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ABSTRACT
Background Hereditary angioedema (HAE) is an autosomal dominant disorder characterized by
recurrent episodes of angioedema without urticaria or pruritus. In this study, we compared the levels of
anabolic hormones, such as insulin, insulin-like growth factor, growth hormone, and thyroid hormones
(thyroid-stimulating hormone [TSH], triiodothyronine [T3], and thyroxine [T4]), and the levels of
hormones that are considered catabolic, such as adrenocorticotrophic hormone (ACTH) and cortisol,
between HAE patients and controls. We also discussed the contribution of these hormones to the
pathophysiology of HAE.
Material and Methods The study included 18 patients (9 diagnosed with HAE type 1 and 9 with HAE type
2) who were followed in the immunology and allergy clinic between January 2013 and January 2020.
The control group comprised 28 age- and gender-matched healthy control subjects. For determination
of hormone levels enzyme standard radioimmunoassay, immunometric and immunoluminometric
assays were used.
Results The HAE type 1, HAE type 2, and healthy control groups showed no significant differences
in insulin, insulin-like growth factor, ACTH, cortisol, TSH, or T4 levels. The C-peptide and T3 levels
were significantly different between the groups (p=0.011 and p=0.027, respectively). Post-hoc pairwise
comparison revealed no significant difference in C-peptide level among the groups, but a significant
difference in the T3 level was detected between HAE type 1 patients and controls (p=0.029).
Conclusions Although no significant differences were observed in other anabolic hormone levels
between the controls and HAE patients, T3 levels were significantly lower in type 1 HAE patients. Close
monitoring of low T3 levels is required, particularly in patients with type 1 HAE.
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Introduction

Hereditary angioedema (HAE) is an autosomal
dominant disorder characterized by recurrent
episodes of angioedema without urticaria or
pruritus. Attacks often involve the skin, upper
respiratory mucosa, and gastrointestinal tract.
Angioedema attacks are self-limiting and the
sufferer completely returns to normal within 2-5
days. However, fatal asphyxia can occur due
to laryngeal involvement.!? During an attack,
plasma bradykinin levels rise well above normal,
and the development of angioedema has been
attributed to the increase in bradykinin.? Agents
such as antifibrinolytics (tranexamic acid), partial
androgen analogs (danazol), plasma-derived C1
inhibitor concentrates, and humanized plasma
kallikrein monoclonal antibodies are used as
prophylactic treatment for the disease.*” Plasma-
derived and recombinant C1 esterase inhibitor
concentrates, bradykinin b2 receptor antagonists,
and kallikrein inhibitors can be used to treat an
acute attack.® Danazol is a partial androgen that
has been used successfully for many years to treat
patients with HAE.>! In animal experiments,
danazol prevents attacks by increasing liver
production of the CIl esterase protein.''? Other
hormones increase the synthesis of serum
proteins from the liver during the pathogenesis
of HAE, and may be useful in the treatment of
the disease. Although activation of factor XII
and plasma prekallikrein on the endothelial cell
surface is important in the initiation of attacks,
information is limited as to why HAE patients
show deficits in the synthesis of the CI esterase
protein, and whether they have adequate levels
of anabolic hormones that aid in the synthesis of
the CI esterase protein by the liver. In this study,
we compared the levels of anabolic hormones,
such as insulin, insulin-like growth factor,
growth hormone, and thyroid hormones (thyroid-
stimulating hormone [TSH], triiodothyronine
[T3], and thyroxine [T4]), and catabolic hormones,
such as adrenocorticotrophic hormone (ACTH)
and cortisol, between HAE patients and controls.
We also discuss the contribution of these hormones
to the pathophysiology of HAE.

Material and Methods

The study included 18 patients (9 diagnosed with
HAEtype 1 and 9 with HAE type 2) followed in the
immunology and allergy clinic between January
2013 and January 2020. We also included 28 age-
and gender-matched subjects as controls. Patients
with known hypothyroidism or hyperthyroidism
who took medication, had another chronic disease
that may cause euthyroidism, had a diagnosis of
widespread inflammatory disease or diabetes
mellitus, or received other medical treatment were
excluded from the study. The study protocol was
approved by the local ethics committee (decision
no: 2018/1576, date: 16.10.2018), and written
informed consent was obtained from all patients.

