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How Familiar are Internists with a
Potentially Deadly Orphan Disease?:
Hereditary Angioedema

Oliimciil Olabilen Yetim Bir Hastaliga
I¢c Hastaliklar1 Uzmanlar: Ne Kadar Asina?:
Herediter Anjiyoodem

ABSTRACT Objective: Hereditary angioedema (HAE) is a rare genetic disorder characterized by
episodes of swelling in the skin, gastrointestinal tract and larynx. Laryngeal attacks can be fatal, es-
pecially in mis-/undiagnosed cases. In Turkey, the mean diagnostic delay of HAE is as long as 26 years.
This study was conducted to assess Turkish doctors’ awareness of HAE. Material and Methods: A 20-
question questionnaire was completed by 155 internal medicine specialists from among the atten-
dants of 14% National Congress of Internal Medicine in Turkey. The questionnaire included
HAE-related questions as well as demographic items. Results: Most doctors (93.5%) reported that they
had heard of HAE, and 41.9% had followed at least one patient with HAE, however, 22% of them un-
derstood the role of C1 inhibitor in HAE, but 38.7% had no idea about HAE pathogenesis. The only
fatal symptom, laryngeal edema, was named by 18% of respondents. Five percent of the respondents
knew C4 level was the screening test; 6% knew that C1-INH level/function analysis is necessary for
diagnosis. Approximately 10.3% of respondents knew an effective treatment for acute attacks; 18.7%
knew a long-term prophylactic therapy. Conclusion: We concluded that although most internists are
aware of HAE, they are not knowledgeable enough to diagnose and manage the disease.

Key Words: Angioedemas, hereditary; complement c1 inhibitor protein;
physicians; internal medicine; knowledge; awareness

OZET Amag: Herediter anjiyosdem (HA), deride, gastrointestinal sistemde ve larinkste tekrarlayici
sislik ataklariyla seyreden nadir, genetik bir hastaliktir. Larinks ataklar1 6zellikle tan1 almamis ya da
hatali tan1 konmus hastalarda 6liimciil olabilmektedir. Tiirkiye'de HA tanis1 ortalama 26 yil kadar ge-
cikmis durumdadir. Bu ¢alisma, iilkemiz hekimlerinin HA'dan ne 6l¢iide haberdar olduklarin: aragtir-
mak icin tasarlanmustir. Gereg ve Yontemler: 14. Ulusal I¢ Hastaliklar1 Kongresi'ne katilan 155 ig
hastaliklar1 uzmanina bu hastalikla ilgili 20 soru yoneltilerek hastalik hakkindaki bilgileri degerlen-
dirilmistir. Bulgular: Hekimlerin énemli bir kismi (%93,5) HA'y1 duydugunu ve %41,9'u en az bir HA
hastasi takip ettigini bildirmekle birlikte, sadece %22'si HA'da C1 inhibit6riin roliiniin ne oldugunu
biliyor iken %38,7'si HA’nin patogenezi hakkinda bir fikre sahip degildi. Hastaligin fatal semptomu
olan larinks 6demi, ankete katilanlarin %181 tarafindan biliniyordu. Katihmecilarin %5’i C4{in tarama
testi oldugunu, %6's1 C1 inhibitér diizey/islevinin tan i¢in gerekli oldugunu biliyordu. Ankete kat-
ilanlarin %10,3'd akut ataklarin tedavisinde kullanilan bir ilacin varligindan haberdar iken, %18,7'si
uzun siireli profilakside ne kullanilacag: hakkinda fikir sahibi idi. Sonug: Bu ¢aligmada, i¢ hastalik-
lar1 uzmanlarinin gogunun bu hastaliktan haberdar oldugu, ancak bu hastaliga tan1 koyma ve has-
taligin tedavisini yonetme agisindan yeterli bilgiye sahip olmadiklari sonucuna varilmigtir.

