation that should be made to all diagnosed 

patients to discuss this with their family and have testing for C1 inhibitor deficiency 

performed.  

Slide 20 - Guideline-based Treatment 

I’d like shift now to treatment and discuss the evidence-based guidelines and the 

treatment options that we have available for HAE.  

Slide 21 - HAE Therapy Timeline 

If you look at the HAE treatment timeline, we’re well-aware that in the United States, we 

had a very long period without a specific effective treatment for HAE. In the ‘60s through 

the ‘80s, we in the US had androgens available for preventative treatment, 

antifibrinolytics, which are not particularly effective for C1 inhibitor deficiency, and acute 

treatment was limited to fresh, frozen plasma given the lack of any C1 inhibitor 

concentrates approved in the United States. As time went by and we move into late 

2008, early 2009, we had the first C1 inhibitor concentrates approved in the United 

States. This was followed by other very specific, targeted treatments aimed at treating 

hereditary angioedema, including a kallikrein inhibitor, a bradykinin receptor antagonist, 

and then further down the line, the development of our common C1 inhibitor 

concentrates, and finally, most recently, other forms of prophylaxis, including a Sub-Q 

C1 inhibitor product and a monoclonal antibody targeted at kallikrein.  

Slide 22 - Agents to Treat HAE: Mechanism of Action 

As treatment has advanced, we recognize that the efficacy of all of these agents is 

based certainly on the understanding of the kallikrein-bradykinin system that Dan 



 
 

 
outlined earlier. These drugs are all specifically targeted this pathway and returning 

some regulation or homeostasis to the contact system. 

As you see here in the case of C1 inhibitor treatment, replacing the inhibitory properties 

of C1 inhibitor on factor XIIa and on kallikrein predominantly. In the case of icatibant, 

blocking that bradykinin 2 receptor to stop a swelling attack and similarly, ecallantide 

targeted at stopping attacks by reducing kallikrein activity. Lanadelumab is a 

monoclonal antibody, a long-term inhibitor of kallikrein or a long-acting inhibitor used for 

prophylaxis, and finally, androgens, which in fact, we don’t know the exact mechanism 

of androgen efficacy in HAE, but likely induces some increased production of C1 

inhibitor, as well as increased degradation of bradykinin. Our understanding of the 

cause of HAE has led to the development of the effective treatment options we have 

currently. 

Slide 23 - FDA-approved for HAE Acute Treatment 

To quickly review those treatment options, we have FDA-approved drugs for the acute 

treatment of HAE attacks. You see these listed in the table and very briefly, these 

include plasma-derived C1 inhibitor concentrate, which is given intravenously, as well 

as a recombinant C1 inhibitor concentrate also given by the intravenous route. We 

additionally have two subcutaneous acute treatments: icatibant, which is the B2 

receptor antagonist; and ecallantide, which is a targeted kallikrein inhibitor. As you all 

appreciate, there are some differences between the approved indications for these 

drugs. The plasma-derived C1 inhibitor concentrate is the only drug currently approved 

for all ages of pediatric patients. The remainder of the drugs are approved either for 



 
 

 
adolescents and adults in the case of recombinant C1 inhibitor and ecallantide, or adults 

over the age of 18 in the case of icatibant. Each of these medications has of course 

their own risks, side effects, and warnings. There are rare hypersensitivity reactions that 

have been described with the C1 inhibitor products, as well as ecallantide, and the C1 

inhibitor concentrates do have a warning for thromboembolic events though it remains 

unclear if these very rare events are due to the medication itself or due to the fact that 

these are given intravenously and some patients have had indwelling catheters, which 

we know to be a risk factor for thromboembolic events in themselves. 

Slide 24 - FDA-approved for HAE Prophylactic Treatment 

Secondly, we have a list of FDA-approved medications for long-term prophylactic 

treatment of hereditary angioedema and again, we have options to discuss with 

patients. Initially, the first new prophylactic drug was an intravenous C1 inhibitor 

concentrate, which is plasma-derived and currently approved for ages six and above. 

