izmir Tip Fakiltesi Dergisi

Journal of Izmir Faculty of Medicine Original Article

DOI: 10.57221/izmirtip.1216588

izmir Tip Fak Derg. 2023; 2 (1): 9-14

The Second to Fourth Digit Ratio in Patients with Hidradenitis Suppurativa
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ABSTRACT

Aim: Hidradenitis suppurativa (HS) is a chronic, recurrent, and
inflammatory skin disease involving the hair follicles and sweat
glands. Based on the link between androgens and the second to
fourth digit ratio (2D:4D) and also the connection between sex
hormones and HS, it can be stated that there is an association
between HS and the 2D:4D ratio. Based on this hypothesis, the
present study investigated the relationships between HS, the
2D:4D ratio, and sex hormones.

Materials and methods: Total testosterone and
dehidroepiandrosteron-sulfate (DHEA-S) levels were measured in
both male and female cases and controls. Luteinizing hormone
(LH), follicle-stimulating hormone (FSH), LH/FSH ratio, estradiol,
progesterone, and prolactin levels were analyzed in only female
cases and controls. The 2D:4D ratio was calculated by dividing the
second finger's length by the fourth finger's length.

Results: One hundred eight patients were diagnosed with HS.
Eighty of these patients (39 female) were enrolled and constituted
the study group. The control group consisted of 70 healthy
participants (35 female). There were significant associations
between weight, body mass index, smoking status, duration of
smoking, and the length of left 2D and left 4D in both female cases
and controls. We also found significant relationships between
body mass index, smoking status, duration of smoking, and total
testosterone in male cases and controls. In female cases, we
determined significant correlations between the length of the
DHEA-S and 2D right, 4D right and 2D left. In male patients there
were significant associations between age of disease onset and
right 2D:4D, age of disease onset and left 2D:4D, disease duration
and right 4D length, disease duration and left 2D length, DHEA-S
and right 4D length, DHEA-S and left 2D length.

Conclusion: We suggest that our research is a valuable
contribution to the literature since it is the first study assessing the
relationships between the 2D:4D ratio, HS and circulating
hormone levels. However, further prospective studies, including
larger patient samples, are required to identify relationships
between the 2D:4D ratio and HS.
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Amag: Hidradenitis sliplrativa (HS), kronik, tekrarlayan ve kil
foliktllerini, ter bezlerini tutan inflamatuar bir deri hastaligidir.
Androjenler ve 2.-4. parmak orani (2D:4D) arasindaki baglantiya
dayanarak ve ayrica seks hormonlari ve HS arasindaki iliski
gbzoninde bulunduruldugunda dolayh olarak HS ve 2D:4D orani
arasinda bir iliski olabilir hipotezi kurulabilir. Bu ¢alismanin amaci
HS ve 2D:4D orani arasindaki iliskiyi arastirmaktir.

Gereg ve Yontemler: Total testosteron ve dehidroepiandrosteron-
siilfat (DHEA-S) seviyeleri hem erkek hem de kadin vakalarda ve
kontrollerde o6lguldi. Luteinize edici hormon (LH), folikll uyarici
hormon (FSH), LH/FSH orani, estradiol, progesteron ve prolaktin
seviyeleri sadece kadin olgularda ve kontrollerde analiz edildi.
2D:4D orani ikinci parmak uzunlugunun dordiinci parmak
uzunluguna bolinmesiile hesaplandi.

Bulgular: Calisma siiresi boyunca 108 hastaya HS tanisi kondu. Bu
hastalarin 80'i (39’u kadin) g¢alismaya alindi ve galisma grubunu
olusturdu. Kontrol grubu 70 saghkh kisiden (35’i kadin) olustu.
Agirhk, viicut kitle indeksi, sigara icme durumu, sigara igme siresi
ve sol elin 2.-4. parmak uzunlugu arasinda anlamh iliski
hem kadin vakalarda hem de kontrollerde mevcuttu. Ayni anlamli
iliski erkek cinsiyet ve kontrol gruplarinda da mevcuttu. Kadin
cinsiyette DHEA-S ile sag el 2.-4. parmak uzunlugu ve sol el 2.
parmak uzunlugu arasinda anlamli iliski mevcuttu. Erkek cinsiyette
Hastalik baslangici ile sag-sol el 2.-4. parmak uzunlugu orani,
hastalik suresi ve sag el 4. parmak, sol el 2. parmak, DHEA-S ve sag
el 4. parmak- sol el 2. parmak uzunlugu arasinda anlamli iligki
mevcuttu.

