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ABSTRACT

Background

Recombinant human C1 inhibitor (rhC1INH) for on demd treatment of hereditary angioedema, is
purified from milk of transgenic rabbits. It contailow amounts (<0.002%) of host-related impurities
(HRI), which could trigger hypersensitivity react®in patients with rabbit allergy (RA) and/or cew’

milk allergy (CMA).

Objectives

Assessment of allergenicity and safety of rhC1INHRA and/or CMA patients.

Methods

Patients with CMA and/or RA underwent skin pricktt€SPT), intracutaneous test (ICT), and, when
both were negative, subcutaneous (SC) challendewpitto 2100U (14 mL) rhC1INH. The negative
predictive value (NPV) of the skin test protocolsaalculated, defined as the ratio of patientsauith
systemic symptoms of hypersensitivity following $fallenge, over the number of patients having

tested negative for both the SPT and ICT. Adveveaits after exposure to rhC1INH were recorded.

Results

Twenty-six patients with RA and/or CMA were enrdlle'wenty-four had negative SPT and ICT for
rhC1INH, whereas 2 had negative SPT, but posit/e o rhC1INH (only the highest concentration).
Twenty-two patients with negative SPT and ICT umast SC challenge. None developed allergic
symptoms. Local treatment-emergent adverse ev@BEAES) occurred in 7 patients (32%) after SC

challenge. In 5 these were considered drug relétédiere mild.

Conclusion
None of the patients with negative SPT and ICTrif@1INH had allergic symptoms during rhC1INH
challenge. The NPV of the combination of SPT andl fGr the outcome of the SC challenge was

100% (95% CI: 84.6% ; 100%). SC administrationhs®tINH was well-tolerated.
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Clinical Implications

Negative SPT and ICT with undiluted rhC1INH, in mdbs with cow’s milk and/or rabbit

allergy, most likely rules out an allergy to rhCHN

Capsule summary
Patients with an allergy to rabbit or cow’s milkdemwent a skin test protocol with rhC1INH.
In those with a negative SPT and ICT, none hadramediate type hypersensitivity reaction

during subcutaneous drug challenge.

Key words:
Hereditary angioedema; Recombinant human C1 ester@sbitor; allergenicity; rabbit
allergy; cow’s milk allergy; skin prick test; intataneous test; intradermal test; subcutaneous

administration; subcutaneous challenge

Abbreviations

AE: adverse event, BAT: basophil activation testINHH: C1 esterase inhibitor, C1INH-
HAE: hereditary angioedema with C1 esterase intilaleficiency, CMA: cow’s milk allergy,

DBPCFC: double-blind placebo controlled food chadie, HAE: hereditary angioedema,
HRI: host-related impurities, ICT: intracutaneoesti NPV: negative predictive value, RA:
rabbit allergy, rhC1INH: recombinant human C1INHAES serious adverse event, SC:
subcutaneous, slgE: specific Immunoglobulin E, SBHin prick test, TEAE: treatment-

emergent adverse event, TESAE: treatment-emergeous adverse event
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MANUSCRIPT
Introduction

Acute attacks of hereditary angioedema (HAE) du€1oesterase inhibitor (C1INH)
deficiency (C1INH-HAE) can be treated by replaci@dINH. Several C1INH drugs are
approved for this indication, including recombin&iman C1INH (rhC1INH, conestat alfa,
Ruconest). The active constituent rhC1INH is secreted in th#k of transgenic New
Zealand White rabbits expressing the human geneCfdNH , and has an amino-acid
sequence identical to that of endogenous human IE31RhC1INH is a highly-purified final
product which contains <0.002% of host-related iritigs (HRIY** consisting primarily of
milk or dander proteins. It is unclear whether eéh@spurities are able to trigger allergic
reactions in patients with a pre-existing allergy rabbit dander exposed to rhC1INH.
Additionally, although cow’s milk proteins differdm rabbit milk proteins, rabbit milk
impurities in rhC1INH may theoretically elicit afleagic reaction in patients with cow’s milk