We also now more recently have subcutaneous, long-term prophylactic agents. This 

includes a plasma-derived C1 inhibitor concentrate that’s approved for adolescents and 

adults, as well as the monoclonal antibody lanadelumab, which is given subcutaneously 

and approved for patients over 12 years of age. Then finally, danazol, which is an 

approved androgen for prevention of hereditary angioedema attacks. This has the 

advantage of being an oral medication, but in fact has been relegated to a second-line 

prophylactic treatment in the evidence-based guidelines largely due to the long list of 

adverse events and effects, which have been observed with long-term androgen use 

and in particular, very difficult medications for females to take given the obvious effects 

of an androgen therapy in that population. Again, important to familiarize ourselves with 



 
 

 
these options, the FDA-approved indications, as well as the risks and warnings for each 

of the meds.   

Slide 25 - Individualization of HAE Therapy 

When we’re sitting and talking with a patient, as we’ve seen, we have both acute and 

prophylactic treatment options and as in many areas of medicine, it’s important to 

individualize therapy for HAE. We have patient factors to consider and as we’ve already 

mentioned, there is a high degree of variability from patient-to-patient, such that we 

really need to tailor our treatment plan based on a number of individual factors for the 

person we’re treating. That includes perhaps their frequency of their episodes, the 

rapidity with which those attacks progress, and the anatomical location of their attacks, 

which of course, laryngeal attacks being much more dangerous, but also the fact that 

abdominal and peripheral attacks are highly disabling for many patients.   

There may be geographical locations to consider, including where people live and what 

their access to medical care is. There are treatment complications that can develop and 

may influence therapy, and overall, as we’ll discuss later, we’re really aiming to improve 

quality of life and look at the outcomes of our treatment plan to optimize care for the 

patient.                          

As I’ve reviewed, medications have different risks and safety considerations. All of the 

drugs have been approved by the FDA that we’ve mentioned for treatment of HAE so 

we can be reasonably confident in the efficacy though we do see some individual 

variability in patient response to these agents. Again, part of the reason why there is no 



 
 

 
single medication that’s best for every patient and we need to look at the options and 

discuss those with each person.  

The route of administration varies. Cost is an issue in some cases, so we have to work 

with payors to get access to the optimal therapy for each patient. Finally, it’s important 

to consider patient preference and their tolerability of these different treatment options. 

Certainly, HAE currently is a lifelong chronic disease, and it’s important for a patient to 

be able to adhere to a treatment plan; therefore, important to take their preferences into 

consideration when developing a management plan. Dan, I’ve outlined some of the 

tools we have to treat hereditary angioedema. How do we incorporate these into an 

overall comprehensive management plan for our patients? 

Slide 26 - HAE: Treatment Strategies 

Daniel Soteres, MD: Thanks, Marc. That was a great review and introduction. 

What an incredible 10 years it’s been for patients with HAE and for providers who focus 

on treating patients with HAE. I’ll go on now and talk about treatment strategies. Really, 

we think about three major categories in our discussions with patients. We want to be 

sure that each patient with a diagnosis of hereditary angioedema has an on-demand 

therapy available to stop an attack. We want to be sure that patients are aware of short-

term prophylaxis, the possibility of using a medication prior to an event that might 

increase their risk of an attack like a medical or dental procedure and also the possibility 

of long-term prophylaxis for those patients who have higher disease burden. The on-

demand therapies to stop an acute attack - you’ve reviewed this already - plasma-

derived C1 inhibitors, ecallantide, icatibant, recombinant C1 inhibitor, fresh frozen 



 
 

 
plasma is out there and, of course, supportive care for all patients. Short-term 

prophylaxis options are plasma-derived C1 inhibitor, androgen therapies, fresh frozen 

plasma. And the long-term prophylaxis options, plasma-derived C1 inhibitor, IV or 

subcutaneous; lanadelumab; androgen therapy; and antifibrinolytics. 

Now that we’ve reviewed these treatment strategies, I’d like to be clear about one thing. 