All HAE patients were under on-demand
treatment and none were receiving prophylactic
treatment, such as tranexamic acid or danazol, for
HAE. Blood samples were taken from all HAE
patients when they were asymptomatic for HAE
attacks.

Venous blood samples were drawn for
biochemical analyses after at least 10 h of
fasting early in the morning (7.00 am). All
biochemical analyses were performed in the
central biochemistry laboratory of the Meram
Faculty of Medicine. Complete blood counts were
performed with the Cell Dyn 3700 device (Abbott
Laboratories, Abbott Park, IL, USA). Serum
C4 levels were measured with the Advia 2400
Clinical Chemistry System (Siemens, Tarrytown,
NY, USA) using a colorimetric method. Serum
C1 esterase inhibitor levels were measured with
the Siemens BN II/BN ProSpec system and a
nephelometric assay. Serum Cl1 esterase inhibitor
function was assessed by the chromogenic method
using the Stago Compact Max device (Stago,
Parsippany, NJ, USA).

Concentrations of insulin, c-peptide and ACTH
were assessed using standard radioimmunoassay
(RTA) (Pharmacia Insulin RIA 100, Pharmacia
& Upjohn, Inc., Uppsala, Sweden; Lumitest
ACTH, Brahms Diagnostica GmbH, Berlin,
Germany). For determination of cortisol, TSH,
free T3, and free T4, enzyme immunometric
and immunoluminometric assays were used,
respectively (Enzymun-Test Cortisol ES 300
and Elecsys, Roche Molecular Biochemicals,
Mannheim, Germany). Allsamples were measured
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in duplicate in the same assay. Serum insulin-like
growth factor (IGF-1) level was determined using
an immunofluorometric assay with acid-ethanol
serum extracts.

Statistical analysis

The analysis was performed with IBM SPSS
Statistics software (ver. 22.0; IBM Corp., Armonk,
NY, USA). Normally distributed parameters
are presented as meanztstandard deviation, and
skewed parameters as medians (interquartile
range). Descriptive data are presented as
frequencies and percentages, and were compared
using the chi-square test. Baseline characteristics
were compared using the independent Student’s
t-test, Mann-Whitney rank-sum test, Fisher’s
exact test, or chi-square test, as appropriate. We
used one-way analysis of variance for analyzing
normally distributed parameters with homogeneity
of variances. We used the Kruskal-Wallis method
if a parameter was not normally distributed or
heterogeneity was detected. Tamhane’s T2 test
was used for the post-hoc analysis. A p-value
>(.05 was considered significant.

Results

In total, 18 HAE patients (12 females and 6
males) and 28 age- and gender-matched healthy
subjects (18 females and 10 males) were included
in the study. In the HAE group, nine patients
with a diagnosis of type 1 HAE, and nine with
type 2 HAE, were followed up. The demographic
and laboratory characteristics of the patients are
summarized in Table 1.

The average ages of the HAE and control
groups were 36.33+11.81 and 38.07£12.21 years,
respectively. No differences in age or gender
were observed between the patients and controls
(p=0.634 and p=0.747, respectively). Although
the insulin, IGF-1, growth hormone, ACTH,
cortisol, TSH, and T4 levels tended to be lower in
HAE patients than controls, the differences were
not significant (Figure I). However, a significant
difference in C-peptide levels was observed
between the HAE patients and controls (p=0.030).
In addition, the T3 levels were significantly lower
in the HAE patients (p=0.130) (7able 2) (Figure 2).

No significant differences in insulin, IGF-

1, ACTH, cortisol, TSH, or T4 levels were
detected among the HAE type 1, HAE type 2,
and control groups. Significant differences in
C-peptide and T3 levels were observed among the
groups (p=0.011 and p=0.027, respectively) (Table
3). Post-hoc pairwise comparisons revealed no
significant difference in C-peptide levels among
the groups, but a significant difference in T3 levels
was observed between HAE type 1 patients and
controls (p=0.029) (Table 4).

Table 1. Demographic and laboratory parameters of the
hereditary angioedema patients (n: 18).

