Hyaluronidase 101:

From Science to 'nlc Y F IoNS S

®

Applications
Gregory Caspero, Phaé

O




Grego pero, PharmD, IgCP®

Coor@natr orClinical Outcomes and Patient
m ANTHERx Rare Pharmacy

reg eceived his Doctor of Pharmacy degree
o uquesne University in 2017. He then
pleted his PGY1 residency in pharmacy at the

A Pittsburgh Healthcare System in 2018. Since
then, he has worked in home infusion and specialty
pharmacy at Chartwell Pennsylvania, CarepathRx,
and Accredo Health Group, as well as a Medical
Science Liaison for Takeda Pharmaceutical Company.
These experiences have shaped his exposure to
plasma-derived therapies in terms of patient care,
program management, therapeutic knowledge, and
advisory board participation. He currently serves as
a Coordinator of Clinical Outcomes and Patient
Engagement at PANTHERX Rare Pharmacy.




Accreditation Information
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JOINTLY ACCREDITED PROVIDER™

INTERPECFER AR AL £ PN DSl ATeEN

In support of improving patient care, the Immunoglob
accredited by the Accreditation Council for Contin Jical Education (ACCME), the
Accreditation Council for Pharmacy Education (AC (e American Nurses Credentialing
Center (ANCC), to provide continuing education for th lthcare team.

joWal Society (IgNS) is jointly

Physician Continuing Education
IgNS designates this live activity for a ma t0.75 AMA PRA Category 1 Credit(s)™. Physicians
should claim only the credit comm ith the extent of their participation in the activity.

Nursing Continuing Professi@na
The maximum number of hour?®
activity is 0.75 contact hours.

awardgd for this Nursing Continuing Professional Development
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Accreditation Information continued...

Pharmacy Continuing Education

IgNS designates this continuing education activity tact hour(s) (0.075 CEUs)

of the Accreditation Council for Pharmacy Educati
(Universal Activity Number - JA4008390-0000§254
Type of Activity: Knowledge

Pharmacists have up to thirty (30: da;ﬁ%pete the evaluation and claim credit.

1-P)
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Disclosures

IgNS requires every individual in a position to control e ond) content to disclose all
financial relationships with ineligible companies that Hgveflocc®#fed within the past 24

months. Ineligible companies are organizations wh@Sepri business is producing,
marketing, selling, re-selling, or distributing he % rdducts used by or on patients.
All relevant financial relationships for anyone wit ability to control the content of this

educational activity are listed below a ve bedh mitigated according to IgNS policies.
Others involved in the planning of thisGgi have no relevant financial relationships.

Gregory Caspero — Employee: P Rare Pharmacy

O
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Disclosure of Unlabeled Use

This educational activity may contain discussion of publi d/or investigational uses
of agents that are not indicated by the FDA. The plan thi§ activity do not
recommend the use of any agent outside of the labelged lhdi®fions. The opinions
expressed in the educational activity are those o fa and do not necessarily
represent the views of the planners. Please re r% icial prescribing information for
each product for discussion of approved indifat ntraindications, and warnings.

Disclaimer

Participants have an implied respo
patient outcomes and their ow
activity is not meant to serve aga
medications, or other coyrse;s

use the newly acquired information to enhance
jonal development. The information presented in this
ideline for patient management. Any procedures,
8iaZnosis or treatment discussed or suggested in this
activity should not be usedWg dlans without evaluation of their patient’s conditions and
possible contraindications an®of™fangers in use, review of any applicable manufacturer’s
product information, and comparison with recommendations of other authorities.
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Learning Objectives

¥ IaNS

Explain the mechanism of acticn of iyaiuronidase within subcutaneous
tissue

Describe the historica! use of hvaluronidase across various medical
disciplines

Discuss recent advancements in hyaluronidase-enabled immunoglobulin
and biologic {heranies, including current products and clinical trial data

Identify and apply effective patient counseling strategies in clinical
practice



Patient Case
* JG is a 68-year-old Hispanic male

* He was diagnosed with generalized smya nia gravis
(gMG) at age 62

 Last weight: 242 lbs (110 kg) (L

* Therapies for the disease )%;cluded pyridostigmine,
prednisone, azathioprine) G

* Most recently has beg ated with efgartigimod alfa-fcab
1,100 mg IV onc x 4 weeks, then 4 weeks off
therapy (each cycle

