Study to Adjudicate Hereditary Angioedema with Normal C1INH Diagnoses
In the PIONEER-HAE Database
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People living with hereditary angioedema (HAE) experience unpredictable, painful, Most patients diagnosed with HAE-nC1INH do not carry a genetic Patients Table 4. Insufficient data for HAE diagnosis based on assignment criteria (n=65)
and debilitating attacks of tissue swelling that can be life-threatening when involving marker associated with the disease’ 147 patients from the PIONEER-HAE database (N=744) had a provider diagnosis of HAE-nC1INH or HAE-unknown Availability of criteria, n (%)
the larynx’ The lack of standardized diagnostic approaches for HAE-nC1INH — 7 patients were excluded from the analysis® : : :
While HAE is usually categorized by decreased levels (type 1) or function (type 2) of makes accurate diagnosis challenging?; thus, further elucidation of The majority of the study population (N=140) was female (121/140; 86%) and White (95/116; 82%) A1 Knov_vn g_enetlc mUta_tlon (F12, PLG, ANGPTT, or KNG-1) 39 (€0)
C1-esterase inhibitor (C1INH), a substantial proportion of patients with clinical diagnostic practices is warranted — Most patients (117/140; 84%) were initially diagnosed with HAE-nC1INH and 16% (23/140) were diagnosed Family history of angioedema | _— _— 65 (100)
phenotypical angioedema have both normal levels and function of C1INH (nC1INH), with HAE-unknown A2 ,Ijrl,sotvc\),,r,]ytzfg:ﬁg;rzr]tgfonegd'c:::ma Inthe absence of concomitant urticaria or use of a medication 55 (85)
and are designated as HAE-nC1INH? — After secondary review by treating physicians, 117 (84%) patients were classified as HAE-nC1INH (from 113 A3 Normalor near-normal C4 level and C1 inhibitor antigen level and function 44(38)
initially diagnosed HAE-nC1INH; 4 HAE-unknown), 21 (15%) HAE-unknown, and 2 (1%) C1-inhibitor-deficient HAE . — _
There was 93% (130/140) alignhment between initial diagnosis and secondary review by the treating physician A4 | Documented lack of response to high-dose antihistamines 10(15)
(Table 3; Figure 2) Yes, to A2, A3, and A4 2 (3)
“Secondary SmartForm review missing, n=1; HAE not confirmed, n=2; <13 years of age, n=4 . Supportivecriteria® |

. . . . . . B1  History of noresponse to epinephrine and glucocorticoids 8(12)
To understand how community-based allergists/immunologists approach diagnosis of HAE-nC1INH Blinded adjudication of HAE diagnosis B2 | History of prompt and durable responses to a bradykinin-targeted medication 37 (57)

Of 140 patients classified as HAE-nC1INH or HAE-unknown: 28 (20%) patients were determined as “highly likely” Documented, visible angioedema or predominantly abdominal symptoms plus evidence of bowel-

to have HAE-nC1INH, 15 (11%) patients were “somewhat likely” and 32 (23%) patients were deemed “not likely” B3 alledema identified 28 (43)

to have HAE-nC1INH (Table 3)
— 65 (46%) patients lacked sufficient information to confirm or exclude a diagnosis of HAE-nC1INH (Figure 2)
Table 5. Demographic characteristics by likelihood of HAE-nC1INH
Data from patients diagnosed with HAE-nC1INH or HAE-unknown (cut-off date: Table 1. Key parameters collected Table 3. Adjudication of initial HAE diagnosis Likely? Notlikely Insufficient Total study
March 1, 2024) from the Patient-Important Outcomes Data Repository® (PIONEER- HAE classification Expert blinded review Prevalence of HAE-nC1INH Patients HAE-nC1INH HAE-nC1INH data population
HAE; N=744) underwent secondary review by treating physicians to adjudicate by treating physician likelihood of HAE-nC1INH, n/n (%) Of the patients in the PIONEER-HAE

Patient history

Age, years, n (%)