Anahtar Kelimeler: Anjiyoddemler, herediter; kompleman C1 inhibitor protein;
doktorlar; i¢ hastaliklari; bilgi; farkindalik
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ereditary angioedema (HAE) is a rare but serious genetic disorder
characterized by angioedema attacks in the skin, gastrointestinal
tract and upper airway that can be spontaneous or the result of var-
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ious factors such as trauma.! HAE type I and II are
the more common and better known forms of the
disease. These forms result from autosomal domi-
nant inherited C1 inhibitor (C1-INH) deficiency.
Various types of mutations in the C1-INH gene re-
sult in diminished levels or function of C1-INH
protein (HAE type I) or normal or elevated levels of
C1-INH, which is not fully functional (HAE type
II).2 Type III is less common, and therefore not as
well known. Unlike type I and II, there is no
change in C1-INH level or functionality in HAE
type III, yet similar symptoms are present.® Ap-
proximately 25% of HAE type III cases may result
from mutation in the coagulation factor XII gene;
however, the pathogenesis of this form of the dis-
ease is still not fully understood. Furthermore, de-
spite the fact that most cases of type III have a
family history of the disorder, the exact inheritance
pattern is also unknown.*

The prevalence of HAE is estimated to be ap-
proximately 1 in 10 000 to 50 000 people, with no
marked differences when comparing ethnic groups
or gender.>® The rarity of the disease, together
with frequent misdiagnosis of the symptoms as al-
lergic/anaphylactic angioedema, acute abdominal
disorder or Familial Mediterranean Fever (FMF),
means that while HAE symptoms often begin in
early childhood and persist throughout patients’
lives, awareness of the condition is extremely low
and diagnosis is frequently delayed.”” Failure to
recognize HAE and to establish a correct diagnosis
is well documented.®!®!! In a recent international
survey it has been reported that patients visited an
average of 4.4 different physicians for their symp-
toms before their condition was properly diag-
nosed.'” In Turkey, the mean time between the
onset of symptoms and the established diagnosis of
the disease is as long as 26 years.” This unaccept-
able delay, likely attributable to doctors’ relatively
low level of awareness of the disease, may have
serious consequences in patients’ lives. The risk
of death due to airway obstruction has been esti-
mated at 30% in undiagnosed patients.'?!?
Approximately one third of patients with undi-
agnosed HAE may undergo unnecessary surgery
during abdominal attacks, as intra-abdominal

swellings are often confused with acute abdomi-
nal disorders or the situation may be mistaken for
FMF due to recurrent abdominal pain.>!*1¢ Inef-
fective treatment can cause inadequate control of
attacks, which, as a result, can affect patient’s daily
activities, including work or schooling.'® In this
study, we aimed to investigate the level of knowl-
edge of HAE among internists in Turkey.

I MATERIAL AND METHODS

A questionnaire consisting of 20 questions was
completed on a voluntary basis by 155 internal
medicine specialists from among the attendants of
14" National Congress of Internal Medicine in
Turkey. The participants were all specialists in In-
ternal Medicine and they did not know the topic
of the questionnaire before agreeing to complete
it. The questionnaire began with demographic
items (age, gender, place of employment and years
of experience) and continued with basic HAE-re-
lated questions such as, “Have you ever heard of
Hereditary Angioedema?” and “Have you ever
treated a patient with Hereditary Angioedema?” as
well as more specific HAE-related questions such
as, “What is the deficient protein in Hereditary
Angioedema?”; “Does urticaria accompany Hered-
itary Angioedema attacks?”; “What is the cause of
death in Hereditary Angioedema?”; “What are the
diagnostic steps?” and “What drugs are used for
prophylaxis and to treat breakthrough attacks?”
This study was approved by the local ethics com-
mittee of Ege University School of Medicine and
all study participants provided oral informed con-
sent.

STATISTICAL ANALYSIS

Statistical analyses were performed using SPSS for
Windows 15.0 (SPSS Inc., Chicago, I1l., USA). De-
scriptive statistics were used to summarize demo-
graphic characteristics of the doctors. Data are
presented as mean and standard deviation (SD).
The relation between different parameters was ex-
amined using Pearson’s x’-test. Unpaired Student’s
t-test was used to compare mean values between
different variables. A value of p<0.05 was consid-
ered statistically significant.
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I RESULTS

The characteristics of the physicians who partici-
pated in the study were given in Table 1.

