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Economic Burden and Treatment Patterns Among Individuals With Hereditary Angioedema: a U.S. Closed Claims Analysis
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This real-world, retrospective cohort study provides evidence of the substantial economic burden and i 1. Studv timeli d treat t cohort HCRU Total costs
ilizati ' ' ' ' ' ' igure 1. Study timeline and treatment cohorts : . . :
healthcare resource utilization associated with hereditary angioedema (HAE) in the United States. g y e | « HAE-related HCRU followed a similar trend to all-cause HCRU (Figure 2). For non-pharmacy-related - HAE-related total medical and pharmacy costs in the overall cohort increased from median (IQR) $43,271
« Despite the use of available HAE therapies, substantial acute-care utilization, high treatment-related costs, and Baseline period Follow-up? period , , o , § §331 during basel §240.064 (822.233-$464 075) during foll Fi 3
use of multiple or additional therapies persisted in this study population, highlighting an ongoing need for (Fixed at 12 months) (212 months) HCRU (inpatient length of stay and ER visits), all-cause HCRU was mostly driven by HAE-related HCRU. (571 1._ .33 ,330) during baseline to 064 (522, 64,075) during follow-up (Figure 3).
effective, convenient treatment options that can improve disease control and reduce treatment burden. ' e >  The proportion of pwHAE in the overall cohort with >1 HAE-related inpatient stay increased from — A similar trend was observed when costs were analyzed by treatment cohort.
HAE-related acute care burden HAE-related costs? Gaps in treatment landscape | | I 11.8% during baseline to 20.3% during follow-up, and the proportion of pwHAE with >1 HAE-related » Overall HAE-related costs closely approximated all-cause costs during follow-up, suggesting that HAE
ER visit increased from 17.8% to 25.4%, which may reflect residual disease burden despite the management accounted for a majority (~96%) of total healthcare costs (medical and pharmacy) in this
During follow-up® of ~2.4 years, Median HAE-related medical and o . Jan 1, 2021 . o Index date . Jan 31, 2026 availability of different treatment options. population (Figure 3).
20-25% of owHAE had >1 HAE- harmacy costs PPPY® ~40% of pwHAE on a single First qualifying treatment for HAE during the . N . .
i 3 inpatient st incre dfy baseline t treatment strategy (ODT or LTP) index period (January 1, 2022-January 31, 2025)  The ODT-only conort had the highest all-cause ER utilization during follow-up (65.7%) versus the Figure 3. All-cause and HAE-related total medical and pharmacy costs during the study period
'IIEeRatF .t";Pat'e“LStaV f I|Increase ’°mt. asfe '“3; f added the other treatment option LTP-only (52.7%) and ODT+LTP cohorts (56.7%), which may indicate that pwHAE managed with 9 ' - P y g\\ yP
or =R visit, despite being on ollow-up, accounting for ~96% o . : : it : All-cause: Baseline Follow-up HAE-related: Baseline R\ Follow-up
HAE treatment total healthcare spending during follow-up . . pWHAE with ODT ODT alone experience more unplanned acute care visits in the absence of prophylactic therapy. o 600,000 -
ER, emergency room; LTP, long-term prophylaxis; ODT, on-demand treatment; PPPY, per patient per year; pwHAE, people with HAE. 2Costs were inflation-adjusted to 2025 (or most recent M pWHAE Wlth - Clalm fOf ClalmS Only (n=283) * Despite an increaSing proportion Of pWHAE experienCing HAE'rEIHtEd inpatient Stays and ER ViSitS in ;—‘ 500,000 n [ [
zzﬁgbﬁ’g¥:|?03;[i[ssdgggi|risf128523;2?&(::18:'("]13:12?1(:?:2(:)(:2:i:122|)|(0(g;;2Fie3rfi)05dt:0vil;i)able, minimum 12 months post-index (days 0 to 365+). °Costs were reported as PPPY to account for D@fec't"S of the Complement the overall cohort during fO”OW'Up, more available treatment op‘tions may improve disease % 400,000 - N
' ' ' SyStearE d(ig[)H_I\%j;i?e?Ll'” Final eligible pwWHAE with LTP claims management, resulting in shorter HAE-related inpatient length of stay and fewer ER visits: 2 300,000 - T T )
Background edication on or after HAE HAE cohort (N=952) only (n=355) - The median (IQR) HAE-related inpatient length of stay per patient per year (PPPY) decreased to g 200,000 - N\ N \
diagnosis® during the index 1.8 (0.9-4.1) days from 3.0 (2.0-6.0) days during baseline, and the median (IQR) HAE-related S 100,000 - l §§ \
« Hereditary angioedema (HAE): a bradykinin-mediated condition characterized by recurrent, period (N=1912) number of ER visits PPPY decreased to 0.8 (0.5-1.9) from 2.0 (1.0-3.0). g 0 | \ g . NN NN | N
unpredictable, and potentially life-threatening angioedema attacks.? - The median (IQR) HAE-related number of pharmacy fills PPPY was 10.6 (3.9-14.0) during Overall ODT only LTP only ODT and LTP
. . HAE, hereditary angioedema; IQR, interquartile range; LTP, long-term prophylaxis; ODT, on-demand treatment; PPPY, per patient per year; USD, United States Dollars. Total costs evaluated during the baseline
 Treatment strategies: current management of HAE relies on two Complementary therapeutic | | | - | N | | fO”OW'Up versus 11.0 (50_1 40) durlng baseline. and follow-up periods were inflation adjusted to 2025 (or most recent year) USD using the Consumer Price Index. Median (IQR) costs were reported as PPPY to account for variable follow-up time.
strategies: on-demand treatment (ODT) to resolve acute attacks and long-term prophylaxis (LTP) for LPWHAE worscensorod o th carest of ot s o fllow (end of continuos nvllment), cest, o and of sty perod.AHAE was dentied sing a ams based algortm
srevention of attacks. and was not ciically confirmed. Figure 2. All-cause and HAE-related HCRU during the study period Treatment-related costs and treatment patterns
_ Althouah treatment ontions for HAE have exnanded in recent vears. substantial limitations Non-pharmacy-related HCRU « During follow-up, the median (IQR) cost PPPY for all HAE-related medications in the overall cohort was