Sonug: Bu galismanin HS, dolasimdaki hormonlar ve 2.-4. parmak
uzunlugu arasindaki orani arastiran ilk ¢alisma olmasi nedeni ile
onemli oldugu kanisindayiz. Daha fazla hastada, ileri donik
¢alismalarin yapilmasinin yararli olacagi diisiincesindeyiz.
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Introduction

Hidradenitis suppurativa (HS), also called acne inversa or
dissecting terminal hair folliculitis, is a chronic, recurrent,
and inflammatory skin disease involving the hair follicles
and sweat glands (1,2). The specific lesions are painful,
deep-seated inflamed nodules, abscesses, fistulae, or
scars in the inframammary, axillary, genital, inguinal, and
gluteal areas (3). Pathophysiologically, emergence in the
postpubertal period, high prevalence of acne history,
gender disparity, exacerbation in the premenstrual
period, and healing after menopause support the
hypothesis that the sex hormones may be involved in
the etiology and progression of HS (4).

The second to fourth digit ratio (2D:4D) is the ratio of the
length of the second finger to that of the fourth finger
(5). It was previously suggested that this ratio was
established during the fetal stage and that a low 2D:4D
ratio reflected high prenatal androgen exposure or
sensitivity to androgens (6,7). Based on the link between
androgens and the 2D:4D ratio and also the connection
between sex hormones and HS, it can be stated that
there is an association between HS and the 2D:4D ratio
(4).

The present study investigated the relationships
between HS, the 2D:4D ratio, and sex hormones.

Materials and methods

Study design: This study was designed as a prospective
multi-center study and conducted under the ethical
principles reported in the Declaration of Helsinki. It was
approved by the University of Health Sciences, Turkey,
Izmir Tepecik Training and Research Hospital Ethical
Review Committee (2020/7-36-08.06.2020). Patients
who presented to the dermatology outpatient clinics of
the izmir Tepecik Training and Research Hospital and
izmir Bozyaka Training and Research Hospital between
June 2021- March 2022 and were diagnosed with HS
were included in this study along with age-matched
healthy controls. Patients and controls were informed
about the study, and verbal consent was obtained.
Female patients aged between 16 and 40 and male
patients aged more than 16 were included. The patients
who had finger deformities and those who used
androgens, anabolic steroids, corticosteroids, oral
contraceptives, or hormone injections were excluded.
Also, pregnant patients, patients who had an
intrauterine device or implant, those who had any
endocrine diseases, or the patients who were
breastfeeding were omitted. Data including age, gender,
weight, height, body mass index (BMI), smoking status,
and duration of smoking were recorded for both patients
and controls. Age of onset, disease duration,
comorbidities, family history of HS in first-degree
relatives, Hurley stage (mild, moderate, or severe
disease), previous treatments, and history of
adalimumab use (absent/present) were recorded for
only patients (i.e., cases).

Additionally, total testosterone and
dehydroepiandrosterone-sulfate (DHEA-S) levels were

measured in both male and female cases and controls.
Luteinizing hormone (LH), follicle-stimulating hormone
(FSH), LH:FSH ratio, estradiol, progesterone, and
prolactin levels were analyzed in only female cases and
controls. In female patients and controls, total
testosterone, DHEA-S, LH, FSH, LH:FSH ratio, estradiol,
prolactin, and progesterone levels were measured in
blood samples taken in the morning during the luteal
phase of the menstrual cycle. Finger length was
measured on the palmar side of the hand from the basal
metacarpophalangeal crease. The one most proximal to
the fingertip was used as a reference in patients with
multiple creases. The 2D:4D ratio was calculated by
dividing the second finger's length by the fourth finger's
length.

Statistical analysis

Statistical analyzes were performed using Statistical
Package for Social Sciences(SPSS v.24.0, IBM
Corporation, Armonk, New York) software. Descriptive
statistics were presented as meanststandard deviations
(SDs) and ranges (minimum-maximum). The Student’s t
test was used to compare continuous data. The chi-
square test (Pearson or Fisher) was performed to
compare the categorical variables. The analysis of
variance (ANOVA) test was used to compare mild,
moderate, and severe disease groups, and the
homogeneity of variance was tested by the Levene test.
The p values were regarded as statistically significant
when less than 0.05.