Fresh frozen plasma is outlined under the categories for on-demand and short-term 

prophylaxis. FFP has never been studied in a closed clinical trial. We are not familiar 

with any well-defined efficacy or statistical endpoints using that therapy. The other 

therapies in these categories have been well studied. We are familiar with the 

mechanisms of action. I would advise using caution before FFP and choosing one of the 

FDA-approved therapies first. 

Slide 27 - Guidance on Treatments for HAE                        

There’s guidance on treatment for HAE. There have been multiple working groups: 

World Allergy Organization Guidelines; International Consensus, Canadian, 

Angioedema Guideline; and US Hereditary, Angioedema Association Advisory Board 

Consensus documents, and there are areas of agreement and some areas of subtle 

disagreement.  

Slide 28 - WAO/EAACI Recommendations 

As we look through the most recent guidelines that have been updated, the WAO, 

World Allergy Organization and EAACI recommendation, regarding acute treatment, all 

HAE attacks are considered for on-demand treatment. Any attack affecting or potentially 

affecting the upper airway is treated and there’s 100% agreement on this. It’s always 

great when you can get a room full of doctors to agree. Any attack involving the upper 



 
 

 
airway needs hospital evaluation. HAE attacks are treated as early as possible. HAE 

attacks are treated with either C1 inhibitor, ecallantide or icatibant. All patients have 

sufficient medication for on-demand treatment of two attacks and carry on-demand 

medication at all times.  All patients who are provided with on-demand treatment license 

for self-administration should be taught how to self-administer the medication itself.  

 

Slide 29 - Home Administration of Acute Medications for HAE 

Home administration of acute medications has been an advancement for many of these 

patients. When I first started treating patients with HAE, I couldn’t imagine some of them 

administering an IV or really even a subcutaneous therapy to themselves, and it turns 

out that most patients are quite capable of doing this and tolerating this. This offers the 

possibility of earlier treatment and earlier resolution of the attacks and overall better 

disease control. This is demonstrating the ability of self and partner to infuse as allows. I 

have some parents who are able to help their children with these medications. This has 

improved quality of life, flexibility, and convenience for people with HAE and their 

families. There’s decreased time to treatment, and this helps lessen the severity and 

duration of attacks. Of course, training is required to achieve these results. 

 

Slide 30 - Short-term Prophylaxis of HAE 

Short-term prophylaxis of HAE should be considered for patients who are getting ready 

for oral or dental procedures or any sort of trauma; major surgical procedures, 

especially those involving intubation; other invasive procedures like upper or lower 

endoscopy; other procedures that can traumatize tissue. The goal of short-term 



 
 

 
prophylaxis is to increase the circulating C1 inhibitor, so we would use C1 inhibitor 

concentrate, attenuated androgen therapy, or perhaps fresh frozen plasma.  

 

Slide 31 - Value of Short-term Prophylaxis (STP) in Managing Iatrogenic Trauma 

The value of short-term prophylaxis and managing iatrogenic trauma, Dr. Farkas’ 

research paper from 2012 in the Journal Allergy was a retrospective analysis of 137 

patients with HAE undergoing procedures before and after diagnosis. The surgical 

interventions were performed without short-term prophylaxis caused angioedema in 

43.8%. After short-term prophylaxis, 9.7% of procedures were complicated by 

angioedema. This was a statistically significant difference by using short-term 

prophylaxis in patients with hereditary angioedema. 

Evaluating the efficacy of drugs administered for short-term prophylaxis is important. C1 

inhibitor concentrate was superior to orally administered drugs in preventing 

periprocedural angioedema.  

 

Slide 32 - WAO/EAACI Recommendations 

The World Allergy Organization/EAACI recommendations for short-term prophylaxis 

100% agree that short-term prophylaxis should be used before any procedure that can 

induce an attack. They recommend prophylaxis be considered for patients who face 

events in life that are associated with increased disease activity. 

 

Slide 33 - Long-term Prophylaxis of HAE 

For long-term prophylaxis of HAE, does the patient need long-term prophylaxis? The 



 
 

 
need varies by individual. Marc did a nice job outlining many factors, including patient 

preference, the availability of healthcare resources, the impact of disease on quality of 

life. We’re considering numerous factors and our relationships with patients to discuss 

this. The treatment options are anabolic androgens; antifibrinolytics; C1 inhibitor 

replacement, IV or subcutaneous; and lanadelumab. 

