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Abstract

Background: Bullous diseases are classified as autoimmune blistering diseases, hereditary blistering disorders, and blistering dis-
eases secondary to inflammation and physical trauma. This study evaluated clinicopathological features of patients with bullous
diseases.

Methods: This is a retrospective cross-sectional study of 88 patients with vesiculobullous diseases referred to the dermatology clinic
of Afzalipour hospital in Kerman, Iran. Demographic features of the patients, type of lesions, differential diagnosis, and pathological
features (site of skin biopsy, final pathological diagnosis, type of inflammatory cells, and direct immunofluorescence results) were
recorded. Data were analyzed by chi-square test and independent t-test.

Results: Eighty-eight patients (59.1% females and 40.9% males) were evaluated. The mean age of patients was 45.09 + 20.48 years.
Autoimmune blistering diseases, hereditary bullous diseases, and blisters secondary to inflammation and trauma were observed
in 79.5%, 11.4%, 6.8%, and 2.3% of the cases, respectively. The most common diseases were pemphigus vulgaris (29.5%) and bullous
pemphigoid (21.6%). There was a significant correlation between the type of the disease and the age of patients (P-value =0.001) and
the duration of the disease (0.047).

Conclusions: The most common autoimmune blistering diseases, hereditary bullous diseases, and blisters secondary to inflamma-
tion and trauma were pemphigus vulgaris, epidermolysis bullosa, lichen planus, and diabetic bullae/friction blister, respectively.
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rescence (DIF) results [including the type of immunoglob-
ulin (Ig) such as IgA, IgG, and IgM, as well as a complement
(C3), site (basement membrane zone or intercellular), and
pattern (granular, lace-like, or linear)] (7-9). Hereditary
blistering disorders, including epidermolysis bullosa (EB),
Darier disease, Hailey-Hailey disease, and porphyrias, are
caused by mutations in genes involved in synthesizing
structural proteins and heme (10).

1. Background

Bullous diseases are clinically classified as autoim-
mune blistering diseases, hereditary blistering disorders,
and blisters secondary to inflammation and physical
trauma. Autoimmune bullous diseases are one of the
most important types of acquired blistering diseases with
nearly similar clinical features. They lead to mucocuta-
neous involvement with a high risk of mortality rate in un-
treated cases (1-3). Dysregulation of the immune system
and production of autoantibodies against various target
antigens of the skin, such as desmoglein and desmoplakin,
have an essential role in the pathogenesis of these diseases

2. Objectives

(4-6). Autoimmune blistering diseases are categorized ac-
cording to the blister site (subcorneal, intraspinous layer,
suprabasilar, and subepidermal) and direct immunofluo-

This study evaluated clinicopathological features of pa-
tients with vesiculobullous diseases referred to Afzalipour
hospital.
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3. Methods

This is a retrospective cross-sectional study of 88 cases
with vesiculobullous diseases referred to Afzalipour hos-
pital in Kerman, Iran, from September 2014 to December
2020. The inclusion criterion included all patients with
vesiculobullous diseases referred to the operating rooms
of the dermatology department for a skin biopsy. The ex-
clusion criterion was incomplete patients’ records. First,
demographic features of the patients (age and sex), clin-
ical features of the lesions (type of skin lesion, duration,
and differential diagnosis), and pathological features (site
of biopsy, final diagnosis, type of inflammatory cells inside
the blister, and DIF results) were collected. Then, the cor-
relation of the final diagnosis with the demographic and
clinicopathological features of the cases was evaluated.

3.1. Statistical Analysis

Data were analyzed by SPSS16 (IBM, Armonk, NY, USA).
Prevalence, frequency, mean, and standard deviation were
used for descriptive analysis. Chi-square and indepen-
dent t-tests were applied to assess the final diagnosis’s
correlation with demographics and clinicopathological
features of the cases. The Ethics Committee of Kerman
University approved this study with the ethical code of
IR.KMU.AH.REC.1396.1427.

4. Results

Eighty-eight cases (59.1% females and 40.9% males)
were enrolled in the study. The mean age of the patients
was 45.09 £ 20.48 years (ranging from three months to 89
years). The mean duration of the diseases was 1.274 0.25
years (ranging from two days to 24.33 years).

