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Introduction

Objective

Figure 1. Aspects of normalization that continue to be a concern reported by patients living with HAE 

(N=100)9

• HAE experts and patients report that achieving attack-free status and simultaneously minimizing 

treatment burden is an important treatment goal in HAE4,5 

• After a one-time treatment with lonvo-z 50 mg, 97% (31/32) of patients with HAE became both 

attack-free and LTP-free

• The majority of patients have been attack-free and LTP-free for >6 months, a time frame suggested 

by patients as clinically meaningful; long-term follow-up is ongoing6

• Future studies should explore the composite endpoint of attack-free and LTP-free to define 

functional cure in HAE and inform the impact of being attack-free and LTP-free on improving 

patients’ ability to live normally

• In the future, a functional cure may be an achievable treatment goal for HAE with the introduction of 

lonvo-z, if approved

Conclusions​
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Current Treatment Goals in Hereditary Angioedema (HAE)

• Current HAE treatment goals focus on the ability to reduce attacks and ultimately normalize patients’ lives1,2

o Evaluating if a patient has reached normalization requires individualized assessment and may not be easily defined 

by an objective endpoint3

• To further describe treatment goals, experts agreed that the ultimate goal for treatment of HAE is to 

achieve attack-free status4

o It was agreed that 2 goals of HAE treatment should be to achieve total control of the disease (95% consensus) and 

to normalize the patient’s life (100% consensus)

• Importantly, patients also prioritize being attack-free5 

o The most important efficacy endpoints reported by patients living with HAE in the United States included having 

zero attacks and having an increase in attack-free days5 

o In a separate study among patients living with HAE in the United States, most respondents (61%) felt staying 

attack-free for a minimum of 6-12 months would be meaningful (Table 1)6

• Despite current long-term prophylactic therapies, patients still report attacks (Table 2)7-9

• The burden of chronic treatments to manage HAE may prevent some patients from reaching normalization 

o Experts felt that minimizing treatment burden was important to achieve normalization (90% consensus)4

o Patients reported that lifetime use of long-term prophylaxis (LTP; 55%) and efficacy (52%) were the 2 most 

important improvements needed to achieve normalization6

• Multiple aspects related to chronic treatment use identified by patients living with HAE that prevent 

normalization may not be fully appreciated by HAE experts as being meaningful when considering HAE disease 

control (Figure 1)9

Table 1. Minimum meaningful 

attack-free period (N=100)6

<1 week 1-3 months
6 months to 

1 year

10% 29% 61%

Table 2. Real-world, patient-reported attack rates

Study design
Sample 

size

Proportion of patients 

with attacks
Recall period

Survey of US patients 

with HAE (2017)7 N=445 96.6% reported ≥1 attack Prior 6 months

Survey of US patients 

with HAE (2023)8 N=94 91% reported ≥1 attack Prior 30 days

Survey of US patients 

with HAE (2025)9 N=100 80% reported ≥1 attack Prior 12 months

HAE, hereditary angioedema; US, United States.

68%

58%

57%

56%

56%

51%

48%

47%

39%

39%

37%

37%

37%

34%

28%

25%

Lifetime use of medications

Unpredictability of HAE

Logistical burden

Financial concerns

Need to plan to keep medications available

Anxiety/fear about my HAE attacks

Ability to freely travel

Need for on-demand medication*

Ability to conduct activities of daily life*

Length of attack-free period*

Ability to study/work without any limitations

Number of HAE attacks*

Ability to do personal/family/social activities without limitations

Need for sick leave per year*

Feelings of embarrassment/shame

Need for ED visits or hospitalizations*

Evolving Treatment Goals in HAE

• Guideline recommendations for treating HAE have evolved as new therapies and approaches have 

emerged1,10

• In other disease states, advances in treatments have made the terms “remission,” “functional cure,” 

and “cure” new therapeutic goals, although definitions differ. Examples include: 

o Remission: asthma (clinical or complete, on-treatment or off-treatment)11

o Functional cure: hepatitis B (complete disease suppression and lower transmission risk in combination with a 

finite treatment period)12

o Cure: hepatitis C (sustained virological response in the absence of treatment)13

• A functional cure, which can be defined as no symptoms (attack-free) without chronic therapy (no LTP), 

may be possible for patients living with HAE as new therapies become available (Figure 2)

Figure 2. Potential evolution of treatment goals in HAE as new therapies emerge

Normalization

Respondents rated each aspect on a scale of 1 (not a concern at all) to 7 (continues to be a significant concern). Aspects rated ≥5 on a 7-point scale are shown. ED, emergency department; HAE, hereditary angioedema.

HAE, hereditary angioedema; LTP, long-term prophylaxis.

• To better understand if a functional cure is an achievable goal in HAE, we explored the potential for patients 

to become attack-free and LTP-free after receiving a one-time treatment with lonvoguran ziclumeran (lonvo-z)

Methods

• Lonvo-z is an in vivo CRISPR-based therapy 

currently under investigation for its ability to 

reduce HAE attacks

• Lonvo-z is intended to permanently inactivate 

the KLKB1 gene and is administered as a one-

time infusion over 2 to 4 hours in an outpatient 

setting

• Lonvo-z was evaluated in an ongoing 

Phase 1/2 study (NCT05120830) and an 

ongoing long-term follow-up (LTFU) study 

(NCT06262399); details have been reported 

previously15,16

o Phase 1 was unblinded and dose escalating15; 