Immunoglobulin
§ IgNS National Society www.lg-NS.org



Patient Case
* JG is a 68-year-old Hispanic male

* The patient would prefer to not ha omerhealth nurse
come to his home for IV infusion
* Appreciates that infusions are o@hour, but aware that
there is a faster option ava% vida online patient forum
2

e Last MG-ADL score from
4-6 for the past 8 mon

* Discussed optio f%ﬂ ing to efgartigimod alfa and
hyaluronidase-qvfcWwiti¥heuromuscular specialist

was 5; fluctuated between

? Immunoglobulin
IgNS National Society Www.Ig-NS.org



Learning Objectives

Explain the%ﬁ anism

O ion of

hy dase within

s% taneous tissue

FIaNS



Subcutaneous Tissue

id is — protective,
% erproof outer layer

ermis — structural support,
sensation, skin elasticity

* Hypodermis — attaches skin

peiod to muscles and bone, stores
fat, regulates temperature

Sensory nerve fiber

Nunzio M, Biga LM, Bronson S, et al. 5.1 layers of the skin. Anatomy & Physiology 2e. September 1, 2025. Accessed September 4, 2025. https://open.oregon

pe eg dte.education/andatom ~ Napte ayers-skin/.
Immunoglobulin
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https://open.oregonstate.education/anatomy2e/chapter/layers-skin/
https://open.oregonstate.education/anatomy2e/chapter/layers-skin/
https://open.oregonstate.education/anatomy2e/chapter/layers-skin/

Extracellular Matrix (ECM)
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* Collag

s form as fibrils
the ECM

rovide tensile strength

Influence cell processes,
such as adhesion and
migration

Kular JK, Basu S, Sharma RI. The extracellular matrix: Structure, composition, age-related differences, tools for analysis and applications for tissue engineering. Journal of Tissue Engineering. 2014;5.

doi:10.1177/2041731414557112
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Hyaluronan

Hyaluronic acid

D-glucuronic acid D-N-acetylglucosamine  D-glucuronic acid D-N-acetylglucosamine e S a ba r r i e r to b u I k
o o . : fluid flow through ECM

igh-molecular-weight
molecule found in all
mammals

* ty/, =15-20 hours
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Bookbinder LH, Hofer A, Haller MF, et al. A recombinant human enzyme for enhanced interstitial transport of therapeutics. Journal of Controlled Release. 2006;114(2):230-241. doi:10.1016/j.jconrel .2006.05.027
Guo J, Weng J, Zhou F, Gu X. An industry perspective on hyaluronidase co-formulated biopharmaceutics. Journal of Controlled Release. 2025;381. doi:10.1016/j.jconrel.2025.02.069
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Hyaluronidase

ycosaminoglycan-
g enzymes

Hyaluronidase catalyzes the
degradation of hyaluronan

Epidermis I

Dermis

R A sed to disperse bacteria,
e erm, toxins, and venoms

B

j * Depolymerizes hyaluronan in
the ECM within minutes

; N
s Hyaluronidase \|' Therapeutic protein '\

\

~ Hyaluronan ~~ « Hyaluronan fragments \

Bookbinder LH, Hofer A, Haller MF, et al. A recombinant human enzyme for enhanced interstitial transport of therapeutics. Journal of Controlled Release. 2006;114(2):230-241. doi:10.1016/j.jconrel .2006.05.027
Guo J, Weng J, Zhou F, Gu X. An industry perspective on hyaluronidase co-formulated biopharmaceutics. Journal of Controlled Release. 2025;381. doi:10.1016/j.jconrel.2025.02.069

www.lg-NS.org
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Clinical Application

* Facilitate rapid SUBQ injection ofdarge-yolume solution

* Improve the absorption of co stered
therapeutics

* Enhances systemic biogvaitanility
* SUBQ tissue restore®iwithin 1-2 days after injection

O

Guo J, Weng J, Zhou F, Gu X. An industry perspective on hyaluronidase co-formulated biopharmaceutics. Journal of Controlled Release. 2025;381. doi:10.1016/j.jconrel.2025.02.069

www.lg-NS.org



Pharmacokinetics

* Higher AUC
* Longert,,

— Q * Hyaluronidase helps to
fime frours \ increase bioavailability of drug

Arthur AO. Innovations in subcutaneous infusions. Journal of Infusion Nursing. 2015;38(3):179-187. doi:10.1097/nan.0000000000000099
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Why does this matter?

* Dosing volumes >2 mL can be )stered

* Fixed doses with co-formul(ﬁl{ oducts

 Administration methodsis more efficient

* Potentially less prepa %steps, lower costs, and
home infusion optj

* Both patients a\ s prefer over IV formulations

Bookbinder LH, Hofer A, Haller MF, et al. A recombinant human enzyme for enhanced interstitial transport of therapeutics. Journal of Controlled Release. 2006;114(2):230-241. doi:10.1016/j.jconrel .2006.05.027
Guo J, Weng J, Zhou F, Gu X. An industry perspective on hyaluronidase co-formulated biopharmaceutics. Journal of Controlled Release. 2025;381. doi:10.1016/j.jconrel.2025.02.069

Immunoglobulin
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Learning Objectives