The skin biopsy sites in descending order were upper
limb and trunk(each 30.6%)and head and lower limb (each
27.2%). DIF was performed in 33 patients; IgG, IgA, and
mixed deposition of IgG and C3 were reported in 51.5%,
27.3%,and 21.2% of the cases, respectively.

Autoimmune blistering diseases, hereditary bullous
diseases, and blisters secondary to inflammation and
trauma were observed in 79.5%, 11.4%, 6.8%, and 2.3% of the
cases, respectively. Intraepidermal and subepidermal blis-
ters were observed in 36.4% and 63.6% of the cases, respec-
tively. The most common autoimmune blistering diseases,
hereditary bullous diseases, and blisters secondary to in-
flammation and trauma were pemphigus vulgaris (PV),
EB, lichen planus (LP), and diabetic bulla/friction blister,
respectively. The most common vesiculobullous diseases
were PV (29.5%) and Bullous Pemphigoid (BP; 21.6%) (Table

1). Most skin biopsies (43.2%) had three differential diag-
noses (ranging from 1 to 6). In most cases, the final diag-
nosis was consistent with the first differential diagnosis
(73.8%). Inflammatory cells were observed in 84.09% of the
cases within the blister. The most common inflammatory
cells were neutrophils (44.3%) and eosinophils (33%). Lym-
phocytes and mixed inflammatory cells were observed in
4.5% and 2.3% of the cases, respectively.

The most common clinical features of the lesions were
blister (56.8%), papule (18.2%), and vesicle (17%). Erosion,
plaque, and pustule were observed in 8%, 3.4%, and 2.3% of
the cases, respectively. Most patients were in their third
and fifth decades of life (40.9%). There was a significant cor-
relation between the disease type and the patient’s age (P =
0.001; Table 2). Also, there was a significant correlation be-
tween the type of the disease and the duration of the dis-
ease (P =0.047; Table 3). The longest duration belonged to
BP and Darier disease. There was no significant correlation
between the type of the disease and the time of disease on-
set or gender of the patients (Tables1and 3).

5. Discussion

The most common vesiculobullous disease in this
study was an autoimmune blistering disease, which was
compatible with the Karattuthazhathu study (11). More-
over, the most prevalentintraepidermal and subepidermal
bullous diseases were PV and BP, which was in line with
other studies (3, 4, 12, 13). Although there was no signifi-
cant correlation between the type of the disease and gen-
der, most autoimmune blistering diseases were observed
in females, compatible with other studies (3, 4, 12, 14-16).

In the present study, the mean age of patients was
45.09 years, which was compatible with other studies (12,
17,18, 21). The earliest age of disease onset was observed in
EB and Darier. The latest age of disease onset belonged to
linear IgA disease (LAD) and BP. Also, the mean age of dis-
ease onset for patients with PV and epidermolysis bullosa
acquisita (EBA) was in the fifth decade, which was compat-
ible with Daneshpazhooh and Jowkar studies (3, 13). How-
ever, the mean age of disease onset in pemphigus foliaceus
(PF) and BP was lower in the current study than in the
Jowkar study (fifth to sixth decades vs. sixth to seventh
decades, respectively) (13). The age of onset of BP patients
was higher in other countries such as Tunisia, Germany,
and Kuwait than in the current study (4, 14, 15). In the
Kuwait study, the age of onset was higher for EBA, while it
was lower for PV (14).

In the current study, the lesions’ most and least com-
mon clinical features were blister and pustule, respec-
tively. In the study by Deepti, similar to this study, the most
common clinical feature was blister; but in contrast to our
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Table 1. Prevalence of Vesiculobullous Diseases Based on Sex of Patients