allergy (CMA) due to cross-reactivity of involvegH with HRIs in rhC1INH

rhC1INH is contraindicated in patients with known suspected allergy to rabbits
(labeling EU) or rabbit-derived products (labelitgSA). This is largely based on the
occurrence of a single allergic reaction in a Hwalstudy subject with a previously
undisclosed rabbit allergy in a safety study comelién 2005 This study subject developed
an itchy rash and wheezing upon first exposurédtdW/kg rhC1INH shortly after the start of
the intravenous infusion. Subsequently, an elevatedrabbit epithelium IgE value of 39.6
kU/L was found. Several HAE patients includedhe tlinical program with rhC1INH who
also had elevated anti-rabbit IgE did not develtergic reactions to rhC1INH, including

after repeated exposute.



96

97

98

99

100

101

102

To further investigate whether rhC1INH is safe ubjects with rabbit allergy (RA) or CMA,
we used a skin test protocol to assess the allpagiential of rhC1INH in patients with RA
and/or CMA without C1INH deficiency. The primaryjebtive of the study was to assess the
allergenicity of rhC1INH, using the negative preilie value (NPV) of a combination of skin
prick test (SPT) and intracutaneous test (ICT)development of allergic reactions during a
subcutaneous (SC) challenge with rhC1INH in pasiewith clinical RA and/or CMA.

Furthermore, the safety of the SC challenge wassassl.
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Methods

A prospective study was carried out to evaluate alergenicity and safety of

rhC1INH in patients with RA and/or CMA.

Sudy population

Patients with an age between 18 and 65 years, chititally confirmed RA and/or
CMA were contacted for participation in the studyA and CMA were defined as a
suggestive history with acute symptoms after exmosol rabbit or after ingestion of cow’s
milk respectively, in combination with sensitizatity positive SPT or by the presence of
serum IgE > 0.35 kU/L for rabbit dander in caseR#¥, or for cow’s milk extract or for at
least one of the known cow’s milk allergens in ca§eCMA. IgE and SPT results were
calculated only for those with a positive SPT te tpecific allergen. In case of CMA,
diagnosis could additionally be confirmed by dodblied placebo controlled food challenge
(DBPCFC) as part of standard care, prior to stidyusion. Main exclusion criteria were the
presence of severe dermographism, and pregnandgmlale participants with childbearing

potential, a urine pregnancy test was performed.

This study was approved by the local Ethics consmittUMC Utrecht, protocol

number 11-345), written informed consent was olgiéinom all participants.

Sin testing and order of proceedings

To assess the allergenicity of rhC1INH, a skin pestocol was carried out. The skin
test protocol consisted of three subsequent typeskin testing with increasing dosages of
rhC1INH: a SPT, ICT, and SC challenge. Patientdcconly proceed to the next skin test
when the previous test was negative. Antihistamoresther drugs that could interfere with

skin testing were temporarily discontinued accagdm predefined washout periods including
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but not limited to 7 days for systemic or topicedrseids, and 4 days for most antihistamines.
All SPT and ICT tests were negatively and posifivebntrolled with saline and histamine,
respectively. rhC1INH was diluted with water fojaction. All tests were performed with an
observation period of up to 2 hours between eagttion, and with an observation time up
to 3 hours before discharge. All patients were acted by phone by the site personnel within

24 hours after all exposures to rhC1INH to engafrany adverse effects.