 

Slide 34 - Case Study – Management 

Let’s talk about a patient, Patty, 56-year-old female. She works in sales and travels 

several hours per day. Her first angioedema symptoms started when she was about 16 

years old. Her clinical and laboratory confirmation of type 2 hereditary angioedema 

occurred when she was about 24 years old. She experiences one to three attacks per 

month, and she treats them because they are severe. She’s had abdominal pain and 

swelling episodes that could last for three to five days up to twice a month. She’s had 

many smaller attacks that she often chooses not to treat. She has never had a laryngeal 

or airway attack.  

 

Slide 35 - Case Study – Management  

Her current treatment options are on-demand subcutaneous treatment as needed for 

attacks. She’s concerned about increased severity of attacks. She has reported taking 

androgens previously, but she stopped due to side effects. She previously declined C1 

inhibitor prophylaxis due to the frequency of IV administration. She prefers 

subcutaneous administration. 

 



 
 

 
Slide 36 - Long-term Prophylaxis vs Acute Treatment Only 

Current evidence-based guidelines do not provide specific criteria for long-term 

prophylaxis. Prophylactic therapy is indicated for patients in whom on-demand 

treatment alone is unsatisfactory. We should consider the nature of their HAE 

symptoms, again, frequency, rapidity of onset and progression of symptoms, the level of 

functional impairment, severity, anatomical location, and degree of psychological 

impact. Availability of a rapid efficient acute treatment plan, their impact of HAE on work 

or school and restoring normalcy to their daily life.  

 

Slide 37 - WAO/EAACI Recommendations 

For long-term prophylaxis, patients should be evaluated at every visit to their HAE 

provider. The use of a C1 inhibitor for first-line long-term prophylaxis shows about 50% 

to 75% agreement in the group. It’s been suggested to use androgens as second-line 

long-term prophylaxis, again, 50% to 75% agreement on this point. There have been 

suggested adaptation of long-term prophylaxis in terms of dosage or treatment interval 

as needed to minimize the burden of disease. These recommendations were made prior 

to the approval of lanadelumab. New guidelines are expected soon from the US 

Hereditary Angioedema Association Advisory Board. 

 

Slide 38 - Benefits of Referral to an HAE Expert Physician 

There are benefits of referral to an HAE expert physician. This is a complex and 

variable condition. There’s strong recommendations from guidelines for referral to a 

physician who’s knowledgeable about HAE, experienced in managing patients with 



 
 

 
HAE, familiar with all HAE treatment options. This can help with individualizing a 

management plan and this physician can also coordinate care among patients’ 

healthcare providers. Marc, what should we be addressing in patient education? 

 

Slide 39 - Improving Disease Monitoring and Communication Between Physicians and 

Patients 

Marc Riedl, MD: Thanks, Dan. As you just alluded to, there’s another important 

piece to this, which we’ll finish up with and that’s patient education. It’s quite clear that 

despite all the rapid and impressive advances in medications for HAE that simply writing 

a prescription for patients, does not solve all the issues related to this condition. I’d just 

like to touch on a few topics that I think are very important for the HAE provider to cover 

with the patients. 

 

Slide 40 - Patient Education Topics 

First and foremost, an understanding of what causes HAE, and as we can imagine and 

touched on, a lot of these patients have been misdiagnosed in the past. They’ve been 

told that their swelling attacks are due to an allergy or some other intra-abdominal 

problem. It’s important for patients to understand the reasons for their angioedema 

attacks, the fact that this is a genetic condition generally and the reason to use these 

specific medications we’ve been talking about. Also, for them to understand the 

common symptoms that can be expected with HAE so that they recognize the onset of 

these attacks, as well as the potential complications. This is certainly true for airway 

attacks that they understand, the risk of asphyxiation, which is a very real problem that 



 
 

 
we need to be respectful of. But also, for instance, the intra-abdominal attacks, which 

certainly are HAE attacks in most patients diagnosed with this condition. But abdominal 

symptoms could be the sign of other issues: appendicitis, pancreatitis, and so forth. 