Type of Disease Total Male Female
Pemphigus vulgaris 6(29.5) (42.3) 15(57.7)
Bullous pemphigoid 19 (21.6) 8(42.1) 11(57.9)
Dermatitis herpetiformis 14 (15.9) 9(64.3) 5(35.7)
Pemphigus foliaceus 8(9.1) 2(25) 6(75)
Bullous lichen planus 5(5.7) 2(40) 3(60)
Epidermolysis bullosa 4(4.5) 2(50) 2(50)
Darier disease 3(34) 1(333) 2(66.7)
Epidermolysis bullosa acquisita 2(23) (] 2(100)
Hailey-Hailey disease 2(23) [ 2(100)
Linear immunoglobulin a bullous dermatitis 1(11) 0 1(100)
Subcorneal pustular dermatosis 1(11) 0 1(100)
Porphyria 1(11) 0 1(100)
Diabetic bulla 1(11) 1(100) 0
Friction blister 1(11) (0] 1(100)
P-value 0.587
2 Values are expressed as No. (%).
Table 2. Association Between Type of the Disease and Age of the Patients *
Type of Disease <10 Years 10 -20 Years 21-30 Years 31-40 Years 41-50 Years 51- 60 Years 61-70 Years 71-80 Years 81-90 Years
Pemphigus vulgaris 1(3.8) o(o) 2(7.7) 5(19.2) 6(23.1) 7(26.9) 2(7.7) 1(3.8) 2(7.7)
Bullous pemphigoid 0(0) 0(0) 2(10.5) 2(10.5) 4(21) 1(53) 6(31.6) 2(10.5) 2(10.5)
Dermatitis herpetiformis 0(0) 0(0) 7(50) 1(7.1) 1(7.1) 2(14.3) 1(7.1) 2(14.3) 0(0)
Pemphigus foliaceus 0(0) 1(12.5) 0(0) 1(12.5) 1(12.5) 1(12.5) 4(50) 0(0) 0(0)
Bullous Lichen planus 0(0) 0(0) 3(60) 1(20) 0(0) 0(0) 1(20) 0(0) 0(0)
Epidermolysis bullosa 3(75) 0(0) 0(0) 0(0) 1(25) 0(0) 0(0) 0(0) 0(0)
Darier disease 0(0) 2(66.7) 1(333) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Epidermolysis bullosa acquisita 0(0) 0(0) 0(0) 1(50) 1(50) 0(0) 0(0) 0(0) 0(0)
Hailey-Hailey disease 0(0) 0(0) 0(0) 0(0) 1(50) 1(50) 0(0) 0(0) 0(0)
Linear immunoglobulin A bullous dermatitis 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Subcorneal pustular dermatosis 0(0) 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0)
Porphyria cutanea tarda 0(0) 0(0) 1(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Diabetic bulla 0(0) o0(0) 0(0) o0(0) 0(0) 0(0) 0(0) 1(100) 0(0)
Friction blister 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(100) 0(0)
P-value 0.001

2 Values are expressed as No. (%).

study, the rarest one was papule (23). In the present study,
lesions were more commonly observed on the upper limb
and trunk, consistent with Tunisia and India studies (4, 17).
Also, the most common deposited Ig was IgG, compatible
with the Mittal study (18).

In the current study, neutrophils and eosinophils were
the most prevalent inflammatory cells inside the blisters,
which were observed primarily in patients with DH and
BP, respectively (P < 0.05). Murthy et al. demonstrated
that mixed inflammatory cells and eosinophils were the
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most frequent inflammatory cells within the blister. In the
Murthy study, similar to the present study, a lack of inflam-
mation in the blister cavity was reported in Darier disease
and Hailey-Hailey disease (19). Furthermore, the correla-
tion of clinical diagnosis with histological diagnosis var-
ied between 64.2% and 90.90% (11, 12, 17-22). In the current
study, there was a complete agreement between the clin-
ical and final pathological diagnoses, with 73.8% concor-
dance with the first diagnosis.
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Table 3. Association Between Type of the Disease and Duration of Disease and the Age of Onset *

Type of disease Duration of Disease (d) Onset of Disease (y)
Pemphigus vulgaris 90.31 % 43.92 48.62 £ 4.71
Bullous pemphigoid 938.64 £ 661.62 5117 £ 6.87
Dermatitis herpetiformis 299 + 89.62 45.08 +5.79
Pemphigus foliaceus 248 +122.85 49.12 £ 6.91
Bullous lichen planus 41£9.53 35.68 £ 7.66
Epidermolysis bullosa 333.33 = 273.88 150 +14.20
Darier disease 730 17.50 £ 0.50
Epidermolysis bullosa acquisita 240 £ 120 4034 +2.32
Hailey-Hailey disease 58.40 42
Linear immunoglobulin a bullous dermatitis 120 74.67
Subcorneal pustular dermatosis 365 40
Porphyria cutanea tarda 365 22
Diabetic bulla 4 63
Friction blister 3 23
P-value 0.047 0.136

? Values are expressed as mean =+ SD.