Purameters Values

Ape (years) 36.33=11.81
Females n (%) 12 {66.7)
HAE type I n (%) 9(50)

HAE type I n (%4) 9(50)
Consanguinily n (%} 6 (33.3)

€1 esterase inhibitor level (mg/dL) 11.000 (3-50
Cl eslerase inhibitor activily (%) 14 (3-171})
Age of onset of svmptoms (years) 9 (2-36)
Age at diagnosis, vears 20.50-12.1
Diagnostic delay, years 3300034

Weutrophil count at diagnosis {mm?) SARERO-1,681.00

Lymphoeyte count at diagnosis (mm™y 2,007 T8+667,92
Platelet count at diagnosis (mm®) 281, 38880992 430,67
AMNA positivity n (%4) J(16e.6T)

c4 0.06 (0.01-0.23)

HAE: hereditary angioedema, C1: complement factor 1,
ANA: antinuclear antibody.

Discussion

HAE is a rare autosomal dominant disease
characterized by a C1 esterase inhibitor deficiency
and/or decreased activity. In our study, a
significant difference in the T3 level was observed
between HAE patients and healthy controls, due to
the difference between type 1 HAE patients with a
Cl1 esterase inhibitor deficiency and controls. The
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Table 2. Comparison of clinical parameters of hereditary angioedema and control patients.

Parameters HAE (n: 18) Controls (n: 28) P value
Age (yoars) 36.33£11.81 38.07=12.21 0.634
Females n (%) 12 (66.7) 18 (72} 0.747
Glucose (mg/dL) B7.50£11.03 98.12=9.97 0.934
Insulin {mU/L} 11.25 (4.92-48.22) 14.03 (2-31.30) 0.350
C-peptide (ng/mL) 295(1.81-9.72) 2,51 (0,39-7.05) 0.030
IGFE-1 {ng/mL) 163316801 180.01+57 58 0.260
Girowth hormone (ng/mL) 0.24 (0.04-3.13) 0.35 ((.05-8.24) 0.866
ACTH (pgimL) 17.64 (10.48-31.03) 17.73 (6.20-64.20) 0.620
Cortisol (mcgfdL) 11.33+4.26 14.47+6.03 0.045
TSH (mU/L) 1.62 (0.77-4.86) 1.65 (11.53-5.27) 0.311
Free T3 (ng/L) 304034 330031 0.013
Free T4 (ng/dL) 1.2 (0.023-0.151) 1.34 (1.10-14.0) 0.131

Data were given as mean+SD or median (min-max). HAE: hereditary angioedema, IGF-1: insulin-like growth
factor 1, ACTH: adrenocorticotropic hormone, TSH: thyroid-stimulating hormone, T3: triiodothyronine, T4:

thyroxine.

Table 3. Hereditary angioedema type I, type II, and control patients’ demographic and laboratory para-

meters.

Parameters HAE type 1 (i %) HAF tvpe 2 {m: 9) Controls (1; 18) PP wahue
Ase (years) 37671059 A5 00£13.19 3B 0T+12.21 0504
Females n (%) 6 (06.7) 6 (66.7) 6 (64.3) 0.9%6
Glucose (me/dL) B5.07£12.28 9063930 88121027 0.523
Insulin {mbi/L] 1129 (4-30.08) 1120(3.35-48.22) 14.03 {2-81.50) 0637
C-peptide (ngml) 2,95 (1.87-5.91) 294 (1.81-9.72) 2.51 (1,39-7.05) 0.011
IGF-1 {ngimlL) 159 53+45.03 167.00+87 84 [80.001+57 58 L6537
Growth hormane {ngfml) 0,16 (0.4-3.15) 028 (0.04-1_40) 035 (0.05-8_24) 0.523
ACTH (pgfml.) 1710 (10.48-31.03) 1817 (11.13-27.49) I7.73 (f.20-64.20)  0.884
Cuortisel (/L) 11.92+4.80 10.74+3 85 1447 + 6.03 (1160
TSH (L) 161 (0.82-2.52) 165 (00.77-4.86) .65 (0.53-5.27) 0.559
Free T3 (n'L) 297034 L11H0.34 A0 0027
Free T4 (ng/dL) 1,19 {1.04-1.45) 133 (1.03-1.50) 134 (1.10-14.00) 0.184

Data were given as mean+SD or median (min-max). HAE: hereditary angioedema, IGF-1: insulin-like growth
factor 1, ACTH: adrenocorticotropic hormone, TSH: thyroid-stimulating hormone, T3: triiodothyronine, T4:

thyroxine.
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Figure 1. Comparison of hormone levels among the hereditary angioedema type
1, hereditary angioedema type 2 and control groups.
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Figure 2. Comparison of thyroid hormone levels among the hereditary angioede-
ma type 1, hereditary angioedema type 2 and control groups.

