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CLINICAL ASPECTS

Hereditary angiocdema is a disorder characterized by deficiency of the C1 esterase inhibil
(CLINH). The cdema invoives subcutaneaus and/or mucous tissucs. Laryngeal edema may

case the death of the paticnt by usphyxia.
in the prophylactic treatment of the discasc. Acute attacks can be successfully

are useful

ic agents and

managed with the infusion of C1 INH concentrate. Replacement therapy resolves mucous

cdema in 15-20 min.

Uhe clinical signs of hereditary angioedema
(HAE) were first recognized a century ago by
Osler (1), but the biochemical abnormality was
first defined by Donaldson & Evans in 1963 (6).
The diseasc is related o the genetically trans-
mitted absence or functional deficiency (CRM*
variant) of the inhibitor of Cl-esterase (Cl1
INH). It is characterized by recurrent spon-
taneous attacks of subcutancous and mucous
swelling lasting 2448 h. When edema involves
the  gastrointestinal  tract, vomiting,
diarrhea and abdominal pain may occur. If
swelling involves the upper respiratory tract the
patient may dic of asphyxia as a result of

nausca,

laryngeal edema.

Although in many paticnts the edema occurs
following a direct trauma (psychological or
mechanical) about half of the attacks have no
relation to a triggering event (5).

HAE. patients can be prophylactically treated
with antifibrinolytic agents (7) or androgen-
derivatives (8). In our expcrience with 120

patients good results were obtained with tran-
cexamic acid, which reduced the severity of the
attacks in about 70% of treated subjects with-
out serious side effects cven in long-term
therapy (3). Better results were obtained with
17a-alkylated  androgen-derivatives (danazol,
stanazolol) which induce clinical remission in
patients by producing a 4-5-fold increase in
serum C1 INH acuvlly (2, 10). However, the
17a-alkyla seem to be i
in the development of liver tmors, cholestatic
jaundice, and peliosis hepatis (5). Long-term
administration of drugs is not recommended in
])aucnls whose disease act

ity does not justify

tie . In preg-
nant women qnd in children an alternative 1o
androgen or antifibrinolytic therapy is needed.
Moreover, ncither androgen nor antifibrino-
lytic agents can be successfully used when
edema formation has begun, For these reasons
an alternative to prophylaxis is needed to
manage the acute attacks of life-threatening
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severity. Good results have been obtained by
our group using C1 INH concentrate preparcd
by The Netherlands Red Cross Blood Tr:
fusion Service, Amsterdam, in 19 severe HAE
attacks (1). Similar resulis were obtained by
Gadek et al. (9) with the infusion of a different
preparation in eight acute episodes of mucous
and subcutancous swelling. We have recently
been supplied with a new C1 INH preparation,

produced by Immuno AG, Vienna.

In this paper we report the in vivo efficacy
and safety of this protein preparation in nine
HAE patients during 10 acute attacks. In seven
cases we were also able to evaluate the bio-
chemical response determining the serum levels
of C1 INH and C4 at several time intervals after
the infusion.

MATERIAL AND METHODS

Patients

In cach patient hereditary angioedema was
diagnosed according to the accepted clinical and
laboratory criteria (8). All patients had  de-
creased functional activity of Cl INH, one
patient (C.L.) had normal serum level of Cl
INH representing the CRM* variant. In all
& the C4 serum level was decreased. Three
patients (V.Mo, V.Ma, C.L.) were children not
suitable for long-term treatment with androgen

or antifibrinolytic drugs, the remainder were
not prophylactically treated because of limited

disease activity (less than one attack per month)

C1INH and C4 sevum levels

Antigenic and functional determinations of C1
INH and antigenic G4 serum levels were per-
formed immediately before the infusion and at
several time intervals during the course of the
study (15, 60, 120 min and 24 h). Antigenic
determinations of C1 INH and C4 were per-
formed by single-radial immunodiffusion on
cellulose acetate strips (4). C1 INH functional
activity was determined according to the Lach-
mann method (12)

C1 INH preparation

C1 INH preparation was supplicd by Immuno
AG, Vienna (Austria). The partially purified
preparation was obtained by selective absorp-
tion of Cl INH from a cryoprecipitate of
pooled  human  pl Radioimmunoassay
showed that the starting material and CI INH
concentrate were hepatitis B surface antigen
(HbsAg)-free. The concent
tuted with 10 ml of sterile distilled water. The
final concentration (55 U/ml) was (v/v) 70-fold
higher than fresh human plasma. The prepar-
ation was infused intravenously in about 10-15

ma.