Table 4. Comparison of the Results with Other Studies

Variables Present Study Karattuthazhatha  Sobhan etal. (12) Pavani et al. (17) Mittal et al. (18) Murthy etal. (19) Pratibha etal. Kumar et al. (21) Kumar et al. (22)
etal. (1) (20)

Number of cases 88 100 168 42 10 74 55 50 35

Male to female 0.69:1 0.93:1 1115 0.82:1 1115 NS 0.89:1 1.08:1 NS

ratio

Mean age 45.09 NS 4532 4771 471 NS NS 46.02 NS

Clinicopathological 73.8 87 NS NS NS 64.2 90.90 70 NS

correlation

Most common PV(29.5) PV (36) PV (78) BP(38.09) PV (48.2) BP (21.6) PV (49.09) PV(32) PV(343)

diseases (%)

Abbreviations: PV, pemphigus vulgaris; BP, bullous pemphigoid; NS, not stated.

5.1. Conclusions

The most common bullous diseases in this study were
PV, BP, and DH. Also, LAD was the rarest autoimmune blis-
tering disorder. The most common hereditary bullous dis-
ease was EB. There was a significant correlation between
the type of disease and the age of the patients and the du-
ration of the diseases, but there was no significant correla-
tion between types of diseases and gender (Table 4).

Footnotes

Authors’ Contribution: M.Kh. and M.A. contributed to
the study conception and design. Material preparation
and data collection were performed by R.A., S.M, EGh.,N.M.,,
and M.A. M.A. and M.Kh performed the acquisition, analy-
sis, and interpretation of data for the work. M.Kh. and M.A
wrote the first draft of the manuscript. All authors revised
the final version of the manuscript.

Conflict of Interests: We do not have any conflict of inter-
est.

Data Reproducibility: The dataset presented in the study
is available on request from the corresponding author dur-
ing submission or after its publication.

Ethical Approval: The Ethics Committee of Kerman
University approved this study with the ethical code of
IR.KMU.AH.REC.1396.1427.

Funding/Support: No funding was received.

References

1. Yancey KB, Fairley JA. Introduction to the milestones in autoim-
mune bullous diseases. | Invest Dermatol. 2008;128(E3). E15. [PubMed:
21233822]. https://doi.org/10.1108/skinbio.2008.1.

2. Liu Z, Rubenstein DS. Pathophysiology of autoimmune bullous
diseases. | Invest Dermatol. 2008;128(E3):E22-4. [PubMed: 21233825].
https://doi.org/10.1038/skinbio.2008.4.

] Skin Stem Cell. 2022; 9(3):e129556.


http://www.ncbi.nlm.nih.gov/pubmed/21233822
https://doi.org/10.1108/skinbio.2008.1
http://www.ncbi.nlm.nih.gov/pubmed/21233825
https://doi.org/10.1038/skinbio.2008.4

Khalili M et al.

10.

11.

. Daneshpazhooh M, Chams-Davatchi C, Payandemehr P, Nassiri S, Va-

likhani M, Safai-Naraghi Z. Spectrum of autoimmune bullous dis-
eases in Iran: a 10-year review. Int ] Dermatol. 2012;51(1):35-41. [PubMed:
22182376]. https:/[doi.org/10.1111/.1365-4632.2011.04946 X.

. Zaraal, Kerkeni N, IshakF, Zribi H, El Euch D, Mokni M, et al. Spectrum

of autoimmune blistering dermatoses in Tunisia: an 11-year study and
areview of the literature. Int ] Dermatol. 2011;50(8):939-44. [PubMed:
21781064). https://doi.org/10.1111j.1365-4632.2010.048 01X

. Stanley JR, Amagai M. Autoimmune bullous diseases: historical per-

spectives. | Invest Dermatol. 2008;128(E3):E16-8. [PubMed: 21233823].
https://doi.org/10.1038/skinbio.2008.2.