Results

During the study period, 108 patients were diagnosed
with HS in the outpatient clinics. After applying the
eligibility, inclusion, and exclusion criteria, 80 of these
patients (39 females, 41 males) were enrolled and
constituted the study group. The control group consisted
of 70 healthy participants (35 females, 35 males). The
age and height of the patients and controls were
compatible with each other in the female and male
groups. Eleven male cases had different internal
diseases: Gilbert syndrome, hypertension, diabetes
mellitus, arthritis, hyperlipidemia, end-stage renal
disease, rheumatoid arthritis, and Crohn’s disease.
Thirteen female cases and 16 male cases needed
adalimumab treatment. Previous treatments given to
these patients for treating HS included antibiotics,
acitretin, infliximab, isotretinoin, dapsone, and surgery.
There were significant associations between weight,
BMI, smoking status, duration of smoking, and the
length of left 2D and left 4D in both female cases and
controls. (p<0.001, p<0.001, p<0.001, p<0.001, p=0,02,
p=0,049, respectively) (Table 1). We also found
significant relationships between BMI, smoking status,
duration of smoking, and total testosterone in male
cases and controls (p=0.007, p <0.001, p<0.001, p=0.002,
respectively) (Table 2). Our evaluation regarding the
relationships between duration of smoking, age of onset,
and Hurley stage in female and male cases revealed
significant relationships (p<0.001, p<0.001, p<0.001)
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(Table 3). In female cases, we determined significant
correlations between DHEA-S and the lenght of the right

2D, right 4D and left 2D (p=0.036, p=0.017, p=0.014)

Table 1. Clinical and laboratory characteristics of female patients and controls

Characteristics Patients Controls p value
Age, meanzSD (years) 27,5146,34 28,3417,45 0,61
Weight, meantSD (kg) 74,67+13,81 61,34+9,1 *<0,001
Height, meanSD (cm) 165,82+45,04 164,8+4,47 0,35
BMI, mean+SD (kg/m?) 27,2745,51 22,6413,18 *<0,001
Smoking, absent/present (n) 15/24 32/3 *<0,001
Duration of smoking, meanSD (years) 6,2616,76 0,57+2,14 *<0,001
Age of onset, meanSD (years) 20,77+5,98 - -
Disease duration, meanzSD (years) 6,7445,31 - -
Family history, absent/present (n) 28/11 - -
Hurley stage, 1/2/3 (n) 12/25/2 - -
Total testosterone, mean+SD, (ng/dL) 55,97+21,49 53,98+20,54 0,68
DHEA-S, meanSD, (ug/dL) 292,14+168,92 296,46+139,89 0,9
LH, mean#SD, (U/L) 8,2418,62 6,513,47 0,25
FSH, mean+SD (U/L) 5,431£2,98 5,24+1,94 0,74
LH:FSH, meantSD 1,41+0,7 1,28+0,63 0,41
Estradiol, meanSD, (ng/L) 108,04+84,36 99,12+70,86 0,62
Prolactin, mean+SD, (U/L) 10,6+5,52 10,93+5,49 0,79
Progesterone, meanSD (U/L) 3,66%3,73 5,9916,06 0,055
2D right, meanSD, cm 7+0,49 6,84+0,37 0,13
4D right, meanzSD, cm 7,02+0,45 6,8810,36 0,12
2D:4D right, meanSD, cm 0,99+0,03 0,9910,03 0,89
2D left, meantSD, cm 6,98+0,49 6,73+0,38 *0,02
4D left, meantSD, cm 7,0810,43 6,910,35 *0,049
2D:4D left, meantSD, cm 0,98+0,03 0,97+0,02 0,19
Table 2. Clinical and laboratory characteristics of male patients and controls
Characteristics Patients Controls p value
Age, meanzSD (years) 39,93+12,88 36,89+6,65 0,19
Weight, mean£SD (kg) 86,66x+11,6 79,44+12,1 0,1
Height, meanSD (cm) 174,8516,37 173,9414,71 0,47
BMI, mean+SD (kg/m?) 28,37+3,55 26,2043,3 *0,007
Smoking, absent/present (n) 3/38 8/27 *<0,001
Duration of smoking, meanSD (years) 19,39+13,21 7,721,228 *<0,001
Age of onset, meanSD (years) 31,29+12,89 - -
Disease duration, meanzSD (years) 8,66+7,45 - -
Family history, absent/present (n) 36/5 - -
Hurley stage, 1/2/3 (n) 5/20/16 - -
Total testosterone, meanSD, (ng/dL) 444,05+£192,25 334,86+102,45 *0,002
DHEA-S, meantSD, (ug/dL) 379,73+275,7 301,16+82,03 0,08
2D right, meanSD, cm 7,38+0,48 7,4+£0,34 0,85
4D right, meantSD, cm 7,53+0,51 7,4+0,35 0,51
2D:4D right, meantSD, cm 0,970,025 0,98+0,035 0,09
2D left, mean+SD, cm 7,3610,48 7,27+0,37 0,38
4D left, meantSD, cm 7,52+0,5 7,45+0,39 0,53
2D:4D left, meantSD, cm 0,97+0,033 0,9410,14 0,25
BMI; body mass index, DHEA-S; dehydroepiandrosterone sulfate, SD: Standard deviation, *p<0.05 was