That they understand the difference between those different type of symptoms and the 

need to seek medical attention for attacks that are not responding to their HAE 

medications. 

 

We’ll talk in a moment about attack triggers, which can be important and certainly, 

patients should be educated on what to watch out for as far as triggering of their 

attacks. We’ve talked fairly extensively about the treatment options that we should 

discuss with patients, as well as both the risks and benefits of these therapies, and 

previously I also touched on family testing. I think this is critical in terms of educating 

patients, as well as their family members on the importance of testing for hereditary 

angioedema. 

 

Slide 41 - Patient Education 

Some of the essential management principles in terms of communicating with patients, 

and this relates specifically to their management plan. Number one, they should treat 

any and all attacks that interfere with their usual activities. This is clearly articulated in 

the evidence-based guidelines given all of the accumulated evidence showing that all 

types of attacks whether skin, abdominal, or airway do have a substantial impact on 

people’s lives and their ability to go to work, go to school, etc. Early treatment of attacks 

is very important. All of the studies with acute treatment show that the treatment needed 



 
 

 
to be administered in the first few hours of the attack. That’s how we know these 

medicines work with early treatment, and furthermore, you prevent, the severity of 

swelling that can take a long time to resolve, therefore, shortening, the time of these 

angioedema episodes. 

 

You mentioned the importance of self-administration. That’s important to discuss with 

patients, educate them on how to self-administer their medicine whenever that’s 

permitted by the labeling for the therapy. The importance of seeking medical attention 

for airway attacks. Even with acute treatment that’s effective, this is critical to prevent 

any mortality from these very dangerous airway issues. We always encourage patients, 

yes, treat the attack, but go to the hospital where you can be monitored carefully for any 

signs or symptoms of airway closure. Another important educational piece is the long-

term prophylactic options. As you mentioned, the guidelines recommend this be done at 

every patient visit because symptoms do change overtime and patients may wish to 

either start or stop prophylactic therapy depending on the course of their condition. 

 

Slide 42 - Patient Education 

Some additional tips that I think are useful to discuss with patients, one is to track their 

symptoms, as well as the medications they use, and this can be done in any number of 

ways. Paper and pencil still works, but certainly there are apps for smartphones or 

tablets. There are ways to do this that can be transmitted or shared with their provider 

easily, but this is increasingly important to determine if our management plan is working 



 
 

 
well and also to show the importance or the value of these treatments in restoring 

normalcy to life and keeping a patient safe. 

 

Then I always instruct patients to proactively contact our office if they’re having 

difficulties getting their medicine, if they’re unclear on how to use it or the route of 

administration. If their treatment doesn’t seem to be working as expected and as I 

mentioned earlier, we do see differences in how specific patients respond to medicines 

at times which may necessitate a change in their therapeutic plan. We always warn 

patients about potential side effects and want them to contact us if they suspect any 

adverse effects from the medications being used. As you mentioned there in the short-

term prophylactic section, we want patients to reach out to us if they have planned 

dental or surgical procedures, so that as their HAE specialist, we can communicate with 

their surgical team or their dental team on any short-term prophylactic treatment plan or 

any precautions that need to be taken prior to the procedure. 

 

Slide 43 - WAO/EAACI Recommendations 

With regard to the patient education component, the evidence-based guidelines 

recommend strongly that patients have an HAE action plan. Those of us that practice in 

the allergy field would recognize this is similar to an asthma action plan in that it’s 

reference for the patients to have, which reminds them of their treatment options, 

including the medications, how to use those medications, and where to access the 

meds, but also a reminder of what to do as a backup plan if they have any difficulty with 

their treatment, meaning they have difficulty administering it or if they don’t experience 



 
 

 
the expected relief from the acute medication. This backup plan might include going to 

an office, to a hospital, or even calling emergency medical services. 