Describe t?‘febstorical

use ofi uronidase
acr ous medical

\g isciplines

¥ IaNS



History of Hyaluronidase

Arthur AO. Innovations in subcutaneous infusions. Journal of Infusion Nursing. 2015;38(3):179-187. doi:10.1097/nan.0000000000000099
Bookbinder LH, Hofer A, Haller MF, et al. A recombinant human enzyme for enhanced interstitial transport of therapeutics. Journal of Controlled Release. 2006;114(2):230-241. doi:10.1016/j.jconrel .2006.05.027
Guo J, Weng J, Zhou F, Gu X. An industry perspective on hyaluronidase co-formulated biopharmaceutics. Journal of Controlled Release. 2025;381. doi:10.1016/j.jconrel.2025.02.069
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Learning Objectives
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Navigating Large-Volume SUBQ Admin. of Biopharmaceuticals

30.0  SCIG Dose Typically> 30m| m—) @ ® (@]
sC6 scis sCiG scie
I
25.0 @ Monoclonal Antibody
Ocrevelizumab
Lo SCIG
2 ® O
o @ rprotein/Peptide/Enzyme
E 200 *
2 O Biopharmaceutical co-formulated with hyaluronidase e
= ' Pegconin
9 |
a B
o) Indicates an approved on-body delivery device (OBD) Daramumab Abzolzumab
S 150 - o
e Rituximab 1600mg
®
c
% R 1400m Pertuzumab & Trastizumab
= 10.0
g 1 Eserase rer @ o
1 zoees
S
; Crovalimab
5 Burosumab Ravuizunab. . 1020mg
S 5a ikt —‘.mmab mmm O
: a — 0, OEEE & —.g¢g:-u
9 . Evolocumab QSW > @ Emiczumab g S22 ® L.
_ kizumab inase
_ ab Romosozumab _ Tafolecimab %
0.0 I |
2002 2004 2006 2010 2012 2014 2016 2018 2020 2022 2024

Year of first approval

Green P, Schneider A, Lange J. Navigating large-volume subcutaneous injections of biopharmaceuticals: A systematicreview of clinical pipelines and approved products. mAbs. 2024;16(1).

Immunoglobulin
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Use of SUBQ Biologic Formulations with Hyaluronidase

Immune
Globulin
Infusion
(Human), 10%
with HRH

Ocrelizumab
and
hyaluronidase-
0csq

Efgartigimod alfa
and
hyaluroni ias 2-

gvfc

w. VD imab and
I raluronidase-
nvhy

Atezolizumab
and
hyaluronidase-

tqjs

MK-3475A

Kim J, Kesselheim AS, Cliff ER, Rome BN. Medicare spending and use of subcutaneous biologicformulations with hyaluronidase. The Oncologist. 2025;30(6). doi:10.1093/oncolo/oyaf149
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Immune Globulin Infusion (Human), 10% with HRH

* September 2014 (for Pl in adult %

FDA
Approval e April 2023 (for Plin pediatrid 16 years)

e January 2024 (for CIDP)

* Maintenance thefapygn adults with chronic inflammatory

demyeinatingE@pathy (CIDP)

y : « MOA of i globulins in treatment of CIDP in adults has

echanism . . .

of Action notb lucidated, but may include immunomodulatory
effects

Pl = Primary Immunodeficiency
Immune Globulin Infusion (Human), 10% with Recombinant Human Hyaluronidase [package insert]. Cambridge, MA: Takeda Pharmaceuticals U.S.A., Inc.; 2025.

Indication

CIDP =Chronic Inflammatory
Demyelinating Polyneuropathy

Immunoglobulin
§ IgN National Society www.lg-NS.org



Immune Globulin Infusion (Human), 10% with HRH

Overview c
d
|

Administ- e Subcutaneous infusion into a en or thighs with
ration pump, SUBQ needles, 1-3 ' tes, sequential

administration (Hy, thf}
Dual unit of 100 g/®/mL 1g¥10% and 160 U/mL of rHuPH20

Strengths *
available * |g comes as 2 " 50/mL, 100 mL, 200 mL, and 300 mL
* Refriger : 2° to 8°C for up to 36 months.
Storage
* Room ture: up to 25°C for up to 3 months.