Table 4. Post-hoc analysis of HAE patients accor-
ding to T3 and C-peptide levels.

Purameters P value

HAE type 1 HAE ype I 0.633

T3 Conlrols 0.029
HAaEtypell HAEGpel 0633

Controls 0.288

HAE type | HAE type [T 0.907

C-peptide Controls (0.183
HAEtypell HAEtypel 0.907

Controls 0326

HAE: hereditary angioedema, T3: triiodothyronine.

levels of other anabolic hormones, such as insulin,
IGF-1, growth hormone, TSH, and T4, tended to
be lower in HAE patients than control groups,
although the differences were not significant.
Thyroid hormones control and regulate the
synthesis of many plasma proteins*'°, including
transferrin, prothrombin and angiotensinogen, as
well as complement, fibrinogen, and lipoproteins.
Zhang et al.' showed that thyroid hormone and
complement levels were correlated in patients
with multiple sclerosis. Karkhaneh et al.'” reported
that serum T3 and T4 levels were correlated with
complement levels in normal-weight humans.
Czaller et al.’® reported lower free T3 and free T4
levels in patients with type 1 HAE compared to
controls. In the same study, free T4 levels were
lower in patients who had more versus less frequent
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HAE attacks. These findings suggest that thyroid
hormones have an effect on complement in many
diseases, and may also play a role in the course of
HAE, which is considered a complement system
disease.

Thyroid hormones also have many effects
on the coagulation and fibrinolytic systems.!*?!
Numerous studies have examined the relationship
between histamine-mediated angioedema and
thyroid hormone disorders'>?°  but few have
investigated the relationship between HAE and
thyroid hormones. Moreover, these studies mostly
examined the relationships of hyperthyroidism,
hypothyroidism, and thyroiditis with HAE
attacks.?®?” Thyroid disorders are among the most
common autoimmune disorders in type 1 HAE
patients.?® Liu et al.” reported a case of coexisting
Graves’ disease and type 1 HAE. Farkas et al.?
showed that the frequency of attacks is lower in
HAE patients taking anti-thyroid drugs or thyroid
hormone replacement therapy. The findings of
our study and those of Farkas et al.?® suggest that
the metabolic effects of thyroid hormones are
involved in the pathogenesis of HAE.

Type 1 HAE progression is associated with a
low C1 esterase inhibitor level, and type 2 HAE
progression with dysfunction in the C1 esterase
inhibitor.?® The finding that the T3 level was
significantly different between our type 1 (but not
type 2) HAE patients and controls supports our
hypothesis that T3 may affect the course of the
disease by synthesizing the C1 esterase inhibitor.

In the most recent primary immunodeficiency
disease (PID) classification system, HAE was
included in the complement deficiency subclass
of primary immunodeficiencies, and in the
immunodeficiency group with susceptibility to
infections.’® Although frequent infections are
not the main clinical feature of HAE, recurrent
angioedema attacks in these patients may cause
low T3 by including euthyroid sick syndrome,
which is seen during chronic and serious diseases.

The main limitations of this study were
its single-center design and relatively small
population. The absence of a patient group taking
anormal Cl1 inhibitor, and of patients evaluated for
mutations known to be involved in the etiology of
HAE (such as SERPING, FXII, angiopoietin, and
plasminogen mutations), are further limitations.

Conclusions

We hypothesized that the levels of anabolic
hormones might be lower in the HAE patient group
than controls, based on long-term prophylaxis with
danazol, and the increased expression of complement
proteins and many serum protein syntheses due to the
anabolic effects of danazol. Although no significant
difference was observed between the controls and
HAE patients in of the levels of other anabolic
hormones, the T3 levels were significantly lower in
type 1 HAE patients than controls. Close monitoring
of low T3 levels is required, particularly in patients
with type 1 HAE. Larger studies are needed to
assess the effects of T3 replacement on C1 esterase
inhibitor levels and attack frequency in euthyroid
HAE patients.

Conflict of interest

The author(s) declared no potential conflicts of
interest with respect to the research, authorship,
and/or publication of this article.

Funding Sources

The author(s) received no financial support for
the research, authorship, and/or publication of
this article.

Ethical Approval
Local ethics committee approved the study
protocol.