Slide 44 – WAO/EAACI Recommendations 

The other piece of this action plan might include some reminders of the potential 

triggers for HAE attacks. We haven’t touched on this much so far, but studies have 

shown there are a number of exposures or activities that are likely to trigger HAE 

symptoms. These include trauma that could be accidental trauma during daily life or 

even iatrogenic trauma during the surgical or dental procedures that we’ve previously 

discussed. Any of these type of tissue trauma is known to potentially trigger HAE 

swelling. Infections can be a trigger for HAE attacks, respiratory infections, GI 

infections, and while these aren’t avoidable necessarily in everyday life, patients should 

be aware that with infections, there’s some likelihood of suffering an HAE attack. 

 

There’s also a couple of classes of medications that should be avoided in HAE patients 

and including this in their action plan is a good reminder to them, as well as their other 

healthcare providers that these meds can cause problems for HAE patients. ACE 

inhibitors as an antihypertensive actually can cause severe angioedema in HAE 

patients due to the fact that ACE inhibitors block the degradation of bradykinin, which is 

already excessive in these individuals. We also know that estrogens are very likely to 

trigger worsening of HAE in women, so the avoidance of oral contraceptives or estrogen 

replacement therapy is advised. It’s also important for women with HAE to know that 

their natural fluctuations of estrogens, whether that’s during their menstrual cycle or 

during pregnancy, can in some women cause significant worsening of HAE symptoms. 



 
 

 
And lastly, emotional or psychological stress is known to trigger HAE symptoms in some 

individuals, so while this is an area that’s not been extensively researched, it makes 

sense to discuss stress reduction techniques or practices with patients with the 

understanding that this may help to alleviate the frequency of HAE attacks, at least in 

some individuals. 

 

Slide 45 - Quality of Life with HAE 

The last bit I’d like to cover relates to quality of life and HAE, and as we’ve been 

discussing, the whole goal of any of these management plans is to improve the lives of 

patients that have this condition. Historically, HAE has been a very unpredictable 

condition. Patients can't predict when these attacks will occur, where they will occur, or 

how it may affect their life, and this has led at least in past studies to increase rates of 

depression and anxiety in patients with HAE compared to the general population. We 

have a number of studies showing the impact of HAE on educational progression on 

employment, on career development, and so at least in the past, this has had a 

tremendously detrimental impact on patient lives. We know they miss family activities 

and social events, and certainly it can affect relationships, including intimate 

relationships with their partners. With the recognition that these attacks do have a 

tremendous burden, including the physical, psychological, and social effects, there’s 

been great interest in trying to measure quality of life and establish or determine the 

impact of these new treatment plans on patients’ lives. We also know that these patients 

- the higher frequency of attacks may cause increased burden, but there’s also 

evidence to show that even in between attacks, when patients are asymptomatic, they 



 
 

 
continue to carry this burden of disease, again, because of the unpredictability of when 

that next attack is going to occur. 

 

Slide 46 - Assessing Quality of Life in HAE (1) 

With that background, I’ll just briefly introduce some tools that increasingly are being 

used both in studies of HAE treatments, but also hopefully incorporated into our clinical 

practice. These tools come in two flavors, including activity scores, but also specific 

quality of life measures. And you’ll appreciate that the activity score, such as the 

Angioedema Activity Score, AAS, this is looking at basically attacks of angioedema 

and/or control of the condition with management. The Angioedema Activity Score has 

been validated for all types of angioedema, but includes HAE, and this is a diary format 

that if patients have attacks that explores additional details about those attacks. There’s 

also a specific HAE activity score, which has really been validated specifically for HAE 

due to C1 inhibitor deficiency, and this is a 12-item questionnaire. 

 

More comprehensively are quality of life tools, including a more generic angioedema 

quality life instrument, which has been validated for a number of types of angioedema, 

including HAE. This is a bit more lengthy, 17 items and four domains. And then we have 

a specific HAE quality of life instrument, which has been validated in adults with HAE 

due to C1 inhibitor deficiency. Again, a little more cumbersome with 25 items and seven 

domains, but meant to be done less frequently to look at quality of life over time. This 

instrument has actually been used in clinical practice. I’d also note that most of this work 

on these instruments has gone on outside of the United States, mostly in Europe, and 



 
 

 
there are ongoing efforts within the US to develop a specific HAE quality of life tool that 

might include some of the unique aspects of managing hereditary angioedema in the 

US. 