Immune Globulin Infusion (Human), 10% with Recombinant Human Hyaluronidase [package insert]. Cambridge, MA: Takeda Pharmaceuticals U.S.A., Inc.; 2025.

www.lg-NS.org



Immune Globulin Infusion (Human), 10% with HRH
Dosing

* Induction: 2 g/kg over 2-5 days (IVI
* Maintenance: 1 g/kg every 3 w or fSCIG)
* Switching from IVIG treat t:

e Patient must be on sta ses of IVIG

* The starting dose ency of fSCIG is the same as

the patient’s previ IVIG treatment; the typical dosing
interval rangeayin inical trial was 2 to 4 weeks

Immune Globulin Infusion (Human), 10% with Recombinant Human Hyaluronidase [package insert]. Cambridge, MA: Takeda Pharmaceuticals U.S.A., Inc.; 2025.
Allen JA, Gelinas DF, Freimer M, Runken MC, Wolfe GI. Immunoglobulin administration for the treatment of CIDP: IVIG or SCIG? Journal of the Neurological Sciences. 2020;408:116497.

doi:10.1016/j.jns.2019.116497

Immunoglobulin
§ IgN National Society www.lg-NS.org



The ADVANCE-CIDP 1 Clinical Trial

Primary Outcome

* Relapse rate, assessed by % of patients with worsening functional

disability, measured .by Ipflammatory Neuropathy Cause and P = 002 by (icaxofest Placabo SCIG10% 4 Cansored
Treatment (INCAT) disability scores
o fSCIG 10%: 9.7% [95% Cl 4.5%, 19.6%)] 0=
*  Placebo:31.4% [95% CI 21.8%, 43%) by
*  Absolute Difference: -21.8% [95% Cl -34.5%, -7.9%)] 3
. p=.0045 ® 207
2
Safety Outcomes 8 154
L& -

e Total Adverse Events
e fSCIG 10%: 79% 5“

* Placebo:57.1%

[1] —
T T T T T T T T T
e Severe Adverse Events 0 4 8 12 16 20 24 28 32
. 0 0 Tirne on ADVANCE-CIDP 1 treatment (weeks)
1.6% vs 8.6% Nurmber at fek
Placebo 70 &7 58 53 49 49 48 4 0

e Serious Adverse Events
e 32%vs7.1%

Bril V, Hadden RD, Brannagan TH, et al. Hyaluronidase-facilitated subcutaneous immunoglobulin 10% as maintenance therapy for chronic inflammatory demyelinating polyradiculoneuropathy: The
ADVANCE-CIDP 1randomized controlled trial. Journal of the Peripheral Nervous System. 2023;28(3):436-449. doi:10.1111/jns.12573

fSCIG 10% 62 58 56 55 53 51 449 5 1]

? Immunoglobulin
IgN National Society WWW.|g-NS.0rg



Efgartigimod alfa and hyaluronidase-qvfc

* June 2023 (for gMQG) %
FDA
Nl | June 2024 (for CIDP) g
* April 2025 (for prefilled% rmulation for self-injection)

Indication Chronic inflam myelinating polyneuropathy (CIDP)

%‘ isa human IgG1 antibody fragment that binds
Onata) Fc receptor (FcRn), resulting in the reduction of

oG

Mechanism * Efgar igi

of Action t? the ;
circulati

Efgartigimod alfa and hyaluronidase-qvfc [package insert]. Boston, MA: argenx US, Inc.; 2025.

Immunoglobulin
E IgNS National Society WWW.lg'NS.Org



Efgartigimod alfa and HRH Overview

o

Administ- e Subcutaneous injection into abdogen utilizing co-
ration formulated product in eithe illed syringe (PFS) or vial

* Prefilled syringe: 1,000 mg rtigimod alfa and 10,000 units
Strengths hyaluronidase p

available * Vial: 1,008 mg
hyaluronid

artigimod alfa and 11,200 units
.6 mL

» Refriger to 8°C in original carton until time of use

* Room rature: Up to 30°C for up to 30 days (PFS); 20° to
25°C for up to 3 days (vial)

Efgartigimod alfa and hyaluronidase-qvfc [package insert]. Boston, MA: argenx US, Inc.; 2025.

Storage

? Immunoglobulin
IgN National Society WWW.Ig-NS.org



Efgartigimod alfa and HRH Dosing

* Single-Dose Prefilled Syringe (L

* 1,000 mg efgartigimod alfa / units hyaluronidase
administered SUBQ over appr ately 20to 30

* 1,008 mg efgartigi a / 11,200 units hyaluronidase

administered er approximately 30 to 90
seconds as on

ly injections
Efgartigimod alfa and hyaluronidase-qvfc [package insert]. Boston, MA: argenx US, Inc.; 2025.

seconds as once weekl JeCtI
 Single-Dose Vial %%

qy IgNS In;:l:)lnalgé()ii:ty www.lg-NS.org



The ADHERE Clinical Trial

Primary Outcomes
* Stage A — Confirmed evidence of clinical improvement
*  66%[95% Cl 61-71.6]
0 —— SCefgartigimod PH20
» Stage B —Risk of relapse, measured by time to first aINCAT increase of; - Placebo

points
* Hazardratio 0.39 [95% Cl 0.25-0.61]; p < 0.0001

ap
ra

Safety Outcomes

= S0 1
= M
* Stage A —Treatment-emergent Adverse Events =63% £ g Pebdboeon
z
* Stage A —Serious Treatment-emergent Adverse Eyen 0 g 25
* Stage B — Treatment-emergent Adverse Events -
HR 0-39 {95% O 0-25-0-61); p<0.0001
* SUBQefgartigimod PH20 = 64% 0 I 1 1 1 1 | | | | | | |
0 4 & 12 16 220 24 28 32 36 40 44 48
° = 0,
Placebo = 56% Nomber at risk week
(number censored)