considered significant
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serum DHEA-S levels and right 4D length (p=0,041),
serum DHEA-S levels and left 2D length (p=0,017) (Table
5). There was a significant positive correlation between
age of onset and duration of smoking in male cases

,respectively (Table 4). In male patients, there were
significant associations between age of disease onset
and right 2D:4D (p=0,019), age of disease onset and left
2D:4D (p=0.039), disease duration and right 4D length

(p=0,026), disease duration and left 2D length (p=0,021),

Table 3. Clinical characteristics of female and male patients

(p<0,001).

Characteristics Female patients | Male patients p value
Duration of smoking, meanzSD (years) 6,2616,76 19,39+13,21 *<0,001
Age of onset, meanxSD (years) 20,7745,98 31,29+12,89 *<0,001
Disease duration, meanzSD (years) 6,74+5,31 8,66+7,45 0,18
Family history, absent/present (n) 28/11 36/5 0,07
Hurley stage, 1/2/3 (n) 12/25/2 5/20/16 *<0,001
Table 4. Correlation analysis in female patient group
Characteristics p value; p value; p value; p value; p value; p value;
2D right 4D right 2D:4D right 2D left 2D left 2D:4D left
Age of onset, years 0,097 0,27 0,18 0,25 0,27 0,74
Disease duration 0,13 0,26 0,3 0,31 0,2 0,83
Family history 0,61 0,97 0,38 0,44 0,83 0,51
Hurley stage, 1/ 2/ 3 0,12 0,35 0,83 0,81 0,13 0,07
Total testosterone 0,23 0,26 0,74 0,13 0,24 0,3
DHEA-S *-0,036 *-0,017 0,94 0,12 *-.0,014 0,35
LH 0,82 0,83 0,92 0,97 0,78 0,59
FSH 0,34 0,45 0,56 0,39 0,44 0,76
LH: FSH 0,42 0,62 0,55 0,12 0,48 0,83
Estradiol 0,46 0,17 0,42 0,73 0,33 0,38
Prolactin 0,73 0,6 0,62 0,066 0,21 0,16
Progesterone 0,62 0,24 0,31 0,55 0,37 0,83

BMI; body mass index, DHEA-S; dehydroepiandrosterone sulfate, LH; luteinizing hormone, FSH; follicle stimulating
hormone, *p<0.05 was considered significant

Table 5. Correlation analysis in male patient group

Characteristics p value; p value; p value; p value; p value; p value;
2D right 4D right 2D:4D right 2D left 4D left 2D:4D left

Age of onset, years 0,91 0,44 *0,019 0,58 0,58 *0,039

Disease duration 0,11 *0,026 0,058 0,11 *0,021 0,096

Family history 0,65 0,62 0,85 0,68 0,52 0,78

Hurley stage, 1/ 2/ 3 0,91 0,62 0,32 0,7 0,66 0,51

Total testosterone 0,55 0,67 0,76 0,43 0,41 0,83

DHEA-S 0,1 *0,041 0,22 0,13 *0,017 0,084

DHEA-S; dehydroepiandrosterone sulfate, *p<0.05 was considered significant
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Discussion

Multiple comorbidities, including obesity, are associated
with HS (8). Although it was suggested that obesity could
exacerbate this disease, there is a debate regarding the
correlation between BMI and HS severity. Therefore,
further research is needed on this topic. In our research,
both female and male cases were overweight; therefore,
we suggest that being overweight may cause HS. In
addition, BMI correlated with HS severity in female cases
but not in male cases (p=0.013) (Tables 1 and 2).

