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Serum total an unbound testosterone (T) and sex hormone binding globulin (SHBG) levets 
were studied in fifty-four female acne patients before treatment and during the treatment 
by two differenl oral contraceptives, the other containing 0.150 mg desogestrel plus 0.03 
mg EE and the other 0.150 mg levonorgestrel plus 0.03 mg EE. Pretreatment values were 
abnorma! in 57 % of the patients. A borderline significant correlation between thc scverity 
of acne and SHBG was found. Ater six months' treatment a 250% increase in SHBG was 
seen in desogestrel/EE group and no significant change in SHBG in levonorgestrel/EE 
group. However, at the same Lime serum free teslosterone fell 60% in both treatment 
groups. SHBG cannot be the only regulator of serum free testosterone. Acne improved 
significantly in both treatment groups. It is likely that the improvement was in connection 
with the free testosterone decrease and the improvement was better in lhe desogestrel/EE 
group where also SHBG elevation was seen. Key words:Acne: Oral contraceptives: Total 
testosterone: Free testosterone; SHBG; Desogestrel: LevonOrffestrel (Received December 
6, 1983.) 
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Acne vulgaris is generally accepted to be a multifactorial disease. Although the skin is an 
androgen end-organ (I) and androgen action is necessary for the development of acne (2. 
3). any direct correlation between the severity of acne and a specific abnormality in 
androgen metabolism has not yet been demonstrated. 

The rate of conversion of testosterone to 5a-dihydrotestosterone is 2-20 fold higher in 
the acne areas (4) and the levels of circulating androgens are frequently elevated in female 

acne patients. 

lncreased serum testosterone and decreased sex hormone binding globulin (SHBG) 
levets are the most common pathological findings in female acne (5, 6, 7. 8). 

Oestrogens in doses higher than 0.05 mg (9) and combined oral contraceptives are useful 

in treating female acne (10). The effect of oral contraceptives is also dependent on the 
amount and endocrinological properties of the progestagen component. 

Progestagens shown to be etfective in the treatment of the female virilizing symptoms 
are chlormadinoneacetate, megestrolacetate and cyproteroneacetate, all three having an
tiandrogenic properties (I]). Oestrogens act by suppressing androgen production and thus 
decreasing the available circulating androgens (12), however, they are also known to 
elevate SHBG levets. SHBG is a carrier protein of testosterone and oestradiol (13). Only 
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about 2 % of testosterone is free in serum (13). There is considerable evidence to suggest 
that the free androgen fraction in the serum is the biologically effective compound (14, 15, 
I 6) and that the percentage of free androgen is sensitive to changes in SHBG capacity, 
since SHBG is the major carrier protein for testosterone and 5a-dihydrotestosterone (J 7, 
18, 14). Smaller amounts of testosterone are also bound to albumin and transcortin. 
Oestrogens increase SHBG synthesis in the !iver and androgens and progestagens counter
act this effect (13). It is thought that the SHBG level is an indicator of oestrogen-androgen 
balance in the serum. 

The aim of the present study was twofold. First we investigated the possible correlation 
between the severity grades of acne and serum total and free testosterone and SHBG 
levels in patients suffering from acne. Secondly our aim was to answer the questions 
whether an elevation in SHBG induced by combined oral contraceptives (0.150 mg 
desogestrel + 0.030 mg ethinyloestriol and 0.150 mg levonorgestrel + 0.030 mg ethinyloes
tradiol) would produce a fall in serum total or free testosterone levets in female acne 
patients, and further whether this expected decrease in circulating androgens is accompa
nied by an improvement in acne. 

PATIENTS AND METHODS 

Fifty-four women between the ages 18 and 35 years (mean 24) suffering from persistent acne were 
selected for the study. The patients were randomly divided into two groups and they were treated for 
six months with one of two different oral contraceptives. Group A (26 patients) were given the 
combination 0.150 mg desogestrel + 0.030 mg ethinyloestradiol and group B (28 patients) the combina
tion 0. 150 mg levonorgestrel + 0.030 mg ethinyloestradiol. The patients did not use any hormonal 
medication for three months preceding the study and they had no diagnosed thyreoidea, !iver or 
cardiovascular disease or other contraindications for oral contraceptive use. Blood pressure, !iver 
function and gynecological status were checked before s1aning treatment. No systemic treaunent for 
acne was allowed. 

Severity of acne, sex hormone binding globulin. total and free testoslerone were estimated before 
the treatment and al the end of the sixth treatment cycle, generally on cycle-days 16-22. Plasma was 
immediately separated and stored at -20°C until required for analysis at Organen Laboratories, 
Holland. 