SCefgartigmod PH20 111 107 93 80 68 56 55 48 42 40 36 36 28
© @ @& (4 R2 @9 (0 @5 (38 @) 45 s (55

Placsho 110 94 & 55 51 4 38 31 28 26 M 211 16

© G @& @ 1 W W @ @249 26 @ Gy G5

» Stage B —Serious Treatment-eme tA @
* SUBQefgartigimod PH20 =5%
* Placebo =5%

Al Ien JA, Lin J, Basta, |, et al. Safety, tolerablllty, and effcacy of subcutaneous efgart|g|mod in patients with chronic in flammatory demyel|nat| ng polyradiculoneuropathy (ADHERE): a multicentre, randomized-
i . 0

Immunoglobulin
National Society WWW.Ig-NS.org




Atezolizumab and hyaluronidase-tqjs

Approval * September 2024 (for multip (L

* Non-Small Cell L Caf&LNSCLC) Small Cell Lung Cancer
Indication (SCLC), Hepatoc arcinoma (HCC), Melanoma,
Alveolar Soft P oma (ASPS)

Mechanism e Atezoliz a monoclonal antibody that binds to PD-L1
- and (tx nteractions with body PD-1 and B7.1
recepto

Atezolizumab and hyaluronidase-tqjs [ package insert]. San Francisco, CA: Genentech, Inc.; 2025.

?IgNS - L’l & 1 www.lg-NS.org



Atezolizumab and HRH Overview

Administ- * Subcutaneous injection int % utilizing co-
ial

ration formulated product in sin

Strengths * 1,875 mg atezolj and 30,000 units hyaluronidase per
available 15 mL in a single®*@0selvial

. Refri@? to 8°C in original carton until time of use

Atezolizumab and hyaluronidase-tqjs [ package insert]. San Francisco, CA: Genentech, Inc.; 2025.

Immunoglobulin
E IgNS National Society WWW.lg'NS.Org



Atezolizumab and HRH Dosing

o

* 1,875 mg atezolizumab / 30,000 unjts,hyaluronidase

administered SUBQ over approx minutes every 3

weeks
administration than IV

e No dose reductionisr ended

O

Atezolizumab and hyaluronidase-tqjs [ package insert]. San Francisco, CA: Genentech, Inc.; 2025.

e Different recommended d a
atezolizumab products 5

Immunoglobulin
E IgNS National Society www.lg-NS.org



The IMscin001 Clinical
Trial

Primary Outcomes

* Cycle 1 observed trough serum concentration (Cyogn)
*  SUBQ: 89 pug/mLyvs. IV: 85 pg/mL
*  Geometric mean ratio: 1.05 [90% Cl 0.88-1.24]

* Model-predicated area under the curve from days 0 to 21
(AUCq.21 4)

e SUBQ: 2907 pg-day/mLyvs. IV: 3328 pg-day/mL
*  Geometric mean ratio: 0.87 [90% Cl 0.83-0.92]

4000 q
3000

2000

Safety Outcomes

AUC, 5, days (g day/ml)

1000

Cycle 1 modelpredicted

*  Proportion of patients with >1 Adverse Eve
e SUBQ: 85.8% vs. IV: 83.9% o sC v o

Atezolizumab Atezolizumab

*  Treatment-related Adverse Events
GMR 1.05 GMR 0.87
. SUBQ: 37.7% vs. IV: 37.9% (90% CI) (0.88-1.24) (90% CI) (0.83-0.92)

Burotto M, Zvirbule Z, Mochalova A, et al. Imscin001 Part 2: A randomised phase Ill, open-label, multicentre study examining the pharmacokinetics, efficacy, immunogenicity, and safety of atezolizumab
subcutaneous versus intravenous administration in previously treated locally advanced or metastatic non-small-cell lung cancer and pharmacokinetics comparison with other approved indications. Annals of
Oncology. 2023;34(8):693-702. doi:10.1016/j.annonc.2023.05.009

Immunoglobulin
5 IgN National Society www.lg-NS.org



Ocrelizumab and hyaluronidase-ocsq

FDA
Approval

September 2024 (for multi |€gdsis (MS))
{ Indication J

Relapsing forms , inadults
Primary progr;Sw , in adults
Mechanism * Preci '
of Action to CD
Ocrelizumab and hyaluronidase-ocsq [ package insert]. San Francisco, CA: Genentech, Inc.; 2025.

unknown, but presumed to involve binding

www.lg-NS.org



Ocrelizumab and HRH Overview

o

men utilizing co-
ial

Administ- e Subcutaneous injectionin
ration formulated product in si

e

,000 units hyaluronidase per 23

Strengths * 920 mg ocrelizugha d
available mLin a singIeS Vi

e Refri er to 8°C in original carton until time of use
Storage
. Roor& perature: Up to 25°C for up to 12 hours

Ocrelizumab and hyaluronidase-ocsq [ package insert]. San Francisco, CA: Genentech, Inc.; 2025.