Phase 2 was blinded and placebo controlled 

through at least Week 1616

Table 3. Phase 1/2 demographics and baseline characteristics

Results

• As of August 29, 2025, 32 patients have been treated with lonvo-z 50 mg 

with a median duration of follow-up of 12.2 months (range, 2.4 months to 

3.0 years) (Table 3)

Figure 3. Proposed HAE functional cure endpoint
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Safety

• With up to 3 years of follow-up, lonvo-z 50 mg was well tolerated with no long-term risks identified 

o Within the first 28 days following infusion, the most common treatment-emergent adverse events (TEAEs) (>10%) were infusion-

related reaction (53%), fatigue (34%), and headache (19%)

o After 28 days, the most common TEAEs (>10%) in the Phase 1/2 study were nasopharyngitis (25%), upper respiratory tract 

infection (19%), back pain (16%), arthralgia (13%), and COVID-19 (13%)

o In the LTFU study, no serious adverse events (SAEs) or treatment-related AEs were reported in patients treated with lonvo-z 50 mg

o There were no clinically significant shifts in coagulation parameters or liver enzymes reported in the Phase 1/2 or LTFU studies 

HAE, hereditary angioedema; LTP, long-term prophylaxis.

Attack-Free and LTP-Free

• Of the 32 patients treated with lonvo-z 50 mg, 31 (97%) were attack-free 

and LTP-free at latest follow-up (Figure 4)

• Patients who received lonvo-z 50 mg at any point in the Phase 1/2 study were included in this current 

analysis. Data were analyzed from the time of 50 mg infusion; the study is ongoing

• A novel composite endpoint was assessed, defined as attack-free and LTP-free from Week 5 (Figure 3)

Attack-free 

Complete 

disease control

LTP-free 

Elimination of 

chronic 

treatment

Attack-free and LTP-free 
Proposed composite endpoint to define functional cure in HAE 

*Aspects where HAE 

experts reached consensus 

on importance for achieving 

normalization as a 

treatment goal4

Treat Prevent Remission Functional Cure Cure

Manage symptoms or 

alleviate an ongoing 

disease

Aim to stop or slow a 

disease with 

proactive measures

Achieve complete 

disease control, may 

be on treatment

Complete control of 

disease, after a finite 

course of treatment

Complete elimination 

of disease, 

restoration of health

LTP, long-term prophylaxis.

Figure 4. Proportion of patients attack-free and LTP-free during the study

Treated with lonvo-z 50 mg

(N=32)

Attack-free and LTP-

free at last follow-up

97% (n=31)

Always attack-free and 

LTP-free after lonvo-z 50 mg

66% (n=21)

Became attack-free and 

LTP-free during follow-up

31% (n=10)

Never attack-free and 

LTP-free

3% (n=1)

Figure 5. HAE attacks and LTP use after lonvo-z 50 mg infusion

LTP, long-term prophylaxis.

86% 11% 4%
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Figure 6. Proportion of patients attack-free and LTP-free

Attack-free and LTP-free ≥6 months (n=24)

Attack-free and LTP-free <6 months (n=3)

Not attack-free and LTP-free at last follow-up (n=1)

With ≥6 months of 

follow-up (n=28) 

Treat HAE attacks 

as they occur14 

ie, on-demand 

therapies

Prevent HAE 

attacks14

ie, LTP therapies

Prevent HAE 

attacks 

completely

ie, becoming 

attack-free

 with LTPs

One-time treatment

 to stop HAE 

attacks without 

chronic treatment

ie, inactivate 

KLKB1 gene

Treatment to 

eliminate HAE 

attacks 

ie, correct 

SERPING1 

mutation

• For all 31 patients who achieved attack-free and LTP-free status, the 

response has been maintained through the most recent data cut 

(up to 3 years) and follow-up is ongoing (Figure 5)

o The duration of attack-free and LTP-free status ranged from 

2 months to up to 3 years, and follow-up is ongoing

o Follow-up time after becoming attack-free and LTP-free is limited 

for 7 patients (<6 months)

• Among patients with ≥6 months of follow-up, the majority (86%; 24/28) 

have been attack-free and LTP-free for ≥6 months (Figure 6)
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Phase-Initial Dose-Pta

Months

Mild Moderate SevereLTP initiation LTP withdrawal Attack-free and LTP-free: ≥6 months <6 months Attack:

Time attack-free and LTP-freeTime not attack-free or LTP-free

aPatient IDs align with prior Phase 1 and Phase 2 publications.15,16

HAE, hereditary angioedema; LTP, long-term prophylaxis; PBO, placebo; Pt, patient.

Lonvo-z 50 mg 

(N=32)

Age, median (range), years 48.5 (18-76)

Female, n (%) 16 (50)

HAE type, n (%)

Type 1

Type 2

26 (81)

6 (19)

LTP immediately prior to Phase 1/2 study entry, n (%)

Lanadelumab

Attenuated androgens

Berotralstat

C1 esterase inhibitor

Tranexamic acid

18 (56)

5 (16)

5 (16)

5 (16)

2 (6)

1 (3)

Historic typical HAE attack severity, n (%)

Mild

Moderate

Severe

4 (13)

21 (66)

7 (22)

Baseline monthly attack rate, mean (SD)a 3.4 (2.3)

aBaseline is defined as the screening period (50 mg initial dose or 25 mg to 50 mg) or for placebo to 50 mg as the time from informed consent to 50 mg infusion 

or start of any LTP, whichever occurred first. In Phase 1, patients may have been on LTP.

HAE, hereditary angioedema; LTP, long-term prophylaxis.
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