: ; s ; : : Family history of angioedema, angioedema without urticaria, year of symptom onset e . .
diagnosis, and subsequent adjudication by 2 blinded HAE experts (Figure 1) y y g . g Y ymp [tia et s Secondary Highly likely Sorl\jlfvllhat Not likely lnSl;ffltment registry, 19% (140/744) were diagnosed 13-17 1(2) 1(3) 1(2) 3(2)
Genetic or laboratory testing HANH 113 (96.6) 28/113 (24.8) 13/13(1 5) 23/113 (20.4) 291 1 3 ) with HAE-nC1INH or HAE-unknown 18-35 12 (28) 11 (34) 17 (26) 40 (29)
. . -n . : : : : : _
Figure 1. Study design Normal or near-normal C4 level and C1 inhibitor antigen level and function HAE-nC1INH 117 HAE-unknown 4 (3.4) - - 3/4 (75.0) 1/4 (25.0) ~ After expert review, 31% (43/140) of g?—gg 194((2313)) 162((1398)) 3213 gg; é’g gj;
Vit I elusion criteri P o oo Mutationin F12, PLG, ANGPTT, KNG-1, MYOF, or HS35T6 Subtotal 117 28/117(23.9) 13/117(11.1)  26/117(22.2)  50/117(42.7) f‘r;isrfer\)/s::tnltii:(e,f ?0 rhlllg:éyr:'g?m: ' 65-74 4(9) 2 (6) 5(8) 11(8)
S e i e SERPING1 mutation HAE-unknown 17 (73.9) - 117 (5.9) 3/17 (17.6) 13/17 (76.5) y 7ot 307) 0 309 6(4)
_ Secondary review of initial : e : Overall, 5.8% (43/744) of the total Age, mean =SD 45.8 £ 16.9 41.8+14.4 45.9%15.5 45.0%15.7
N=744 Bl diagnosis by treating physician in the initial diagnosis Clinical history and treatment response HAE-unknown 23 HAE-nC1INH 4 (17.4) - 1/4 (25.0) 1/4 (25.0) 2/4 (50.0) . . - 0
O HAE-unknown g y * g phy of HAE-nC1INH ry Type 1 HAE 2(8.7) - B 2/2 (100) - patients in the PIONEER-HAE registry Ssz, n (1/0) 36 (84) 20 (94 - 2 (@6
Exclusion criteria and the subsequent Use of HAE medication (prophylactic or rescue; responsiveness ' “hi i ” or “ i ” emate 4 55 (85 121
- Unconfirmed diagnosis _Expert blinded review secondary review and : (prophy — ) FesSP e ) Subtotal 23 - 2/23 (8.7) 6/23 (26.1) 15/23 (65.2) }Ne r:AEIgrE\% Illﬂfl?llyf ors dO,m de,Wh,at likely Race, n (%)
ronenae| - Providerundlinglo | e D el ieson Rapid and durable response to a bradykinin-targeted medication Total, n (%) 140 28/140(20.0)  15/140(10.7)  32/140(22.9)  65/140 (46.4) or RAE-n after adjudication Black 9(21) 3(9) 6 (9) 18 (13)
es— Livée%;r:z?:;;m 2 orXr;ot iikely”) i Use of antihistamine/corticosteroid (prophylactic or rescue; responsiveness) HAE, hereditary angioedema: nC1INH, normal C1-esterase inhibitor. Limitations \(/)th;]l;er 30 870) 20 é63) 42 Eg?) 92 g?)
N——— Angioedema attack information (location, medication, resolution, prodromal symptoms, ] ] ] ] ] . The study is observational in nature and Unknown 4(9) 9 (28) 11 (17) 24 (17)
_ , o _ attack triggers) Figure 2. Likelihood of HAE being nC1INH by blinded expert review o . .
HAE, hereditary angioedema; nC1INH, normal C1-esterase inhibitor; PIONEER, Patient-Important Outcomes limited by the accuracy and EthrIICIty, n (%) .
Data Repository. For abd-ominal.attacks: (a) Does this patient experiepce syvelling exclu§ively inthe P;t_i;a:(t)s completeness of data provided in the Hlspaplc or.Latmo | 4 (9) 3(9) 3(5) 10 (7)
abdominal region? (b) Have you conducted/ordered imaging of the patient’s abdomen to = PIONEER-HAE database: itis a limited Not Hispanic or Latino 30 (70) 23 (72) 46 (71) 99 (71)
- - . : le out potential gastrointestinal causes? ] atabase; itis a limite Unknown 9 (21) 6(19) 16 (29) 31(22)
Secondary review of HAE type by treating physician was assessed via a ru ' _ HAE-nC1INH sample of patients with HAE treated at Region, n (%)
Smarthrm questionnaire, yvhlch was glemgned by |mmun4ology experts and based  EEELLEAEEr LR Y E E 2.8 Initial HAE diagnosis N=117 specific centers in the USA and thus, I\N/lidvxk/]est 61(124) 61(139) 2; (gz) 32 (28)
on published consensus clinical criteria for HAE-nC1INH," to capture the most Initial diagnosis of HAE type (HAE-nC1INH or HAE-unknown) 59 T L L may not be representative of all S;)JttheaSt 08 2625) . ESZ)) iy §3)7) - E4)9)
important clinical presentation data utilized in diagnosis (Table 1) As the physician providing care for this patient, do you agree that this is the most S Diagnosis after review it Al ool patients with HAE West 8 (19) 9 (28) 12 (18) 29 (21)