Immunoglobulin
§ IgN National Society www.lg-NS.org



Ocrelizumab and HRH Dosing

* 920 mg ocrelizumab / 23,000 sthyaluronidase
administered SUBQ over a ately 10 minutes
every 6 months

 Different recommen e%sage and administration
than IV ocrelizum cts

O

Ocrelizumab and hyaluronidase-ocsq [ package insert]. San Francisco, CA: Genentech, Inc.; 2025.

Immunoglobulin
§ IgNS National Society www.lg-NS.org



The OCARINA I Clinical Trial

: Controlle
Primary Outcome (Baseline o)
* OCR area under the serum concentration time curve from day 9 CRS 920 mg OCR SC
1to Week 12 (AUCW1_12)
* SUBQ: 3500 pg/mL-day vs. IV: 2750 ug/mL-day é a a é
*  Geometric mean ratio: 1.29 [90% Cl 1.23-1.35]
Dos Dose 2 Dose 3 Dose 4 Dose 5

* OCR area under the serum concentration time curve from day

1 to week 24 (AUCyy1.24) mg OCR IV® 920 mg OCR SC
* Geometric mean ratio: 1.27 [90% Cl 1.21-1.34]
Safety Outcomes E = é é é é

Proportion of patients with >1 Adverse Eve Dose 1 Dose 2 Dose 3 Dose 4 Dose 5
*  SUBQ: 86.4% vs. IV: 75.4% @ @ @ @ @ @
. Serious Adverse Events Baseline© 8 Weeks 12 Weeks 24 Weeks 48 Weeks 72 Weeks 96 Weeks
A Y A A A A A

e SUBQ:2.5%vs. IV:5.9%

Newsome SD, Krzystanek E, Selmaj KW, et al. Subcutaneous ocrelizumab in patients with multiple sclerosis: results of the phase Ill OCARINA Il study. Neurology. 2025 May 13;104(9):e213574.
doi:10.1212/WNL.00000000002 13574

? Immunoglobulin
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Nivolumab and hyaluronidase-nvhy

FOA  December 2024 (for multipl %
Approval

* Renal Cell Carcinoma (RCWnoma, NSCLC, Squamous Cell
Carcinoma of the Head and Neck (SCCHN), Urothelial Carcinoma

Indication (UC), ColorectalC r, HCC, Esophageal Cancer, Gastric Cancer,
Gastroesophage on Cancer, and Esophageal
Adenocarci

of Action antib inds to the PD-1 receptors and blocks its
interacti PD-L1 and PD-L2

Nivolumab and hyaluronidase-nvhy [package insert]. Princeton, NJ: Bristol-Myers Squibb Company; 2025.

Mechanism . Nivolsm uman immunoglobulin G4 (IgG4) monoclonal

Immunoglobulin
5 IgN National Society www.lg-NS.org



Nivolumab and HRH Overview

Administ- * Subcutaneous injection in %men or thigh utilizing
ration co-formulated product | se vial

Strengths * 600 mg nivolum 10,000 units hyaluronidase per 5 mL

available ina Single-dos

Storage . Refri° to 8°C in original carton until time of use

Nivolumab and hyaluronidase-nvhy [package insert]. Princeton, NJ: Bristol-Myers Squibb Company; 2025.

Immunoglobulin
§ IgN National Society www.lg-NS.org



Nivolumab and HRH Dosing
Recommended L 27 ag >

Advanced renal cell carcinoma 600 mg nivol Until disease progression
or unacceptable toxicity

Unresectable or metastatic melanoma 10,000 u
Metastatic non-small cell lung cancer every 2

Squamous cell carcinoma of the head and neck or
1,200 mg njgolumab and

,000 s hyaluronidase

Locally advanced or metastatic urothelial carcinoma

Microsatellite instability-high or mismatch repair
deficient metastatic colorectal cancer 4 weeks

Hepatocellular carcinoma

Esophageal squamous cell carcinoma

Adjuvant treatment of melanoma 600 mg nivolumab and 10,000 units Until disease recurrence or
hyaluronidase every 2 weeks unacceptable toxicity for up to 1
Adjuvant treatment of urothelial car m v y P Y P
or year
Adjuvant treatment of resected esophag r 1,200 mg nivolumab and 20,000
gastroesophageal junction cancer units hyaluronidase every 4 weeks

Nivolumab and hyaluronidase-nvhy [package insert]. Princeton, NJ: Bristol-Myers Squibb Company; 2025.
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Nivolumab and HRH Dosing (cont.)