The respondents came from different medical
facilities. Most of the doctors were working in state
hospitals (38.7%; n=60), followed by training and
research hospitals (21.3%; n=33), university hospi-
tals (20%; n=31), private practice (16.1%; n=25),
and community health centers (3.9%; n=6). Among
these facilities, training and research hospitals and
university hospitals differ from the others, as assis-
tant training programs are available.

Of the 155 respondents, 93.5% (n=145) re-
ported that they were aware of the presence of
HAE, and 41.9% (n=65) reported that they had en-
countered at least one patient with HAE during
their career. Awareness of HAE was more preva-
lent among younger doctors compared to older
doctors (35.9+8.2 years vs. 45.7+13.2 years,
p=0.047). There was significant difference between
types of medical facilities and the proportion of
doctors who had seen at least one HAE patient:
Doctors practicing at university hospitals (n=21/31;
67.7%) were more commonly faced with HAE pa-
tients than doctors from state hospitals (n=25/60;
41.6%) or doctors from research and training cen-
ters (n=11/33; 33.3%; p=0.006)

Regarding the inheritance pattern of HAE,
only 16.1% of the doctors (n=25) were aware that
the disease had autosomal dominant inheritance
pattern. Up to 38.7% of the doctors (n=60) reported
that they had no idea about the pathogenesis of the
disease, while 39.3% (n=61) thought that the dis-

ease was related to causes irrelevant to the patho-
genesis of HAE. Only 21.9% of the doctors (n=34)
knew that HAE is the result of C1 inhibitor defi-
ciency. The latter group was separated by type of
medical facility and the ratio of doctors who knew
the role of C1 inhibitor in the pathogenesis of HAE
was calculated for each group; 38.7% (12/31) of the
doctors working in university hospitals knew the
underlying cause of HAE, followed by doctors in
state hospitals (25.0%, n=15/60), community health
centers (16.7%, n=1/6), training and research hos-
pitals (12.1%, n=4/33), and private practice (8.0%,
n=2/25) (p=0.037). When compared to the other
types of facilities combined, doctors working in
university hospitals were significantly more famil-
iar with this aspect of HAE pathogenesis (17.7% vs.
38.7%, respectively, p=0.014).

Sixty-two percent (1=96/155) of all the doctors
believed that urticaria could accompany HAE at-
tacks. When asked about diagnostic methods, only
5.2% (n=8) of the respondents knew that the
screening test for HAE was C4 level measurement;
from this group, three were from university hospi-
tals (n=3/31; 9.7% of university hospitals respon-
dents), three were from state hospitals (n=3/60; 5%
of state hospital respondents), one was from train-
ing and research hospitals (n=1/33; 3% of training
and research hospitals respondents), and one was
from a private practice (n=1/25; 4% of private prac-
tice doctors). None of the doctors from community
health centers knew the screening test for HAE. A
percentage as small as 6% (n=9) reported that C1-
INH levels or function had to be checked for a cor-
rect diagnosis (n=7: C1-INH level; n=1 C1-INH

TABLE 1: The demographics characteristics of the physicians according to health care centers.

University Hospital ~ State Hospital
n=31; 20% n=60; 38.7%
Gender (Female) 15; 48.4% 15; 25%
Age (Years) (mean+SD) 32.846.7 36.7+8.1
Duration of practice 8.5+6.9 12.4+7.9

(Years) {mean+SD)

Training & Research ~ Community Health Private
Hospital Center Practice Total
n=33; 21.3% n=6; 3.9% n=25; 16.1% n=155
7,212% 2;33.3% 6; 24% 45; 29%
31.5£7.1 43+8.1 46.8+7.1 36.7£9.0
6.816.5 18.3t6.6 22.3+6.6 12.318.8

Medical Facility (n;%)
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function; n=1: both C1-INH level and function)
(Figure 1).

When asked about treatment options for acute
attacks, 34.8% of the doctors (n=54) had no idea
about what drugs should be used, while 54.8%
(n=85) reported they would treat their patients
with corticosteroids, adrenaline, and antihista-
mines and 4.5% (n=7) suggested treatment with
FFP. Only 5.8% (n=9) of the doctors could name
C1-INH concentrate, ecallantide and (or) icatibant
as acute HAE therapies. Therapeutic approaches
suggested by the doctors for acute attacks were
given in Figure 2.