Each test started with the lowest concentrationvolume of rhC1INH before
proceeding to higher concentrations or volumesstlyira SPT with 1:10 and undiluted
rhC1INH was performed. SPT was considered positiven the wheal diameter was3 mm
over the negative control. Subsequently an ICT wadormed with 1:100, 1:10, and
undiluted rhC1INH. Since there is no experiencehW€T with rhC1lINH, and the study
population did not have a specific history for riiH, to avoid false positive results the
mean erythema diameter size was chosen over meeal wtametef:” ICT was considered
positive when the mean erythema diameter was dquai exceeding the positive control.
Lastly, patients underwent a SC challenge with 0vil4 1.4, 4.2, and 8.2 mL rhC1INH
(corresponding to 21, 210, 630, and 1230 U rhC1IMddpectively), in total corresponding to
the volume of one vial of 14 mL (2100 U) rhC1INHrRhe two highest dosages (4.2 and 8.2
mL) a SC infusion kit was used, and SC adminisiratiad a duration of up to 10 minutes. SC
testing was performed under intense observation randitoring, in a setting where all
precautions were taken and equipment was readibiladle to treat hypersensitivity
reactions, including anaphylaxis. The SC challewgs interpreted as a positive immediate
type hypersensitivity reaction if one or more ofe thypical manifestations occurred:
generalized itching, urticaria, angioedema, gastrestinal symptoms, dyspnea, wheezing,
hypotensiorf. Local swelling and erythema were measured afedegfined observation times,

and reported as adverse event (AE) prior to dosaatton.
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Invitro testing

In all patients, serum IgE to rabbit dander, comitk extract, alpha lactalbumin, beta
lactoglobulin, and casein was measured by Immur®@A confirm sensitization (Thermo

Fisher Scientific, Uppsala, Sweden).

A direct basophil activation test (BAT) was perfaunto evaluate the relative
contribution of possible allergens, if any, in caseimmediate type hypersensitivity reaction
to rhC1INH would occur. In the current study seValergens were tested including cow’s

milk, rabbit dander, rhC1INH and individual allengefrom cow’s milk and rabbit milk.

Basophil activation was analyzed using a flow cytnyrbased assay measuring
CD63 expression. Heparinized whole blood was stuedl at 37°C for 30 minutes with
allergens diluted in RPMI/IL-3 (2 ng/ml, R&D systemMinneapolis, MN, USA). Cow’s
milk and rabbit allergens were diluted to the faliog concentrations: 0.001, 0.01, 0.1, 1, 10,
and 100 pg/ml. rhC1INH was used in the followingn@entrations: 0.00125, 0.0125, 0.125,
1.25, 12.5, and 25 mg/ml. The reaction was stofyyeddding 25 pl of cold PBS/EDTA (20
mM). Cells were stained using PE-conjugated moumsehaman CD63, FITC-conjugated
mouse-anti-human CD123 (both BioLegend, San Di&®, USA), and APC-conjugated
mouse-anti-human CD203c (Miltenyi Biotec GmbH, Bsch Gladbach, Germany). Red
cells were lysed using FACS Lysing Solution (BD &iences, San Jose, CA, USA).
Basophil activation, expressed as percentage of3gio8itive cells within CD203c¢c/CD123-

positive cells, was analyzed by flow cytometry gssnFACS Canto Il (BD Biosciences).

Safety

Since AEs and serious adverse events (SAES) bafyrexposure to rhC1INH cannot

be related to rhC1lINH, only treatment-emergent AEEAES) and treatment-emergent
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serious adverse events (TESAES) according to Golwlical Practice guideline SAE

definitions are reportetiSafety was evaluated by recording TEAEs and TESAt#ESr time

of occurrence after exposure to rhC1INH and thetensity and causality to rhC1INH.
Causality was reported by the investigators on poibt scale, including not related,
remote/unlikely, possible, probably or definitelyelated to the study medication.
Subsequently, TEAEs graded as possible, probaliefimitely related were considered to be
“related” for purposes of reporting. Only TEAES ogjed to occur within the first 24 hours

after any exposure to rhC1INH could be consideetated.

During the testing, local allergic reactions cobkltreated symptomatically with oral
antihistamines, and systemic hypersensitivity fieast could be treated with intravenous

antihistamines, steroids and/or intramuscular ggiriae.