* Variety of dosing/frequency option %ing on if
product is used as monotherapy us! bination with
other therapeutic agents

» Different recommended d@a administration than IV

nivolumab products
* No dose reduction is @-\ended

Nivolumab and hyaluronidase-nvhy [package insert]. Princeton, NJ: Bristol-Myers Squibb Company; 2025.
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The CheckMate 67T Clinical Trial

Primary Outcomes

* Time-averaged serum concentration over the first 28 days

(Cavgd28)
e SUBQ:77.373 pug/mLyvs. IV: 36.875 pug/mL
*  Geometric mean ratio: 2.098 [90% Cl 2.001-2.2]

*  Minimum steady-state serum concentration (Cpinss)
*  SUBQ:122.227 pg/mL vs. IV: 68.901 pg/mL
*  Geometric mean ratio: 1.774 [90% Cl 1.633-1.

Secondary Outcomes

* Objective response rate (ORR)
* SUBQ:24.2% vs. IV: 18.2%
* Riskratio: 1.33 [95% Cl 0.94-1.

Geometric mean, pg/m
(90% CI)

120+

100+

(-]
(=]
1

(=]
(=]
1

&
o
1

204

Nivolumab 1200 mg + rHuPH20 20 000 units s.c. every 4 weeks (n = 242)
Nivolumab 3 mg/kg i.v. every 2 weeks (n = 245)

GMR (90% ClI): 1.774
(1.633-1.927)

GMR (90% CI): 2.098
(2.001-2.200)

avgd2e minss

Albiges L, Bourlon MT, Chacdn M, et al. Subcutaneous versus intravenous nivolumab for renal cell carcinoma. Annals of Oncology. 2025;36(1):99-107. doi:10.1016/j.annonc.2024.09.002
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MK-3475A

* Pembrolizumab and berahyaluronid Ifa

EDA * To be determined (L
Approval * PDUFA date set for Septen@

* All previously ap eds tumor indications for

Indicati

NEEaREE pembrolizumab

Mechanism * Pembroliz 1IS'@a monoclonal antibody that binds to the

of Action PD—1§ nd blocks its interaction with PD-L1 and PD-
L2

Felip E, Rojas Cl, Schenker M, et al. Subcutaneous versus intravenous pembrolizumab, in combination with chemotherapy, for treatment of metastatic non-small-cell lung cancer: The phase |11 3475A-
D77 trial. Annals of Oncology. 2025;36(7):775-785. doi:10.1016/j.annonc.2025.03.012

? Immunoglobulin
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The 3475A-D77 Clinical Trial

Screened
Primary Outcomes "T‘w—_ o
reen falure n =
* Cycle 1area under the curve (AUCp¢ weeks) e

* SUBQ:1633.24 pg-day/mL vs. IV: 1437.58 pg-day/mL
* Geometric mean ratio: 1.14 [96% Cl 1.06-1.22]
* p<0.0001

* Steady-state trough concentration (Ciyugn)
e SUBQ:39.23 pg/mL vs. IV: 23.49 pug/mL
*  Geometric mean ratio: 1.67 [94% Cl 1.52-1.84)
* p<0.0001

Safety Outcomes

* Overall safety profile consistent between

* Injection-site reactions reported in2.49

Felip E, Rojas Cl, Schenker M, et al. Subcutaneous versus intravenous pembrolizumab, in combination with chemotherapy, for treatment of metastatic non-small-cell lung cancer: The phase |11 3475A-

D77 trial. Annals of Oncology. 2025;36(7):775-785. doi:10.1016/j.annonc.2025.03.012

?I N Immunoglobulin
g National Society

mbrolizumab s.c. + chemotherapy
Randomized n = 251
Not treated n = 0

Pembrolizumab i.v. + chemotherapy
Randomized n = 126
Not treated n = 0

Status for study treatment in trial
Started n = 251
Discontinued n = 116 (46.2%)
Adverse event n = 36 (14.3%)
Clinical progression n= 10 (4.0%)
Physician decision n =1 (0.4%)
Progressive disease n=61(24.3%)
Participant withdrawal n = 8 (3.2%)
Participants ongoing n = 135 (53.8%)

Status for study treatment in trial
Started n= 126
Discontinued n = 66 (52.4%)
Adverse event n =16 (12.7%)
Clinical progression n = 3 (2.4%)
Lost to follow-up n= 2 (1.6%)
Protocol noncompliance n =1 (0.8%)
Progressive disease n = 41 (32.5%)
Participant withdrawal n = 3 (2.4%)
Participants ongoing n = 60 (47.6%)