ATTNOUY D P years, rations, $238,162 ($20,020-$462,247) versus $12,823 ($3878-$43,538) for ODT and $267,572 ($105,524-$447,552)
including breakthrough attacks, treatment access, and adherence challenges, remain and _ . 8 - Inpatient length of stay All-cause: Baseline [l Follow-up for LTP
potentially impact overall healthcare costs.?> ES 7 - ) HAE-related:  Baseline [ Follow-up Overall '730 959 (76.7%) oWHAE and 781/952 (82.0%) owHAE velv had anv ODT and anv LTP
- Research gap: in the United States, there are limited data on HAE-related healthcare costs. » The overall median (interquartile range [IQR]) total follow-up time was 2.4 (1.7-3.5) years (Table 1). g% 61 -- .. dl\:ﬁ:]ag ;‘ollov/v x (76.7%) pwHAE and 781/952 (82.0%) pwHAE, respectively, had any ODT and any LTP use
. i ‘ ' % ' idi S [ [ : et : : : :
iy e I'Jas'elln.e e, 90‘1 b o] AL th.e overaI'I ey hgd a Chquson (.)omorbl.dlty Index S5 4 — During follow-up, 39.9% of pwHAE with ODT claims only at index added LTP and 41.1% of pwHAE with LTP
Obiective score of 0, indicating a relatively healthy population outside of their HAE diagnosis (HAE identified = . :
Jec using a claims-based algorithm and not clinically confirmed) £ = [ SIS @l it [ Erlels Ol
. N . : , : B y D , , k. 5 27 \ \ { X \ - Treatment switching was infrequent: 1.1% of pwHAE switched from ODT to LTP, and 0.3% switched from
To examine healthcare resource utilization (HCRU), medical/pharmacy costs, and HAE treatment - Angioedema, the most prevalent HAE-specific comorbidity, was highest in the ODT-only cohort 20 § X § § LTP t0 ODT.
patterns among individuals with HAE receiving LTP and/or ODT in U.S. healthcare settings. (48.1%) compared with the LTP-only cohort (38.6%), which may be consistent with higher acute overall | 0DT only | LTP only | ODT and LTP | - |catibant was the most used ODT (65.4%) and lanadelumab was the most used LTP option (45.0%) (Figure 4).
attack frequency in pwHAE with ODT claims only. PWHAE with
inpatient stays, %: 7.7 319 11.8 20.3 23.0 35.0 145 24.0 14.4 279 79 1409 16.6 33.8 13.7 22.9 Figure 4. ODT and LTP medication use during fo"ow_up
Table 1. Baseline demographics and clinical characteristics _ 6 ERuisits Allcause: saseline [ Folow-up B oDT L1p
. : . . . . S L 65.4% :
- NorstellaLinQ database: Using the NorstellaLinQ closed claims database, this retrospective cohort — Total cohort LTP only 5. 51 HAE-related:  Baseline [ Follow-up o ;
study analyzed de-identified administrative claims from January 1, 2021 through January 31, 2026 Characteristics (N=952) (n=283) (n=355) S8 4- 2 50 | 45.0%
(Figure 1). A 40.0 38.0 41.0 42.0 =L 3 - < 40- ;
ge at index, median (IQR), years ~ ~ g% T 30 - i | o
« Eligibility: U.S. individuals =12 years of age with claims-identified HAE with: L s £ o 27 ] 1 m l [ ] 1 T ] 2 20- [P | — 105%  91% 91 3
: , , , , , % _ _ . . 5 . 1 < 10 - 36% 3.6% ! : 4.3% 2% 0
- 212 continuous months of medical/pharmacy data (during both the baseline period [fixed at 12 Sex, fema'e'_“.(/) 0 688 (72.3) 208 (73.5) 238 (67.0) 242 (77.1) g ; N N\ ﬁ N R% 0. a N — I N BN SN
months pre-index] and the follow-up period [post-index with 212 months continuous enrollment]). Racev‘\;;.‘t"th“'c'ty' n (%) e overall | ODT only | LTP only | 0DT and LTP | 5 = = § = s = Z g £ = = 2
e s . ite : : : : = © S E © = S 2 = k=
- 21 claim for “Defects in the Complement System” (International Classification of Diseases, 10th N . pWHAE with 8 = = Z = Kz = = S Q3 = R <
- . o . . Hispanic or Latino 152 (16.0) 40 (14.1) 72 (20.3) 40 (12.7) ERvisits, % 40.9 57.0 17.8 25.4 47.7 65.7 24.0 35.0 35.5 52.7 11.6 17.8 40.8 567 19.1 255 S = 2 = 3 S S S S 3 2
Revision [ICD-10] code D84.1) and >1 claim for HAE-related medication on or after HAE diagnosis : : ' 8 = 3 = S @ 2 = 2 S S
) / : Black or African American 82 (8.6) 25 (8.8) 28 (7.9) 29 (9.2) Pharmacv-related HCRU S © a
durmg the |ndex per|0d. Asian 24 (25) 7 (25) 11 (31) 6 (1 9) . y All-cause: Baseline - Follow-up :)e1clcl)\lnl-]li)i(;2ri]r:hhi5ir;(;rr;]I-(I;?:ENI:?rsezgi'tsatrgcaurlg:)::fsma; IV, intravenous; LTP, long-term prophylaxis; ODT, on-demand treatment; pdC1INH, plasma-derived C1INH; pwHAE, people with HAE; rhC1INH,
- People with HAE (pwHAE) with evidence of drug-induced angioedema (adverse effect of Other or unknown 68 (7.1) 20 (7.1) 21 (5.9) 27 (8.6) 5_ 0] Pharmacy fills HAE-related:  Baseline [ Follow-up S |
angiotensin-converting-enzyme inhibitors) were excluded. Charlson Comorbidity Index, median (IQR) 0 (0-1) 0 (0-1) 0 (0-1) 0 (0-1) 2240 T Study limitations
o 0, o . . . . oo . o fo .
« Study cohorts: pwHAE were stratified into the following cohorts at index: Insurance type at index, n (%) s 2 30 - « Limitations included: lack of an ICD-10 code specific to HAE; HAE subtype not identifiable through claims
- pWHAE with ODT claims only; pwHAE with LTP claims only; pwHAE with both ODT and LTP claims. Commercial 556 (58.4)  170(60.1)  214(60.3)  172(54.8) S5y - coding; cohorts reflecting medication claims at index and not representing all treatments prescribed or
. . Managed Medicaid 342 (35.9) 102 (36.0)  117(33.0) 123 (39.2) s E I available to pwHAE; investigational therapies without a National Drug Code not captured; reported costs based
» Outcomes: All-cause (regardless of diagnosis) and HAE-related HCRU, total all-cause and HAE- Vi fesre AdEmEeE 54 (5.7) 11(3.9) 24 (6.8) 19 (6.1) 28104 ! I ks [ I N : : . : : -
g : : : @8 | Rg I \ \ on the Medicare Fee-for-Service fee schedule; costs not adjusted for refill non-adherence (yielding lower-than-
related costs, and HAE-related treatment patterns were assessed. 24 99 94 98 = N I N N . , : : ) .
: L Total follow-up time, median (IQR), years ' ' ' - 0 - - - - expected median cost values); and residual confounding owing to the observational nature of the study.
- HCRU and cost outcomes included non-pharmacy-related (inpatient stays, emergency room [ER], ' ’ (1.7-3.5) (1.5-3.2) (1.6-3.4) (1.8-3.8) Overall 0DT only LTP only ODT and LTP