Analysis

In estimating the sample size for determining thgative predictive value (NPV) of
the combination of SPT and ICT for the outcomeh& §C challenge, we assumed that at
least one patient would have an immediate type Hsgmsitivity reaction during SC
challenge. To obtain a NPV with a 95% confidenderial, in order for the lower limit of the
confidence interval to be at least 80%, data ne¢oldz available for 25 evaluable subjects

with negative SPT and ICT to rhC1INH.

The study was to be stopped if more than two piignth negative SPT and ICT
developed systemic symptoms of hypersensitivity numubcutaneous challenge with

rhC1INH, or if more than 10 patients had a posiski test (SPT or ICT).

Statistical analysis was performed using SAS safiwsersion 9.2 for Windows. It
consisted of descriptive statistics for the quatitie variables including IgE results and skin

test results, and frequency distributions for thidirml and nominal variables including

9
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demographic, and allergy data. For the serologipatific IgE (SIgE) tests regarding RA and
CMA as mentioned above, values below or aboveithié bf detection are reported as 0.00 or

>100, respectively, and all sIgE data are descris#g the median and quartiles.

The NPV of the combination of the SPT and ICT fug butcome of the SC challenge
was defined as the ratio of patients without sygtesymptoms of hypersensitivity following
SC challenge with rhC1INH, over the number of pasehaving tested negative for both the

SPT and ICT.
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Results

Sudy participants and allergy characteristics

In total 26 patients, 15 with RA, 6 with CMA, andasth both RA and CMA (Online
Repository Table E1) were included in the studgyFe 1). Eleven others were not eligible to
participate since RA and CMA could not be confirmigdSPT or IgE. Mean age was 33.7
years (SD 11.4), 17 (65.4%) were female. All 26uded patients were highly atopic and
suffered from at least one atopic disease in audit their RA and/or CMA, a majority of 24

(92.3%) had allergic rhinitis, 18 (69.2%) asthmaj 48 (69.2%) atopic eczema (Table E1).

Symptoms to rabbit exposure consisted of rhings)junctivitis, sneezing, feeling of
swelling in the throat, and in some cases wheeairdyspnea. CMA patients had symptoms
that varied from oral allergy symptoms to anaphytashock shortly after ingestion of cow’s
milk. In 3 patients CMA was confirmed by doublerdliplacebo controlled food challenge
(DBPCFC) as part of standard care. Median sIgE tderabbit dander in patients with a
positive SPT to rabbit dander was 3.2 kU/L (range50 26.3). The median sIgE titer to
cow’s milk extract in those with a positive SPTdow’s milk was 13.2 kU/L (range 0.32 -
>100) (Table E1). All included patients had a pesitSPT to rabbit dander and/or cow’s
milk: 16 were positive to rabbit only, 5 to cow’dlknonly, and 5 to both. In subjects with
only positive SPT to rabbit dander, the median Wikemeter was 6.0 mm (range 3 to 12)
and the median difference with the negative contra$ 5.5 (range 3 to 12). In subjects with
only positive SPT to cow’s milk (n=5) median wheigmeter was 7.0 mm (range 5 to 15)

and the median difference with the negative contrad 5.5 mm (range 3 to 12), respectively.

Results of skin prick test and intracutaneous test with rhC1INH

11
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Skin test results are shown in table 1. None (99%0M% ; 13.2%) of the subjects
had a positive SPT with 1:10 diluted, and undilute€1INH according to the defined
criteria. Therefore, all 26 study participants meded to ICT. In the 1:100 and 1:10 dilutions
of rhC1INH none had erythema exceeding the postdosmrol. Two of the 26 patients had a
positive ICT to undiluted rhC1INH (7.7%, 95% C19025.1) but not to the diluted drug. The
two patients had erythema on ICT greater than ipesitontrol by 1 mm and 4 mm. They did
not experience any immediate type hypersensitisyitjmptoms as described in the methods

section. Both patients were allergic to rabbit daralt not to cow’s milk.