. Brick KE, Weaver CH, Lohse CM, Pittelkow MR, Lehman ]S, Camil-

leri M], et al. Incidence of bullous pemphigoid and mortality
of patients with bullous pemphigoid in Olmsted County, Min-
nesota, 1960 through 2009. | Am Acad Dermatol. 2014;71(1):92-
9. [PubMed:  24704091]. [PubMed Central: = PMC4324601].
https://doi.org(10.1016/j.jaad.2014.02.030.

. Baibergenova AT, Weinstock MA, Shear NH. Mortality from acquired

bullous diseases of skin in Canadian adults 2000-2007. Int ] Dermatol.
2012;51(11):1325-8. [PubMed: 23067080]. https://doi.org/10.1111/j.1365-
4632.2011.05227.X.

. Adam BA. Bullous diseases in Malaysia: epidemiology and nat-

ural history. Int | Dermatol. 1992;31(1):42-5. [PubMed:
https://doi.org/10.1111/j.1365-4362.1992.tb03519.X.

1737688).

. Jin P, Shao C, Ye G. Chronic bullous dermatoses in China. Int ] Derma-

tol. 1993;32(2):89-92. [PubMed: 8440567]. https:|/doi.org/10.1111/j.1365-
4362.1993.tb01441.x.

Has C, Amber KT, Murrell DF, Musette P, Ludwig RJ. Ed-
itorial: Skin Blistering Diseases. Front Med (Lausanne).
2019;6:60. [PubMed: 31001533]. [PubMed Central: PMC6454141].
https://doi.org/10.3389/fmed.2019.00060.

Karattuthazhathu AR, Vilasiniamma L, Poothiode U. A Study
of Vesiculobullous Lesions of Skin. Natl Lab Med. 2018;7(1):1-6.
https://doi.org/10.21276/apalm.2200.

. Sobhan M, Farshchian M, Tamimi M. Spectrum of autoimmune

vesiculobullous diseases in Iran: a13-year retrospective study. Clin Cos-
met Investig Dermatol. 2016;9:15-20. [PubMed: 26811692]. [PubMed Cen-
tral: PMC4714738]. https://doi.org/10.2147/CCID.S97214.

. Jowkar F, Sadati MS, Tavana S, Agah MA. Epidemiology of autoim-

mune bullous diseases and therapeutic modalities during a 10 year

] Skin Stem Cell. 2022; 9(3):e129556.

15.

18.

20.

21.

22.

23.

period in Iran. Acta Dermatovenerol Croat. 2014;22(4):246-9. [PubMed:
25580783].

. Nanda A, Dvorak R, Al-Saeed K, Al-Sabah H, Alsaleh QA. Spec-

trum of autoimmune bullous diseases in Kuwait. Int | Dermatol.
2004;43(12):876-81. [PubMed: 15569006]. https://doi.org/10.1111/j.1365-
4632.2004.02292.X.

Bertram F, Brocker EB, Zillikens D, Schmidt E. Prospective analysis of
the incidence of autoimmune bullous disorders in Lower Franconia,
Germany. | Dtsch Dermatol Ges. 2009;7(5):434-9. [PubMed: 19170813].
https://doi.org[10.1111/j.1610-0387.2008.06976 X.

. Langan SM, Smeeth L, Hubbard R, Fleming KM, Smith CJ, West

J. Bullous pemphigoid and pemphigus vulgaris-incidence
and mortality in the UK: population based cohort study. BMJ.
2008;337. a180. [PubMed: 18614511]. [PubMed Central: PMC2483869].
https://doi.org/10.1136/bmj.a180.

. Pavani M, Harika P, Deshpande AK. Clinicopathological study

of vesiculobullous lesions of the skin and the diagnostic util-
ity of immunofluorescence. Int | Clin Diag Pathol. 2020;3:252-7.
https://doi.org[10.33545/pathol.2020.v3.i1d.183.