. . . . . . . wWHAE with
office, urgent care, and other outpatient visits) and pharmacy-related (pharmacy fills) outcomes. HAS.attazlch)(;)durmg baseline, 2 (1-5) 2 (1-6) 1(0-3) 4 (2-8) pharmacy fill, % 937 97.3 58.3 93.5 85.5 93.3 223 82.3 95.5 98.9 56.6 98.0 9.0 99.0 92.7 98.4 References
0 .« . . ) meailan
* StﬂtlStlcaI anaIYSIS‘ A” analyses were CondUCted USIng Panalgo S InStant Health Data platform and _ _ _ _ _ ER, emergency room; HAE, hereditary angioedema; HCRU, healthcare resource utilization; IQR, interquartile range; LTP, long-term prophylaxis; ODT, on-demand treatment; pwHAE,
were descriptive HAE, hereditary angioedema; IQR, interquartile range; LTP, long-term prophylaxis; ODT, on-demand treatment. people with HAE; PPPY, per patient per year. 1. Maurer M, et al. Allergy. 2022;77:1961-90. 2. Bork K, et al. Allergy Asthma Clin Immunol. 2021;17:40. 3. McDougall CF, et al. J Allergy Clin Inmunol Global. 2026;5:1-6.
) 4. Nicola S, et al. Drugs Context. 2019;8:212605. 5. Lumry W, et al. Orphanet J Rare Dis. 2026;21:247. 6. Guan X, et al. Orphanet J Rare Dis. 2024;19:256.