Results of subcutaneous challenge with rhC1INH

The two patients with a positive ICT did not prode® the SC challenge with
rhC1INH. Two others were lost to follow-up or distimued study participation due to
personal reasons (figure 1). The remaining 22 peie@nderwent SC challenge. Although
patients could experience local symptoms, furtlescdbed in the safety section below, none
experienced symptoms suggestive for an immedigie ypersensitivity reaction. The NPV
of the combination of SPT and ICT was defined as riitio of patients without systemic
symptoms of hypersensitivity following SC challengé&h rhC1INH, over the number of
patients having tested negative for both the SPd@ EBT. Therefore the NPV of the
combination ofSPT and ICT for the outcome of t&&C challenge was 100% (95% CI. 84.6% ;

100%).

Invitro testing

A BAT was performed in all 26 included patients dilie 2). When using the clinical

definitions of RA and CMA as described above (higtand sensitization by SPT and/or IgE)

12
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we could classify 18/26 patients (69%) correcthyneQof the RA patients without CMA
showed basophil activation after stimulation withwés milk extract, and vice-versa two
CMA patients without RA responded after stimulatigith rabbit extract. One of the RA and
CMA patients responded only after stimulation wistbit extract. Thirteen patients (52%)
did not reach a plateau in the percentages of Qia8Rive cells. Three patients had a
negative BAT, and one additional patient showed&pweous basophil activation resulting in
uninterpretable results for these patients. In noh¢he patients, basophil activation was

observed upon stimulation with rhC1INH.

Safety

Local TEAEs within 24 hours after exposure to ri@1 were observed in 7 patients
(32%) after SC challenge (Table 2). In 4 (18%) loém this was considered possibly,
probably or definitely related to the study medmat Local TEAES were considered mild in
all patients. Furthermore, 4 patients reported geneEEAEs after SC challenge of which 1
case of headache of moderate severity was drugdeld.5%), which is a listed adverse drug
reaction of rhC1INH? Local AEs after ICT included painful injection b patients, as is

commonly reported for ICTs in daily practitélo TESAEs were reported during the study.

13
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Discussion

This is the first study that investigates the giaric potential of rhC1INH in patients diagnosed
with an allergy to rabbit dander and/or cow’s miNone of the 22 patients, who had a with negative

SPT and ICT to rhC1INH, showed as ianmediatetype hypersensitivity reaction during the drug
challenge with rhC1INH. The NPV of the combinatiohSPT and ICT for the outcome of tR&C

challengewvas 100% (95% CI: 84.6% ; 100%)

The originally calculated required sample size bfgatients anticipated that one may
have a reaction to the SC challenge. Since thisididoccur in any of the included patients,
the NPV of the combination of SPT and ICT for thecome of the SC challenge could be
calculated after study completion of 22 patientghewut impairing the lower value of the
95%-confidence interval (84.6% ; 100%). A limitatiof the study is that rhC1INH was not
injected intravenously (i.v) as it is approved fase. For safety reasons we used the
subcutaneous administration route as is acceptedidgnostic drug challengés,and
refrained from i.v. administration. SPT and ICT wilmmediate readings are commonly used
for investigation of immediate hypersensitivity céans in drug allergy’ Plasma-derived
C1INH has been administered i.v. for several dexaded recent studies applying the SC
route of administration for these preparations daté that similar safety results can be
expected for these two routes of administratibn.

In a previous study in 130 HAE patients and 14 thgatontrols, five subjects had
preexisting anti-rabbit epithelium IgE antibodiesie of them was a healthy subject with an
undisclosed rabbit allergy, who developed an altergaction upon i.v. infusion with
rhC1INH. The other four subjects with pre-existsigE levels to rabbit epithelium did not
have an allergic reactiohSince only one of those sensitized developed largat reaction, it
is questionable whether a test for IgE against itatdnder provides useful information to