Mittal H, Kaur S, Garg B, Sood N, Gupta SK, Kaur S. A study of
clinicopathologic spectrum of vesicobullous disorders. Int |
Res Dermatol. 2017;3(3):355-64. https:/[doi.org/10.18203/issn.2455-
4529.IntJResDermatol20173203.

. Murthy TK, Shivarudrappa AS, Biligi DS, MN S. Histopathologi-

cal Study of Vesiculobullous lesions of skin. Int | Biol Med Res.
2015;6(2):4966-72.

Pratibha S, Ajay Y, Hema U. Clinico-histopathological Study of Vesicu-
lobullous Lesions of the Skin at Tertiary Care Centre. | Med Sci Clin Res.
2020;8(3):716-24. https:|/doi.org[10.18535/jmscr[v8i3.122.

Kumar SS, Atla B, Patnala GP, Sarat Srinivas KS, Samantra S, Priyanka
ALN. Clinical, histopathological and immunofluorescent study of
vesicobullous lesions of skin. Int | Res Med Sci. 2019;7(4):1288-95.
https://doi.org[10.18203/2320-6012.ijrms20191341.

Kumar A, Shreya AS, Mirza Asif B. Study of vesicobullous lesions of the
skin clinical and histopathology correlation. IP ] Diagn Pathol Oncol.
2020;3(3):214-8. https://doi.org[10.18231/2581-3706.2018.0044.

Deepti SP, Sulakshana MS, Manjunatha YA, Jayaprakash HT. A histo-
morphological study of bullous lesions of skin with special reference
to immunofluorescence. Int ] Curr Res Acad Rev. 2015;3(3):29-51.


http://www.ncbi.nlm.nih.gov/pubmed/22182376
https://doi.org/10.1111/j.1365-4632.2011.04946.x
http://www.ncbi.nlm.nih.gov/pubmed/21781064
https://doi.org/10.1111/j.1365-4632.2010.04801.x
http://www.ncbi.nlm.nih.gov/pubmed/21233823
https://doi.org/10.1038/skinbio.2008.2
http://www.ncbi.nlm.nih.gov/pubmed/24704091
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4324601
https://doi.org/10.1016/j.jaad.2014.02.030
http://www.ncbi.nlm.nih.gov/pubmed/23067080
https://doi.org/10.1111/j.1365-4632.2011.05227.x
https://doi.org/10.1111/j.1365-4632.2011.05227.x
http://www.ncbi.nlm.nih.gov/pubmed/1737688
https://doi.org/10.1111/j.1365-4362.1992.tb03519.x
http://www.ncbi.nlm.nih.gov/pubmed/8440567
https://doi.org/10.1111/j.1365-4362.1993.tb01441.x
https://doi.org/10.1111/j.1365-4362.1993.tb01441.x
http://www.ncbi.nlm.nih.gov/pubmed/31001533
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6454141
https://doi.org/10.3389/fmed.2019.00060
https://doi.org/10.21276/apalm.2200
http://www.ncbi.nlm.nih.gov/pubmed/26811692
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4714738
https://doi.org/10.2147/CCID.S97214
http://www.ncbi.nlm.nih.gov/pubmed/25580783
http://www.ncbi.nlm.nih.gov/pubmed/15569006
https://doi.org/10.1111/j.1365-4632.2004.02292.x
https://doi.org/10.1111/j.1365-4632.2004.02292.x
http://www.ncbi.nlm.nih.gov/pubmed/19170813
https://doi.org/10.1111/j.1610-0387.2008.06976.x
http://www.ncbi.nlm.nih.gov/pubmed/18614511
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2483869
https://doi.org/10.1136/bmj.a180
https://doi.org/10.33545/pathol.2020.v3.i1d.183
https://doi.org/10.18203/issn.2455-4529.IntJResDermatol20173203
https://doi.org/10.18203/issn.2455-4529.IntJResDermatol20173203
https://doi.org/10.18535/jmscr/v8i3.122
https://doi.org/10.18203/2320-6012.ijrms20191341
https://doi.org/10.18231/2581-3706.2018.0044

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Statistical Analysis

	4. Results
	Table 1
	Table 2
	Table 3

	5. Discussion
	Table 4
	5.1. Conclusions

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Data Reproducibility: 
	Ethical Approval: 
	Funding/Support: 

	References