Authors’ Contribution

Study Conception, Design, Supervision,
Critical Review, Manuscript preparing: GA, HO,
IB, FC, EY, SA, AZC; Literature Review: HO;
Statistical Analysis and/or Data Interpretation:
IB.

References

1. BorkK, Meng G, Staubach P, Hardt J. Hereditary angioedema:
new findings concerning symptoms, affected organs, and
course. Am J Med. 2006 Mar;119(3):267-74. doi: 10.1016/j.
amjmed.2005.09.064.

2. Busse PJ, Christiansen SC. Hereditary angioedema. N
Engl J Med. 2020 Mar 19;382(12):1136-48. doi: 10.1056/
NEJMral808012.

3. Bork K, Frank J, Grundt B, Schlattmann P, Nussberger J,
Kreuz W. Treatment of acute edema attacks in hereditary
angioedema with a bradykinin receptor-2 antagonist
(Icatibant). J Allergy Clin Immunol. 2007 Jun;119(6):1497-
503. doi: 10.1016/j.jaci.2007.02.012.

160



Turk J Int Med 2022;4(4):155-162

Hormonal Disorders and Hereditary Angioedema

10.

11.

12.

13.

Maurer M, Magerl M, Ansotegui I, Aygoren-Piirsiin E,
Betschel S, Bork K, Bowen T, Balle Boysen H, Farkas H,
Grumach AS, Hide M, Katelaris C, Lockey R, Longhurst
H, Lumry WR, Martinez-Saguer I, Moldovan D, Nast A,
Pawankar R, Potter P, Riedl M, Ritchie B, Rosenwasser
L, Sanchez-Borges M, Zhi Y, Zuraw B, Craig T. The
international WAO/EAACI guideline for the management
of hereditary angioedema-The 2017 revision and update.
Allergy. 2018 Aug;73(8):1575-96. doi: 10.1111/all.13384.
Zuraw BL, Bernstein JA, Lang DM, Craig T, Dreyfus D,
Hsieh F, Khan D, Sheikh J, Weldon D, Bernstein DI, Blessing-
Moore J, Cox L, Nicklas RA, Oppenheimer J, Portnoy JM,
Randolph CR, Schuller DE, Spector SL, Tilles SA, Wallace
D; American Academy of Allergy, Asthma and Immunology;
American College of Allergy, Asthma and Immunology. A
focused parameter update: hereditary angioedema, acquired
Cl inhibitor deficiency, and angiotensin-converting enzyme
inhibitor-associated angioedema. J Allergy Clin Immunol.
2013 Jun;131(6):1491-3. doi: 10.1016/j.jaci.2013.03.034.
Zuraw BL, Busse PJ, White M, Jacobs J, Lumry W, Baker
J, Craig T, Grant JA, Hurewitz D, Bielory L, Cartwright
WE, Koleilat M, Ryan W, Schaefer O, Manning M, Patel
P, Bernstein JA, Friedman RA, Wilkinson R, Tanner D,
Kohler G, Gunther G, Levy R, McClellan J, Redhead J,
Guss D, Heyman E, Blumenstein BA, Kalfus I, Frank
MM. Nanofiltered CI1 inhibitor concentrate for treatment of
hereditary angioedema. N EnglJ Med. 2010 Aug 5;363(6):513-
22. doi: 10.1056/NEJMoa0805538.

Banerji A, Busse P, Shennak M, Lumry W, Davis-Lorton M,
Wedner HJ, Jacobs J, Baker J, Bernstein JA, Lockey R, Li
HH, Craig T, Cicardi M, Riedl M, Al-Ghazawi A, Soo C,
Jarrobino R, Sexton DJ, TenHoor C, Kenniston JA, Faucette
R, Still JG, Kushner H, Mensah R, Stevens C, Biedenkapp
JC, Chyung Y, Adelman B. Inhibiting plasma kallikrein for
hereditary angioedema prophylaxis. N Engl J Med. 2017 Feb
23;376(8):717-28. doi: 10.1056/NEJMoal605767.

Frank MM. 8. Hereditary angioedema. J Allergy Clin
Immunol. 2008 Feb;121(2 Suppl):S398-401; quiz S419. doi:
10.1016/j.jaci.2007.07.057.