predict the risk for allergic reactions to rhC1INH.
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Of the 22 patients who underwent a SC challengh si€1INH, 15 had RA. Their
characteristics were comparable to a populatiorridesi by Liccardi et al* with similar
clinical features including age, gender, and symmstancluding rhinitis, conjunctivitis, and
asthma symptoms, whereas median slgE titers insthdy were somewhat lower: 1.4 kU/L
(range < 0.35 to > 100) versus 3.2 kU/L (range Gd&6.3) in the current study. This
suggests that our RA population was representate. CMA group (11 patients) covered
the whole range of mild to severe cow’s milk allergatients, including twgatientswith a
history of anaphylactic shock. Five patients (19e¢n suffered both RA and CMA. Taken
together, our study population represents the gpactof RA and CMA patients with

emphasis on the severe end of the spectrum.

None of the patients had a positive SPT to rhC1IWWo RA patients showed a positive
ICT (erythema larger than positive control) to datdid rhC1INH only. Therefore they did
not undergo the SC challenge with rhC1INH accardmthe study protocol. However, the
reactions were considered irritative and not aitgrgince the ICT was negative in diluted
concentrations. Test substances in high concemtisattan cause reactions even in healthy
individuals. It is essential that non-irritant tesincentrations are used and many drugs or
drug classes are therefore diluted 1:10 or more KOT to avoid irritant test
concentration$™? For rhC1INH the threshold of irritant test concations for intradermal
testing was not established, since this would recaidrug and/or formulation only challenge
in skin test positive subjects. This was not thm af this study and not intended in the study
protocol. The assumption of a nonspecific falseitpmas skin test reaction to undiluted
rhC1INH is also supported by the fact that unspeafythema due to ICT was seen in all
study subjects and in all diluted test concentretidn all patients, including patients with a
skin reaction only marginally smaller than the pesi control, subcutaneous challenges did

not result in allergic symptoms to rhC1INH. Furtinere, in vitro testing by BAT was

15
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349

negative for rhC1INH in all patients including bd@®T positive patients. One of the patients
with positive ICT had the highest IgE level for Iptbextract measured in this study. The
healthy study subject with allergic symptoms afitgection with rhC1lINH as mentioned

previously, also had a high sIgE leJeThese numbers, however, are negligible to draw

conclusions on this topic.

None of the 22 patients with negative SPT and I&T &n allergic reaction during the SC
challenge with rhC1INH, confirming that administoat in patients allergic to CM, rabbit,
and even to both CM and rabbit, can be consideatfer the large majority of patients. This
is supported by the fact that the clinical chanasties and sensitisation profile are
representative for the RA and CMA population, phipaven in cases with severe allergy.
This is further supported by our BAT results. Cdesing that whey proteins are present in
relatively high concentrations in milk of all mamimaa species, the basophils of RA and
CMA patients (or both) responded, as expectedratubit whey proteins but not to
rhC1INH***During clinical development and to date since miaggproval in 2010, there
have been no clinical reports of allergic eventeh®1INH in CMA patients. Additionally, in
previous safety studies regarding rhC1INH, thregexis with sIgE to cow’s milk allergens
did not show allergic symptoms after exposure 61iNH.3 Although no evidence from
daily practice points toward safety concerns in Cldétients, and no evidence for cross
reactivity between rabbit milk allergy and cow'slknallergy has been reported, the current

study was not powered for a subgroup analysis.

Analysis of adverse events showed that performia@ 8nd ICT with rhC1INH, as well
as subcutaneous administration of rhC1INH, was. Safdy a minority of patients reported
adverse events, mostly mild and local, includingo&ients who reported pain during
subcutaneous administration of rhC1INH. AEs regaydocal swelling, and a local feeling of

tightness of the skin, were related to the injecteime. Additionally, despite a prolonged
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354

355
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357

358

administration time, the injection technique mayplatially responsible for local TEAE due
to irritation. The safety of subcutaneous admiaisin of plasma-derived C1INH was shown
very recently in case repotfs® and in a phase Il triaf. All studies reported similar TEAES
related to the route of drug administration, buhigher percentageé&?® Amongst the other

TEAES related to rhC1INH only known side effects@eeported in the current study.