 

Slide 47 - Assessing Quality of Life in HAE (2) 

This table, again, just outlines comparatively these different instruments, which again, 

have been used fairly extensively now in research efforts in HAE. But increasingly, 

we’re encouraging the use of these particularly the quality of life instruments within 

clinical practice, so that we can have a better assessment of how we’re doing overall 

with these management plans that we establish for patients. 

 

Slide 48 - Conclusion 

I’ll conclude just by highlighting a couple of the important points from our program today. 

Within the evidence-based guidelines for HAE, there’s a strong emphasis on developing 

a comprehensive management plan. This includes on-demand acute treatment plan for 

every patient with HAE as a requirement that should be selecting an FDA-approved, 

HAE-specific medication the patients know how to use effectively to treat their attacks. 

Prophylactic treatment is also a very strong consideration, and as we’ve mentioned 

repeatedly, this should be discussed with each patient, during their follow-up visits with 

their HAE specialist. Given the increasing efficacy and less burdensome medications 

we have for long-term prophylaxis, we are seeing a shift to more patients strongly 

considering long-term prophylaxis. 

 



 
 

 
Then, having a written action plan is very beneficial for patients. This includes, of 

course, the educational points that we’ve talked about to help them manage the 

condition, not just with their medications, but also with all of the other aspects that go 

into this comprehensive plan. Monitoring is very important. This is a dynamic condition 

that can change over time, and we should be adjusting treatment plans accordingly with 

our individual patients, and lastly we talked a bit about quality of life. Again, this is 

perhaps the most important aspect of what we’re doing with these management plans, 

and we now have tools available to better monitor the outcomes of our treatments in 

HAE. With that, Dan, I’ll pass it back over to you to take us through the post-activity 

information.   

 

Slide 49 - MACRA Credit – Required Measures  

Daniel Soteres, MD: Marc, thanks a lot for taking us through that. I have to say all of 

the developments over the past 10 years have made treating my patients with HAE a 

real pleasure, figuring out the puzzles of their life and seeing generational successes. 

What I mean by that is there are families where I take care of grandmother, mother, and 

their children and seeing them progressively rise up out of the impact this disease has 

had on those families. This has been a lot of fun to be a part of. 

 

Now, we have to go on with the MACRA credit. For those of you who don’t know, that is 

the Medicare Access and CHIP Reauthorization Act. This has been intended to change 

the framework a little bit to allow physicians, who successfully demonstrate value over 

volume in patient care.  



 
 

 
The required measures are to incorporate at least one of the following required 

measures into your practice, performing comprehensive diagnostic testing, including 

C4, C1 inhibitor level and C1 inhibitor functional testing on patients presenting with HAE 

symptoms, provide patients with HAE with a written action plan that includes how to 

access acute treatment with an FDA-approved agent and recommend testing for HAE 

for all first-degree relatives of patients diagnosed with HAE. 

 

Slide 50 – MACRA Credit – How to Apply 

You can apply for MACRA credit from this presentation if you achieve a couple of 

criteria here. To receive your MACRA credit, you must, one, view a CME program for 

the full duration and apply for CME credit. Number two, check the box at the bottom of 

your evaluation form to indicate you’re interested in the MACRA credit, incorporate at 

least one of the required measures into your practice, complete two brief follow-up 

surveys sent at 30 and 90 days after the program. 

 

There will be a certificate of completion upon completion of the 90-day survey and a test 

to completing the improvement activity in the CMS system.  

 

Slide 51 – Thank you 

Thank you for joining us today. To receive your credit, you must complete the post-test 

and evaluation, access the post-test and evaluation and close the window to return to 

the open activity screen. Click the “Continue” button to proceed. While this only takes a 

few minutes, your feedback is very important to help us gauge the impact of this CME 



 
 

 
activity. Your responses also guide us in developing future educational programs 

targeted to your specific interests and addressing the clinical challenges you 

experience. Thank you. 