lte was reconsti-

min.

uLrs

We treated nine patients for 10 acute attacks
with 1,100-2,200 U. No side effects were ob-
served in any of the subjects, particularly, there

0 min

was no evidence of allergic reaction
after the infusion swelling ceased to increase,
and within 30-60 min mucous edema began o

subside as evidenced by the disappearance of
abdominal pain or a subjective s
reduced airway obstruction,  Subeutancous
edema began to subside after a longer time
period (2-3 h). In each case patients could be
digcharged within 3—4 h of the i

Pretreatment C1 INH activity ranged from 2
0 29% of the normal standard pool, 15 min
ased up to 44-136%

tion of

nfusion.

after the infusion it incra

and slowly began (o decrease after approx. 24
h. There was a consistent lag between infusion
and the increment of G4 scrum levels that
results from  decreased catabolism of  this
protein (Table 1). The different antigenic levels
of C1 INH in serum of three HAE children
(V.Mo, V.Ma, C.L), with about the same body
weight, after the infusion of 1,100 U of concen-

trate, probably reflects the cquilibration time of
the protein from the intravascular to the extra-
vascular compartment.

During two severe attacks of laryngeal edema,
patient G.A. was treated with 1,650 and
1,100 U of CI INH concentrate, respectively,
but both infusions gave the same clinical
regponse.



Table |

NGIOEDF

C1 INH CONCENTRATE IN HEREDITARY

None of the treated patients suffered any
£ 0§ £5i- untoward consequences from the infusions and
Sfcfesnl there was no clinical or biochemical evidence of
T transfusion hepatitis.
H L S
IR
LB -
Sge| Eammaist DISCUSSION
£ R ER The infusion of C1 INH concentrate is the
3 e U treatment of choice in acute attacks of here-
= ditary angioedema (1, 9)
£ 2|2 o Although the management of an attack with
Z “ kallikrein  inhibitor (Trasylol®) is satisfactory
H $88% v (12) we prefer replacement therapy with C1
£ [ INH concentrate because it gives a more rapid
H FEREZ remission of clinical symptoms and avoids the
2z cazmsmg visk of the allergic reaction reported with
TE == £ krein inhibitor (15). On the other hand, tr
£ sgme | £ fusion of fresh plasma, in addition 10 being a
HE % less convenient volume to administer, provides
] 2 2001 | E Cleesterase substrates (G4, G2), a source of the
ER z ~ I kinin-like peptide of HAE (10).
Z% 4 E2'2 ' "1 S g this study we report the clinical and bio-
Se § | eccmaizi 1| § chemicl results obtained with a large-scale
ts ge | =TTaE T £ preparation of C1 INH protcin the storage of
k3 Zy | memzs2a 000 | 5 which in same cases, exceeded 12 months ac
sg |l &7 - £ 4°C. A rapid positive clinical result was observed
ge sl 2g228E 2L E jnall the patients weated for mucous edema,
5| . z particularly those treated for laryngeal edema,
E s |2z ssss s ,5‘ who reported a clear improvement within 20—~
: e GEZZ 2| £ 30 min of the infusion, and emergency tracheo-
£ % £ stomy was never necessary.
1 % The patients recciving this C1 INH prepara-
£ % = Z, . . tion showed a lag of the C4 serum increment
M 5 EEEyTeETTy providing in vivo evidence of the efficacy of this
|70 | £3ifacdaaa concentrate, Similar results have recently been
£ reported with other C1 INH preparations (1, 9).
,; o7 R, . Z These current data suggest that a Cl1 INH
2 | F5 | %E= $22% | S preparation, even produced on a large-scale.
N % provides a safe and definitive approach to the
E management of acute attacks of hereditary
3 WEFZwZwaenz | angioedema Thus for patients not suitable for
= long-term prophylactic treatment a stock of the
) £ CI INH preparaton could be maintained and
g G858 5202 | E self-infusion authorized in order to reverse the
K FOSE>Cwad | £ incapacitating or life-threatening manifestations
* of hereditary angioedema.
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