Status for trial
Discontinued n = 63 (25.1%)
Death n = 57 (22.7%)
Lost to follow-up n =1 (0.4%)
Participant withdrawal n = 5 (2.0%)
Participants ongoing n = 188 (74.1%)

Status for trial
Discontinued n = 38 (30.2%)
Death n = 37 (29.4%)
Participant withdrawal n =1 (0.8%)
Participants ongoing n = 88 (69.8%)

www.lg-NS.org




Clinical Pipeline of HRH Co-formulated Products
indication

Nivolumab (PD-1) + Relatlimab (LAG-3) Melanoma Y Phase Il
Pembrolizumab (PD-1) Metastatic non-small cell lung cancer Phase llI
Amivantamab (EFGR and MET) Non-small cell lung cancer Phase Il
BMS-986258 (TIM-3) Advanced malignant tumors Phase I
BMS-986179 Advanced Solid Tumors Phase I/l
VH3810109 (CD4) Human ImmunodeficiencyWirus (fIV) Phase Il
C1 esterase inhibitor [human] (C1 Esterase) Hereditary Angi a Phase I

Argx-117 (C2) Multifocal M@tor N thy Phase |

B0OO7 (C20) -cell nong#odgkin Lymphoma Phase |
VH3810109 (Undisclosed) Phase |
VRC-HIVMAB091-00-AB (N6LS) (CD4) Phase |
CAP256V2LS Phase |
ALXN 1720 (C5) Phase |
Avelumab (PD-L1) Phase |
SG301 (CD38) Myeloma Phase |

Guo J, Weng J, Zhou F, Gu X. An industry perspective on hyaluronidase co-formulated biopharmaceutics. Journal of Controlled Release. 2025;381. doi:10.1016/.jconrel.2025.02.069
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Clinical Pipeline of HRH Co-formulated Products (cont.)

Indications of hyaluronidase co-form@la roducts

z ercial product
= Investigational product
3
S
=
| ™
]
=
g
=
7. 1 1
i JL
@é th‘é
o
S 3
» >
= &
C G%q?‘

Guo J, Weng J, Zhou F, Gu X. An industry perspective on hyaluronidase co-formulated biopharmaceutics. Journal of Controlled Release. 2025;381. doi:10.1016/j.jconrel.2025.02.069
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Future Direction of Large-Volume SUBQ Injections

* TAK-881 — 20% IgG with HRH (l/%
e Co-formulated products (19

* Prefilled syringe (PFS)

* Docking stations for dua | units

* On-body delivery % (OBDS)

O

Guo J, Weng J, Zhou F, Gu X. An industry perspective on hyaluronidase co-formulated biopharmaceutics. Journal of Controlled Release. 2025;381. doi:10.1016/j.jconrel.2025.02.069
Takeda’s HyHub & Duo: FDA cleared devices. Takeda Pharmaceuticals: Global Homepage. July 21, 2025. Accessed September 4, 2025. https://www.takeda.com/newsroom/newsreleases/2025/hyhub/.
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Learning Objectives

ldentify and apply
effective patient
counseiing strategies in
clinical practice

¥ NS



Advantages of SUBQ Administration

* SUBQ drug delivery reduces infusion rﬁu% seen with IV

e Limits the number of pre-medicati%
drugs

* |Infections of the local tissu@y experienced; less

severe than seen with |

* Patients and caregive e taught administration
method

* Home infusion O\N ion center

Arthur AO. Innovations in subcutaneous infusions. Journal of Infusion Nursing. 2015;38(3):179-187. doi:10.1097/nan.0000000000000099

ired for certain
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Important Counseling Points

It helps to break down hyaluror‘(n&ﬁponent of the

Hyaluronidase is an enzyme

ECM
SUBAQ tissue restored with days after injection

compared to oth ble choices

* These are natural pro%
Helping to provid@ r option to drug delivery

? IgNS In;:;nal éolZielty www.lg-NS.org



Patient Case
* JG is a 68-year-old Hispanic male %

therapy (each cycle)
* He is unfamiliar with th @t of hyaluronidase and asks

for some counseling

O

www.lg-NS.org
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Patient Case
* JG is a 68-year-old Hispanic male

 What are the main counseling poin %e should
highlight for this gentleman? Q
* Hyaluronidase is an enzyme (L
* MOA of Hyaluronidase

e SUBQ tissue restored wi

'%ays after injection
* These are naturally o ocesses in the human body

* Provides another opti r drug delivery
* Bioavailability onh imod alfa and hyaluronidase-qvfc
* Explain the PFS administration and that nursing will assist upfront

Immunoglobulin
§ IgNS National Society www.lg-NS.org



Summary

Explain the
mechanism of action
of hyaluronidase
within subcutaneous
tissue

@gescribe the historical
use of hyaluronidase

across various medical
disciplines

Identify and apply effective
patient counseling
strategies in clinical

practice
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