Assignment of “highly likely”, “somewhat likely”, or “not likely” HAE-nC1INH was appropriate diagnosis subtype for the patient?

.. . . . . HAE, hereditary angioedema; nC1INH, normal c1-esterase inhibitor; SD, standard deviation.
based on the clinical guideline criteria® (Table 2) y ang

HAE, hereditary angioedema; nC1INH, normal c1-esterase inhibitor. Likely HAE-nC1INH? || n=41 L n= | n=1 || n=1 || n= aLikely HAE-nC1INH combines both “highly likely” and “somewhat likely" for HAE-nC1INH.

Table 2. HAE-nC1INH diagnosis assighment criteria® t 3
L. 8_-9 Not likely HAE-nC1INH — n=23 - n= - n=1 - n= - n=
Consensus criteria (A) x e
AT Known g.enetlc muta’Flon Al Yes A2 A3, A4 Yes Insufficient data | —49 | -1 L | _ n -13 . _
Family history of angioedema — for diagnosis = n= n= = 5 In PIONEER-HAE, 19% of patients (>13 years of age) had a diagnosis of HAE-nC1INH or HAE-unknown,
pp | History of recurrent angioedema in the absence of concomitant urticaria or use of a l NO “Highlv likelv” HAE, hereditary angioedema; nC1INH, normal C1-esterase inhibitor. suggesting these diaghoses are common with isolated recurrent angioedema
medication known to cause angioedema Il LIEL aLikely HAE-nC1INH combines both “highly likely” and “somewhat likely" for HAE-nC1INH. ) ) : ) )
SO ) ) . HAE-nC1INH Approximately two-thirds of patients had inadequate documentation of HAE-nC1INH
A3 Normalornear-normal C4 level and C1 inhibitor antigen level and function A2, A3, A4 Yes =2 supportive _»Yes : : . . : . clinical/laboratory criteria, which may reflect limitations of medical record review and/or variability in
A4  Documented lack of response to high-dose antihistamines T — B criteria Alignment between secondary review by treating physician and blinded expert review _ . N y ’ 7 y. - : y
Supportive criteria (B) Only 36% (42/117) of patients with an HAE-nC1INH diagnosis by secondary review of the treating physician had an diagnostic criteria used by specialists in clinical practice
B1 | History of no r e t6 epinebNrine and sl coid l No l No expert review diagnosis of “somewhat likely” (12%; 14/117) or “highly likely” for HAE-nC1INH (28/117; 24%) — After adjudication, 5.8% (43/744) of the total patients in the PIONEER-HAE registry were “highly
fs Ory o no response 1o epinepnrine and giucoco 'fx_)' S — : _ This discrepancy is largely due to the proportion of patients with an HAE-nC1INH diagnosis after secondary review likely” or “somewhat likely” for HAE-nC1INH
B2 HIStOI’y of prompt and durable responsesto a bradyklnln-targeted medication “Not Ilkely” No >1 supportlve Yi> “Somewhat Ilkely” (Tab[e 3) who had insufficient data for Categorization by expert blinded review (Figure 2) eveym (e e Suggest o e Gl eE L AeeEEe ErE A vElT s e diagnostic e e E
B3 Documented, visible angioedema or, in patients with predominantly abdominal HAE-nC1INH ) B criteria HAE-nC1INH The remaining 24 patients (20.5%; 24/117) were recategorized from HAE-nC1INH to “not likely” after the expert i ] )
HAE, hereditary angioedema; nC1INH, normal c1-esterase inhibitor. Availability of diagnostic criteria in patients with insufficient data is summarized in Table 4
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