Herrmann G, Schneider L, Krieg T, Hunzelmann N,
Scharffetter-Kochanek K. Efficacy of danazol treatment in
a patient with the new variant of hereditary angio-oedema
(HAE III). Br J Dermatol. 2004 Jan;150(1):157-8. doi:
10.1111/3.1365-2133.2004.05669.x.

Veronez CL, Moreno AS, Constantino-Silva RN, Maia LSM,
Ferriani MPL, Castro FFM, Valle SR, Nakamura VK, Cagini
N, Gongalves RF, Mansour E, Serpa FS, Coelho Dias GA,
Piccirillo MA, Toledo E, de Souza Bernardes M, Cichon S,
Stieber C, Arruda LK, Pesquero JB, Grumach AS. Hereditary
angioedema with normal C1 inhibitor and F12 mutations in
42 Brazilian families. J Allergy Clin Immunol Pract. 2018
Jul-Aug;6(4):1209-16.¢8. doi: 10.1016/j.jaip.2017.09.025.
Gelfand JA, Sherins RJ, Alling DW, Frank MM. Treatment
of hereditary angioedema with danazol. Reversal of clinical
and biochemical abnormalities. N Engl J Med. 1976 Dec
23;295(26):1444-8. doi: 10.1056/NEJM197612232952602.
Farkas H, Czaller I, Csuka D, Vas A, Valentin S, Varga L,
Széplaki G, Jakab L, Fiist G, Prohdszka Z, Harmat G, Visy
B, Karadi I. The effect of long-term danazol prophylaxis on
liver function in hereditary angioedema-a longitudinal study.
Eur J Clin Pharmacol. 2010 Apr;66(4):419-26. doi: 10.1007/
$00228-009-0771-z.

Lin KH, Lee HY, Shih CH, Yen CC, Chen SL, Yang RC,
Wang CS. Plasma protein regulation by thyroid hormone.
J  Endocrinol. 2003 Dec;179(3):367-77. doi: 10.1677/

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

j0e.0.1790367.

Potlukova E, Jiskra J, Freiberger T, Limanova Z, Zivorova
D, Malickova K, Springer D, Grodecka L, Antosova M,
Telicka Z, Pesickova SS, Trendelenburg M. The production of
mannan-binding lectin is dependent upon thyroid hormones
regardless of the genotype: a cohort study of 95 patients
with autoimmune thyroid disorders. Clin Immunol. 2010
Jul;136(1):123-9. doi: 10.1016/j.c1lim.2010.02.015.

Gompel A, Fain O, Boccon-Gibod I, Gobert D, Bouillet
L. Exogenous hormones and hereditary angioedema. Int
Immunopharmacol. 2020 Jan;78:106080. doi: 10.1016/.
intimp.2019.106080.

Zhang B, Jiang Y, Yang Y, Peng F, Hu X. Correlation between
serum thyroxine and complements in patients with multiple
sclerosis and neuromyelitis optica. Neuro Endocrinol Lett.
2008 Apr;29(2):256-60.

Karkhaneh M, Qorbani M, Ataie-Jafari A, Mohajeri-Tehrani
MR, Asayesh H, Hosseini S. Association of thyroid hormones
with resting energy expenditure and complement C3 in
normal weight high body fat women. Thyroid Res. 2019 Oct
25;12:9. doi: 10.1186/s13044-019-0070-4.

Czaller I, Csuka D, Zotter Z, Veszeli N, Takacs E, Imreh
E, Varga L, Farkas H. Thyroid hormones and complement
parameters in hereditary angioedema with Cl-inhibitor
deficiency. Ann  Allergy Asthma Immunol. 2016
Aug;117(2):175-9. doi: 10.1016/j.anai.2016.06.005.

Erem C. Coagulation and fibrinolysis in thyroid dysfunction.
Endocrine. 2009 Aug;36(1):110-8. doi: 10.1007/s12020-009-
9185-z.

Franchini M. Hemostatic changes in thyroid diseases:
haemostasis and thrombosis. Hematology. 2006 Jun;11(3):203-
8. doi: 10.1080/10245330600667591.

Franchini M, Montagnana M, Manzato F, Vescovi PP. Thyroid
dysfunction and hemostasis: an issue still unresolved. Semin
Thromb Hemost. 2009 Apr;35(3):288-94. doi: 10.1055/s-
0029-1222607.