The severity of acne. The patients were photographed at each visit. The following severity grades 
were estimated using almost the same scale as Allen & Smith 1982 (19). The following grading was 
used: 

Grade 0: the facial area is perfectly clear or contains only few small lesions. 
Grade I: mild acne. Few pustules and about ten papules are present. 
Grade 2: moderate acne. About half of the face is affected and numerous lesions are present. 
Grade 3: severe acne. Numerous active lesions and general inflammation of the facial skin is 

present. 
Laboratory methods. The binding capacities of SHBG for 5adihydrolestosterone were estimated 

using modifications of DEAE-cellulose filter assay (20) described by Mickelson & Petra (21). The 
results were expressed as nMol 5a-DHT bound per L serum. 

The percentage free testosterone was estimated using a modification of the precipitation assay 

Table l. SHBG, total testosterone and percentage free testosterone 

Means and standard deviations before treatment in 54 female acne patients and 46 normal female 
controls in fertile ages 

Acne patients (n=54)

Control group (11=46) 

SHBG 
(nmol/1) 

54±17 
78±23 

Total T 
(nmol/1) 

2.9±0.5 
2.5±0.5 

%IT 

1.9±0.54 
1.6±0.41 
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described by lremblay & Dube 1974 (20). Total testosterone was determined by radioimmunoa,say 
using a commercial available kil from the Radiochemical centre of Amsterdam (cat. no. JRK 600). 

Statistical analysis. The paired Hest was used to analyse intragroup differences and the Student I· 
test was used for analysing inter-group differences. The pretreatment correlations of the parameters 
were analysed by the two-variable linear regression estimation. The significance w-as as follows: 
p<0.05 borderline significance. p<0.01 was significant and p<0.001 was highly signilicant. 

RESULTS 

Pretreatment 

Thirty-one out of fifty-four female acne patients displayed abnormalities in SHBG. total 

and free testosteroae (T) levels alone or in combination. The mean values of laboratory 

parameters before treatment are given in Table I. SHBG was lower and total T and free T 

levels higher than in the control group of 46 healthy Finnish women in fertile ages (ages 

between 20-36, mean 24: blood samples wcre drawn during the last 5 days of the cycle). 

SHBG was below 50 nmol/1 in 24/54 patients and below 40 nmol/1 in 12/54 patients. Four 

of twenty-four patients with low SHBG had elevated total T and eight elevated free T. 

Serum total T values were elevated (more than 3.1 nmol/1) in 14/54 patients, nine of 

whom had elevated free T and five decreased SHBG. 

High serum free T levels greater than 60 pmol/1 were recorded in 14/54 patients, nine of 

whom had elevated free T and five decreased SHBG. 

Linear regression analyses of the laboratory parameters and the severity grades of acne 

before treatment revealed the following: 

Acne/ SHBG: r = 0.308 (borderline significance). 

Acne/total testosterone: r = 0.061 (not significant). 

Acne/ free testosterone: r = 0. 101 (not significant). 

Acne/% IT: r = 0.238 (not significant). 

Table Il and III. lmprouement of acne, SHBG, total and free testosrerone 

Mean values and signiticance sof the changes during 6-month treatment (paired Mest) 

Parameter 

Il. Desogestrel/EE 

Acne 0-3 
SHBG, nmol/1 
Total T, nmol/1 
Free T, pmol/1 
%IT 

n=18 

Ill. levonorgestrel/EE 

Acne 0-3 
SHBG, nmol/1 
Total T, nmol/1 
Free T, pmol/1 
%IT 

n=IS 

NS=not signilicant. 

Before 
treatment 

1.72 
51 
2.82 

64 
2.07 

1.66 
55 
3.23 

62 
1.82 

Treatment 
cycle 6 Significance 

0.78 p<0.001 
176 p<0.001 

2.58 NS 

36' p<0.01 
1.43 

1.26 p<0.01 
70 NS 

2.07 p<0.001 
41 p<0.001 
1.93 
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Comparatiue st11dy between Marue/011 ( EE + desogestrel) and 

Microgy11011 (EE + levonorgestrel} 
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After six months treatment all laboratory values and photographs were available from 18 

patients in desogestrel/EE group and 15 patients in the levonorgestrel/EE group. 

Statistical analyl.es of the pre- and post-treatment changes are given in Tables Il and III. 
The differences bel wcen the t wo treacment groups are shown in Table I V. 

lmprouemeflf of acne 

The severity of acne was well comparable before trcatment in both groups. the mcan 

severity was 1.7 and 1.66. There was improvement of acne in both groups (p<0.001 in the 

desogestrel1EE group and <0.01 in the levonorgestrel/EE group). The mean degree of 

improvement was from moderate to mild acne (2--. I). Out of ten sevcre or moderate 

graded acnes nine turned to mild in the desogestrel/EE group and five from nine in 

levonorgestrel/EE group made the �ame change. Acne seemed to react better 10 the 

desogestrel/EE combination (p<0.05). 