In conclusion, none of the patients with negati®I &nd ICT for rhC1INH had allergic
symptoms during rhC1INH challenge. The negativedigtere value of the combination of
SPT and ICT for the outcome of the SC challenge 1086 (95% CI. 84.6% ; 100%). SC

administration of rhC1INH was well-tolerated.
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433 FIGURE LEGENDS
434
435  Figure 1. Flowchart of in- and exclusion of patients

436  SPT: skin prick test, ICT: intracutaneous test,cB@llenge: subcutaneous challenge

437
438  Figure 2: Basophil Activation Test results

439  RA: rabbit allergy, CMA; cow’s milk allergy, WAP: ey acidic protein. Rabbit extract
440  consist of rabbit dander proteins, whereas RabBiPWonsist of rabbit whey proteins and
441 therefore represents rabbit milk. BAT results ausifive for each patient when the percentage

442  of CD63-positive cells exceeds 5% (dotted line)
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Table 1: Results of skin tests with rhC1INH

Patient Diagnosis SPT wheal diameter (mm) ICT erythema diameter (mm) SC challenge
Negative 1:10 undiluted SPT Positive 1:100 1:10 undiluted ICT Typel hyper-
control  rhClINH rhClINH rhC1lINH control rhC1INH rhC1INH rhC1lINH  rhC1INH sensitivity reaction

1 RA 0 0 0 neg 29 10 8 8 neg no
2 RA 0 0 0 neg 24 23 15 15 neg no
7 RA 0 0 0 neg 24 9 4 0 neg no
10 RA 0 0 0 neg 32 8 7 0 neg lost to FU
11 RA 0 0 0 neg 32 18 18 19 neg no
17 RA 0 0 0 neg 35 10 13 11 neg lost to FU
18 RA 0 0 0 neg 42 33 23 16 neg no
21 RA 0 0 0 neg 33 11 7 14 neg no
25 RA 0 0 0 neg 42 24 19 29 neg no
28 RA 0 0 0 neg 29 12 8 17 neg no
30 RA 0 0 0 neg 36 13 16 37 pos n.d.
31 RA 0 0 0 neg 23 8 8 11 neg no
34 RA 2 0 0 neg 29 9 16 18 neg no
37 RA 0 0 0 neg 39 11 17 17 neg no
38 RA 0 0 0 neg 27 21 20 31 pos n.d.
4 CMA 2 0 0 neg 37 10 10 0 neg no
6 CMA 0 0 2 neg 36 2 6 7 neg no
8 CMA 0 0 0 neg 38 6 8 16 neg no
12 CMA 0 2.8 0 neg 21 7 6 10 neg no
13 CMA 0 0 0 neg 35 0 0 28 neg no
19 CMA 0 0 0 neg 36 0 10 0 neg no
5 CMA+RA 0 0 0 neg 32 5 22 20 neg no
14 CMA+RA 0 0 0 neg 28 9 0 0 neg no
15 CMA+RA 0 0 0 neg 28 0 0 10 neg no
23 CMA+RA 0 0 0 neg 25 6 6 0 neg no
32 CMA+RA 0 0 0 neg 36 27 16 20 neg no

SPT: skin prick test, ICT: intracutaneous test, SC: subcutaneous, neg: negative, pos. positive, FU: follow-up. N.d.: not done.
SPT positive when wheal diameter > 3 mm over the negative control. ICT positive when mean erythema diameter equal to or exceeding the positive control.



Table 2: Treatment-emergent adverse events < 24 hours after exposure to rhC1INH

TEAE Related TEAE
n % n %
Total number of patients reporting >1 TEAE 19 73 14 54
Total number of patients reporting >1 17 65 14 54
administration-related (local) TEAE
SPT 00 00
ICT 15 58 12* 46
SCC 7 32 4 18
Tota number of patients reporting >1 other 9 35 28
(general) TEAE
SPT 00 00
ICT 6 27 14
SCC 4 18 1* 4

TEAE: Treatment-emergent adverse event. ICT: intracutaneous test. SCC: subcutaneous challenge.
Local TEAEs of ICT included pain (15 patients; of which 12 related), and hematoma (1; unrel ated).