Fraser K, Robertson L. Chronic urticaria and autoimmunity.
Skin Therapy Lett. 2013 Nov-Dec;18(7):5-9.

Gonzalez-Diaz SN, Sanchez-Borges M, Rangel-Gonzalez
DM, Guzman-Avilan RI, Canseco-Villarreal JI, Arias-
Cruz A. Chronic urticaria and thyroid pathology. World
Allergy Organ J. 2020 Mar 6;13(3):100101. doi: 10.1016/.
waojou.2020.100101.

Kasumagic-Halilovic E, Beslic N, Ovcina-Kurtovic
N. Thyroid autoimmunity in patients with chronic
urticaria. Med Arch. 2017 Feb;71(1):29-31. doi: 10.5455/
medarh.2017.71.29-31.

Kolkhir P, Metz M, Altrichter S, Maurer M. Comorbidity
of chronic spontaneous urticaria and autoimmune thyroid
diseases: A systematic review. Allergy. 2017 Oct;72(10):1440-
60. doi: 10.1111/all.13182.

Farkas H, Csuka D, Gacs J, Czaller I, Zotter Z, Fiist G,
Varga L, Gergely P. Lack of increased prevalence of
immunoregulatory disorders in hereditary angioedema due
to Cl-inhibitor deficiency. Clin Immunol. 2011 Oct;141(1):58-
66. doi: 10.1016/j.clim.2011.05.004.

Muhlemann MF, Macrae KD, Smith AM, Beck P, Hine I,
Hegde U, Milford-Ward A, Carter GD, Wise PH, Cream JJ.
Hereditary angioedema and thyroid autoimmunity. J Clin
Pathol. 1987 May;40(5):518-23. doi: 10.1136/jcp.40.5.518.
Levy D, Craig T, Keith PK, Krishnarajah G, Beckerman
R, Prusty S. Co-occurrence between C1 esterase inhibitor
deficiency and autoimmune disease: a systematic literature
review. Allergy Asthma Clin Immunol. 2020 May 27;16:41.
doi: 10.1186/513223-020-00437-x.

161



Turk J Int Med 2022;4(4):155-162

Aytekin et al.

29.

30.

Liu MJ, Shyur SD, Chuang HH, Yang PH. Hereditary
angioedema and Graves’ disease: The first case report. J
Formos Med Assoc. 2017 Oct;116(10):819-20. doi: 10.1016/j.
jfma.2017.04.016.

Bowen T, Cicardi M, Farkas H, Bork K, Longhurst HJ, Zuraw
B, Aygoeren-Piirsiin E, Craig T, Binkley K, Hebert J, Ritchie
B, Bouillet L, Betschel S, Cogar D, Dean J, Devaraj R, Hamed
A, Kamra P, Keith PK, Lacuesta G, Leith E, Lyons H, Mace
S, Mako B, Neurath D, Poon MC, Rivard GE, Schellenberg
R, Rowan D, Rowe A, Stark D, Sur S, Tsai E, Warrington
R, Waserman S, Ameratunga R, Bernstein J, Bjorkander J,
Brosz K, Brosz J, Bygum A, Caballero T, Frank M, Fust G,
Harmat G, Kanani A, Kreuz W, Levi M, Li H, Martinez-

QK]

31.

Saguer I, Moldovan D, Nagy I, Nielsen EW, Nordenfelt P,
Reshef A, Rusicke E, Smith-Foltz S, Spéth P, Varga L, Xiang
ZY.2010 International consensus algorithm for the diagnosis,
therapy and management of hereditary angioedema. Allergy
Asthma Clin Immunol. 2010 Jul 28;6(1):24. doi: 10.1186/1710-
1492-6-24.

Bousfiha A, Jeddane L, Picard C, Al-Herz W, Ailal F,
Chatila T, Cunningham-Rundles C, Etzioni A, Franco JL,
Holland SM, Klein C, Morio T, Ochs HD, Oksenhendler E,
Puck J, Torgerson TR, Casanova JL, Sullivan KE, Tangye
SG. Human inborn errors of immunity: 2019 Update of the
IUIS Phenotypical Classification. J Clin Immunol. 2020
Jan;40(1):66-81. doi: 10.1007/s10875-020-00758-x.

@@ This is an open access article distributed under the terms of Creative Common

Attribution-NonCommercial-NoDerivatives 4.0 International License.

162



	Yer İmi 1