It is known that smoking is associated with HS and the
incidence of HS is higher in smokers than in non-smokers
(9,10). Our findings revealed that both smoking history
and duration of smoking were associated with HS. In our
male patient group, the smoking rate was higher and the
duration of smoking was longer than in the female
patient group. In line with this, the Hurley stages of the
male cases were more advanced than the female cases
(Table 3).

It was postulated that, in HS, the follicular unit becomes
plugged and distended by retained keratin under the
effect of exogenous hormones, endogenous
reproductive hormones, androgens and their precursors
in dairy products, and other dietary factors, especially in
the postpubertal and premenopausal periods (8,11).
Hence, we investigated the relationships between sex
hormones and HS. This investigation revealed that high
total testosterone levels, even relatively high levels
within normal ranges, could be associated with HS in
male patients (Table 2). In agreement with this, it was
noted in a case report about two transgender men under
testosterone therapy that HS developed, and it was
exacerbated in these patients (12).

To the best of our knowledge, our study is the first to
assess the relationship between the 2D:4D ratio, HS, and
hormone levels. Our female patients' right and left 2D
and 4D lengths were more than those of female
controls. The cause of this result can be the effect of
lower DHEA-S levels on the length of the 2D and 4D right
digits but not on the length of left 2D (Table 4). In male
cases, DHEA-S levels were significantly positively
correlated with the lengths of the 4D right and 4D left
(Table 5). Based on these data, we hypothesize that
DHEA-S can be used as an indicator for HS both female
and male cases, while total testosterone can be used
only in male cases. Although some studies suggested
that circulating hormone levels and the 2D:4D ratio were
not strongly correlated, others reported that male and
female subjects with lower 2D:4D ratios had higher
testosterone levels than patients of the same gender
with higher 2D:4D ratios. In addition, male and female
patients with higher 2D:4D ratios had higher LH,
estradiol, and prolactin levels than those with lower
2D:4D ratios (13,14). In our study, analysis of the female
patients elucidated that the right 2D:4D was similar to
controls while the left 2D:4D was higher than
controls. Also, female cases had higher LH and estradiol
levels and lower prolactin levels than the controls.
However, the difference between the groups was not

statistically significant. In addition, in male cases, disease
duration positively affected the length of the right 4D
and left 4D. Also, there was a significantly positive
correlation between the age of disease onset and the
ratios of right and left 2D:4D.

In addition, there are reports on being overweight
and/or obesity in association with the 2D:4D ratio in the
literature (15,16). The study of Iljin, A et al. did not
confirm the relationship between 2D:4D and body
weight but showed that in women with obesity, the right
2D:4D is positively correlated with the thickness of the
skin and fat folds in some areas of the body. There is no
proven information yet about the relationship between
body weight and the 2D:4D ratio. This issue still remains
a research topic. In our research, the patient group was
overweighted and the control group was of normal
weight. In outpatient conditions, HS patients have rarely
consulted a doctor, therefore we had to add as many
patients as possible, except the obese ones. This
situation is a limitation of the study. The sample size is
also a limitation.

In summary, higher BMI, smoking history, and longer
duration of smoking can be associated with HS in both
females and males. Higher testosterone levels in male
patients can lead to an exacerbation of HS. Analysis of
the DHEA-S levels in female and male patients revealed a
significant relationship between DHEA-S levels and the
right 2D, right 4D, and left 2D lengths. In addition, there
was a significant relationship between the DHEA-S levels
and the right and left 4D lengths in male patients. Higher
smoking duration is associated with a delayed age of
onset for HS and a higher Hurley stage. Therefore, higher
disease duration may be associated with an increase in
the lengths of the right and left 4D in male cases.
Similarly, the age of disease onset in male patients can
be an indicator of increasing the right and left 2D:4D
ratios. Although there were no significant differences in
2D:4D ratios between study participants with HS and the
control group, there was a significant association
between age of onset and the 2D:4D ratio in male
patients.