COl: R.T.: ADMA, ARS, AstraZeneca, Astria, BioCryst, CSL Behring, Grifols, GSK, Intellia, lonis, KalVista, Lilly, Novartis, Pharvaris, Pharming, Sanofi/Regeneron, Takeda; C.R.: Astria, BioCryst, CSL Behring, Intellia, lonis, KalVista, Pharvaris; M.D.S.: ADRX, Astria, Intellia, lonis, KalVista, Pharvaris; A.F.B.: Astria/BioCryst, CSL Behring, Intellia, lonis, KalVista, Pharvaris, Takeda; D.F.S.: BioCryst, CSL Behring, Intellia, lonis, KalVista, Pharming, Pharvaris, Takeda; J.A.: Astria, BioCryst, CSL Behring, Intellia, lonis, KalVista, Pharming, Pharvaris, Takeda; M.G.S.: Norstella, Pharvaris; 0.P., A.M.: employees of Pharvaris, hold stocks in Pharvaris.
Acknowledgments: Medical writing support was provided by MJ Hovenden, PhD, and Vanessa Ducas, PhD, of Envision Medical Communications, and funded by Pharvaris.




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.4

  /CompressObjects /Off

  /CompressPages false

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /sRGB

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 600

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 600

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly true

  /PDFXNoTrimBoxError false

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox false

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)

  /PDFXOutputConditionIdentifier (CGATS TR 001)

  /PDFXOutputCondition ()

  /PDFXRegistryName (http://www.color.org)

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on 'EPG UPLOAD'] [Based on 'EPG UPLOAD'] [Based on 'HighResolution_NoCrops'] [Based on 'HighResolution_NoCrops'] [Based on 'HighResolution_NoCrops\\0501\\051'] [Based on 'HighResolution_WithCrops'] [Based on '[PDF/X-1a:2001]'] Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToRGB

      /DestinationProfileName (sRGB IEC61966-2.1)

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /HighResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 0

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /UseDocumentProfile

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