Local TEAE of SCC included pain (3; of which 2 related), swelling (2), fedling of tight skin (2), and
hematoma (2; unrelated).

Genera TEAEsincluded abdominal pain (1; unrelated), (feeling to) faint (3; unrelated), worsening of
eczema (1; unrelated), rhinorrhea and eye pain (1; unrelated). Related general TEAES consisted of
nausea after ICT, and headache after SCC. One patient reported headache and nausea. * Moderate
severity in 1 patient (mild in the others).
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Table E1 Individual demographic and allergy data
Patient Age Gender History SPT Specific IgE Diagnosis Other atopic diseases

Rabbit Cow's Rabbit Cow's Rabbit Cow's milk Alfa-Lac Beta -Lac Caseine Allergic Asthma  Atopic
milk milk extract extract (bosd4) (bosd5) (bosd8) rhinitis eczema

1 49 f + - + - 5.0 0.33 0.02 0.07 0.45 RA + - +
2 26 f + - + - 2.33 0.12 0.01 0.08 0.03 RA + + +
7 37 m + - + - 2.59 0.04 0.02 0.03 0.05 RA + - +
10 39 m + - + - 5.1 0.12 0.02 0.03 0.05 RA + - +
11 20 f + - + - 1.50 0.11 0.04 0.03 0.04 RA + + +
17 23 f + - + - 4.4 0.04 0.02 0.01 0.02 RA + + +
18 45 f + - + - 0.19 0.02 0.01 0.02 0.01 RA + + -
21 44 f + - + - 4.2 0.11 0.03 0.06 0.05 RA + + +
25 31 f + - + - 0.16 0.04 0.02 0.04 0.03 RA + - +
28 19 f + - + - 1.32 0.06 0.07 0.08 0.09 RA + - -
30 30 f + - + - 3.8 0.11 0.01 0.11 0.03 RA + + +
31 24 f + - + - 6.5 0.36 0.25 0.42 0.35 RA + + +
34 25 f + - + - 1.51 0.02 0.01 0.02 0.01 RA + + +
37 43 f + - + - 0.54 0.05 0.02 0.03 0.03 RA + - -
38 46 m + - + - 26.3 0.06 0.03 0.04 0.02 RA + + +
4 54 f - + - + 0.00 25.0 2.31 9.27 22.8 CMA + + -
6 33 m - + - + 0.02 13.2 1.20 0.51 5.4 CMA = > =
8 20 m - + - + 0.09 > 100 5.2 8.5 > 100 CMA - + -
12 49 m - + + + 2.97 28.6 9.9 5.0 43.0 CMA + + i
13 34 f - + - + 0.36 0.32 0.03 0.46 0.11 CMA + - +
19 22 m - + - + 0.05 1.01 0.03 1.62 0.21 CMA + + +
5 22 m + + + + 0.48 6.84 1.67 1.30 8.42 CMA+RA + + -
14 24 m + + + + 12.7 59 10.9 1.33 70 CMA+RA + + +
15 47 f + + + + 0.50 10.6 0.02 0.55 14.0 CMA+RA + + +
23 23 f + + + - 4.2 0.36 0.33 0.15 0.11 CMA+RA* + + -
32 48 f + + + + 8.6 67 39 29.7 43 CMA+RA + + +

+: positive, -: negative, SPT: skin prick testfaALac: alfa-lactalbumin, Beta-lac: beta-lactogltiuRA: rabbit allergy, CMA: cow's milk
allergy, na: not applicable. For patient 12 the SRE positive for rabbit dander but the patiemtdsallergic according to the medical history,
and for patient 23 the SPT was negative for cowlk but the subject is allergic according to thedical history and IgE value.