We think that our research is a valuable contribution to
the literature since it is the first study assessing the
relationships between the 2D:4D ratio, HS, and
circulating hormone levels. However, further prospective
studies, including larger patient samples, are required to
identify relationships between the 2D:4D ratio and HS.

No grants or support resources were used. The writers
do not have any conflicts of interest. MG: design,
interpretation of data, istatistic and writing, DB: design,
interpretation of data, istatistic, writing and study
supervision, AO, KT, SD, MT: interpretation of data and
writing. All authors took part in the study design and
approve the final version of the manuscript.

References
1.Jemec GB. Clinical practice. Hidradenitis suppurativa. N
Engl J Med. 2012;366:158-64.

13



Gonulal et al.

2.Chen W, Plewig G.  Should hidradenitis
suppurativa/acne inversa best be renamed as “dissecting
terminal hair folliculitis”? Exp Dermatol. 2017;26:544-7.
3.Revuz JE, Canoui-Poitrine F, Wolkenstein P, Viallette C,
Gabison G, Pouget F et al. Prevalence and factors
associated with hidradenitis suppurativa: Results from
two case-control studies. ] Am Acad Dermatol. 2008;59:
596-601.

4.Chu CB, Yang CC, Tsai SY. Hidradenitis suppurativa:
Disease pathophysiology and sex hormones. Chin J
Physiol. 2021;64:257-65.

5.Unal M, Urun Unal G, Balevi S, Tol H, Uyar M. The
second to fourth digit ratio in acne vulgaris. Pediatr
Dermatol. 2015;32:651-5.

6.Manning JT. Resolving the role of prenatal sex steroids
in the development of digit ratio. Proc Natl Acad Sci.
2011;108:16143-4.

7. Bilgi¢ O, Altinyazar C, Hira H, Dogdu M. Investigation
of the association of the second-to-fourth digit ratio with
skin sebum levels in females with acne vulgaris. Am J Clin
Dermatol. 2015;16:559-64

8.Lee EY, Alhusayen R, Langsang P, Shear N, Yeung J.
What is  hidradenitis  suppurativa? Can Fam
Physician. 2017;63:114-20.

9.Sartorius K, Emtestam L, Jemec GB, Lapins J. Objective
scoring of hidradenitis suppurativa reflecting the role of
tobacco smoking and obesity. Br J Dermatol. 2009; 161:
831-9.

10.Vazquez BG, Alikhan A, Weaver AL, Wetter DA, Davis
MD. Incidence ofhidradenitis suppurativa and associated
factors: a population-based study of Olmsted County,
Minnesota. J Invest Dermatol. 2013;133:97-103.
11.Margesson LJ, Danby FW. Hidradenitis suppurativa.
Best Pract Res Clin Obstet Gynaecol. 2014;28:1013-27.
12.Buonomo M, Mansh MD,Thorpe D, Goldfarb N.
Development or exacerbation of hidradenitis
suppurativa in two transgender men after initiation of
testosterone therapy. Br J Dermatol. 2021;184:1192-4.
13. Manning JT, Scutt D, Wilson J, Lewis-Jones DI. The
ratio of 2nd to 4th digit length: a predictor of sperm
numbers and concentrations of testosterone, luteinizing
hormone and oestrogen. Hum Reprod. 1998; 13: 3000-4.
14. Muller DC, Giles GG, Bassett J, Morris HA, Manning
JT, Hopper JL et al. Second to fourth digit ratio (2D:4D)
and concentrations of circulating sex hormones in
adulthood. Reprod Biol Endocrinol. 2011 Apr 27;9:57.
15.1ljin A., Antoszewski B., Szewczyk T, Sitek A. The
2D:4D index is associated with the development of
excess body weight in adults, but not with the rate of
weight loss following  bariatric  surgery.  Sci
Rep. 2022;16;12:8078.

16.Wu L, Yao R, Zhang Y, Wang Y, Li T, Chen M et al. The
association between digit ratio (2D:4D) and overweight
or obesity among Chinese children and adolescents: A
cross-sectional study. Early Hum Dev. 2019;136:1

14