Regarding long-term prophylactic therapies,
29 out of 155 (18.7%) doctors suggested using C1
INH concentrate or attenuated androgens; whereas
of the doctors 81.3% (n=126) suggested use of ir-
relevant medications such as CS, antihistamines, or
icatibant.

I DISCUSSION

The diagnostic delay experienced by HAE patients
has been well documented and varies from 12.9 to

B4%

m No idea

= C1inh level

= C1inh function

m C1 inh level&function
@ Others

10%

Z,

FIGURE 1: Responses regarding diagnostic evaluation. A large number of the
doctors were unaware of the diagnostic approach for HAE.

+.5%

0.7% 0.7%

aNo idea
BCorticosteroids/adrenaline/antihistaminics
aC1 inhibitor/eccalantide/icatibant

34.8% ®mFFP

FIGURE 2: Responses regarding treatment for acute HAE attacks. Re-
sponses regarding treatment for acute HAE attacks indicate poor knowledge
of therapeutic options; 5.8% of respondents could name a valid treatment for
acute HAE attacks.

21 years in several studies."®#!*!! In Turkey, the di-
agnostic delay is more than twice what has been re-
ported in the most recent European survey, and is as
high as 26 years.” Considering these data, it is clear
that improvements in the diagnosis of HAE are nec-
essary worldwide. Non-diagnosis and misdiagnosis
are two of the main obstacles to improving quality
of life for patients with HAE. Early detection of
HAE is of key importance and can be the most im-
portant factor in reducing the risks associated with
this disease. Timely and correct diagnosis of HAE
can prevent avoidable deaths as well as improve pa-
tients’ quality of life. Although there are more than
1800 publications worldwide about HAE, there are
few if any investigations focusing on doctors’
knowledge of this serious, potentially fatal disease.
The current study aimed to draw attention toTurk-
ish doctors’ level of awareness of HAE. It was found
that although nearly all of the doctors surveyed
were aware of the existence of HAE, their knowl-
edge of many aspects of HAE was seriously lacking.

As the inheritance pattern of HAE is autoso-
mal dominant, family history may offer a major
clue in the diagnosis. However, only 16% of the
doctors in our study were aware of the inheritance
pattern of both type I and type II HAE. It is worth
noting that this unawareness can itself propagate
delayed diagnosis, as family screening data might
be disregarded, resulting in under-diagnosis of the
relatives of the index case. In a recent study it has
been shown that HAE patients with a positive fam-
ily history were not diagnosed earlier than those
without family history (mean 12.5 years vs. 10.8
years, respectively).!

The wide variation of presenting symptoms
can also make diagnosis challenging. Recurrent an-
gioedema attacks are very similar to some aller-
gic/anaphylactic reactions. Unfortunately, the
laryngeal attacks occurring during an HAE attack
may be mistaken for an allergic reaction; this can
have serious consequences, as treatment with inef-
fective therapies can result in death by asphyxia-
tion. In C1-INH dependent forms of HAE, patients
usually present with cutaneous angioedema affect-
ing various areas of the body. However, unlike
mast cell mediated angioedema, as seen in allergic
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conditions, urticaria is typically absent in patients
with HAE." This clinical clue may help physicians
to distinguish mast cell mediated angioedema from
bradykinin-mediated forms, as seen in HAE. How-
ever, 62% of the doctors in our study believed that
urticaria could be a part of angioedema attacks.
One can argue that this erroneous belief could lead
to incorrect treatment with antihistamines, corti-
costeroids, and sometimes adrenaline as the condi-
tion itself can be mistaken for allergic conditions.
In accordance with this argument, in this study,
only a very small percentage of the doctors knew
which drugs can be used as acute or prophylactic
therapies for HAE. Fifty-four doctors (34.8%) had
no idea what drugs are used to treat HAE attacks,
while 85 (54.8%) reported that they would treat
the patients with drugs that have no effect in HAE,
such as adrenaline or antihistamines. More than
80% of the doctors did not know which drugs are
used in the prophylactic therapy of HAE.

A blood test for complement C4 level between
and during attacks is a very reliable test for screen-
ing HAE cases, as C4 levels are diminished in
nearly all patients during attacks.'® Blood testing
for C1-INH protein level and functionality is nec-
essary for correct diagnosis.>'® In the current study,
only 21.9% of the doctors were aware that HAE
was the result of C1-INH deficiency. Furthermore,
while both C1-INH level and function analyses are
necessary for a definitive diagnosis, more than 90%
of the doctors did not know either of these diag-
nostic tests. Among doctors who were aware of
HAE, the role of C1-INH dysfunction was less well
known than decreased C1-INH level (Figure 1).
This finding is supported by a recent study in
which Zanichelli et al. reported that the mean
delay between symptom onset and diagnosis was
12.2 years for type I HAE patients versus 19.6 years
for type II HAE patients.'® The underemphasis of
C1-INH function analysis may be likely due to the
fact that until recently it was not a standardized or
widely performed test. The result is that even when
HAE is suspected, patients are usually tested for
only C1-INH level (and not C1-INH function),
which is normal or elevated in HAE type II, mis-
leading physicians and further delaying diagnosis.

A survey conducted in June 2010 among pa-
tient organizations representing more than 11,600
patients in 12 countries (France, Germany, Hun-
gary, Norway, Spain, Ukraine, United Kingdom,
and Israel) revealed that HAE is too often under-
recognized, under-diagnosed, and under-treated by
the physicians (State of management HAE in Eu-
rope. HAE] International Patient Organisation for
C1-Inhibitor Deficiencies Report 2011. www.haei.
org/ sites/ default/ files/ public/ 201101_ HAEi Re-
port.pdf). The knowledge of health professionals is
rated poor or very poor by 92% of the participants.
No respondent rated professional knowledge as
good or very good. In the same survey, respondents
estimate that across Europe, less than two fifths of
patients with HAE have received a formal diagno-
sis. There are alarming implications for the re-
maining three fifths of patients who have not been
diagnosed yet, given the high risk of serious and
life-threatening complications associated with the
disorder. In another recent international survey,
patients reported having seen an average of 4.4
physicians over 8.3 years before their condition
was correctly diagnosed.'” Even after diagnosis,
there have been problems with delivering effective
treatment to patients in Turkey. Although C1 es-
terase inhibitor has been available in Europe for
more than 30 years, it has only been approved in
Turkey to treat HAE acute attacks since 2009 and
is still not approved as a prophylactic therapy.
Therefore, many Turkish HAE patients may not
have continued to actively seek medical help for
acute attacks after receiving a definitive diagnosis
because physicians did not have effective treat-
ments to offer to them.

Some patterns emerged regarding the doctors’
knowledge of HAE. In general, younger doctors
had heard of HAE more often than older doctors.
Also, doctors working in university hospitals re-
ported treating HAE patients more often than doc-
tors working in other institutions, and also knew
more about the pathogenesis of the disease. This
may be explanied by the fact that an increasing
number of medical schools have started to include
HAE in their curriculum in recent years. This find-
ing indicates that education about HAE is very im-
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portant for doctors’ awareness. The recent publica-
tion of several studies concerning HAE and new
guidelines for diagnosis and treatment has in-
creased HAE awareness among the global medical
community. However, the problem of under-diag-
nosis is still a concern. Medical students and recent
graduates seem to be benefiting from these devel-
opments, but for doctors who have not graduated
recently, education about HAE needs to be incor-
porated into their professional development in
some form.

I CONCLUSION

Although nearly all of the internists in our study
confirmed that they had heard of HAE, the rest of

our data indicate that they are not familiar enough
with the salient features of the disease to recognize
it when faced with a patient with HAE. It is worth
mentioning once again that physician ignorance
and the resulting diagnostic delay may have irre-
mediable and catastrophic consequences. Contin-
uing to raise awareness of hereditary angioedema
among allergists and other medical professionals is
essential to ensure that patients are correctly diag-
nosed without delay and treated properly.
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