SHBG capacity 

The desogestrel/EE combination induced substantial increase (250%) and levonorgestre-

1/EE combination no statistically significant increasc in the SHBG capacity after six 

months of treatment. The difTerence betwecn the effects of thc two combination prepara

tions was highly significant (p<0.001 ). 

I ocal testo.Herone leuel 

The desogestrel/EE combinatton induced a small decrease in serum total T, which was not 

stalistically significant. Levonorgestrel/EE combination reduced serum total T 36% 

(p<0.00 I). The difference between the groups was s1gnificant (p<0.0 I). 

Free testosterone leuel 

The values obtained for total testosterone and per cent free testosterone were used to 
calculate the free testosterone leve). Both combinations induced similar 60% decreases in 

Table IV. Desogesrrel/EE comra leuonorgestrel/EE 

SHBG. toal and frce testosterone and the irnprovement of acne. Mean value�. standard 
deviations and significance (Stundent's 1-test) 

Parameter 

Acne 0-3 
Mean 
SD 

SHBG nmol/1 
Mean 

so 

Total T nmol/1 
Mean 

so 

f-ree T pmol/1 
Mean 

so 

Oesogestrel/EE 
(11=18) 

0.78 
0 . .548 

179 

47.4 

2.451 

0.59 

35.6 
Il .85 

Treatment cycle 6 
Levonorgestrel/EE 
(11=15) 

1.26 
0.561 

63.5 
17.16 

2.072 

0.446 

40.66 
11.305 

Significance 

p<0.0S 

p<0.001 

p<0.05 

NS 
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the mean value of free T and there was no statistically significant difference between the 

two groups. Pre- and post-treatment values were comparable in both groups. 

Side effects and drops 0111 

From desogestrel/EE group (26 patients) two patients dropped out because of worsenmg of 
acne, one improvement of acne, two had drug related side-effects (irregular bleedings) and 

from three patients the blood sample of the sixth month was not availablc. 

Out of levonorgestrel/EE group (28 patients) four patients were lost because of worsen

ing of acne, three had irregular bleedings, blood samples were lost in three cases and three 

patients did not come to the last control. 

DISCUSSION 

Out of 54 women, older than 18 years and sufTering from acne. 57 % had abnormahties in 

serum total and/or free testosterone and/or carrier protein SHBG alone or in combination: 

44% of the patients had low SHBG (50 nmol/1), 26% elevated total T (3.1 nmol/1) and 26% 

elevated free T (60 nmol/1) levets. There appeared to be a borderline correlation between 

the severity of acne and SHBG-levels (linear regression analysis of 54 patients). Darley et 

al. (7) could not find any correlation between serum total T or SHBG and the severity of 
acne. Förström et al. (5) reported elevated total T values in 14/3 I femalc acne patients and 

Lim & James (22) dccreascd SHBG in 3/18 patients. Also other androgens such as 

dehydroepiandrosterone sulphate have been found to be elevated in acne patients (23). 

Our results and those found by others suggest that imbalance in androgen metabolism is 
frequent in female acne patients. 

Early studies using oral combined contraceptives with a high dose of oestrogen showed 

an improvement of acne and also a reduction in the sebum excretion rate (9, 12). The 

influence was also dcpendent on the progestagen component uscd (10). In 1982, Pocchi 

(12) suggested the beneficial effects of oestrogens in acne to be a result of suppression of

androgen production. Oestrogens have limited, if any, potential to decrease sebum synthe

sis in man. Saihan & Burton (24) used simultaneou!> OC and prednisolone treatment and

they found a 50% fall in sebum excretion rate and also improvement in acne.

There is considerable evidence to suggest the free androgen fraction in the serum to be 

the biologically active component (14. 15, 16) and the percentage of free androgen to be 
sensitive to changes in SHBG capacity, sincc SHBG is the major carrier protein for T and 

5a-DHT (18). Darley et al. (25) suggested that patients with low SHBG could be treated by 
oral contraceptives elevating SHBG and those with high total T with prednisolone. We 

also expected that improvement in acne �hould be associated with highcr SH BG and lowcr 
androgen levets. In our study there was a 250% increase in SHBG levets in the deso

gestrel/EE group and no significant SHBG elevation in the levonorgestrel/EE group. 

However. serum free testosterone fell 60% in both treatment groups. In this study there 

was an inversed correlation between SHBG and percentage free T levets. These findings 

suggest !hat there is no direct correlation between serum SHBG and free testosterone 

levets. Other factors, such as testosterone production rates and metabolic clearance, seem 

to be of importance in the regutation of serum-free T levels. 
Acne improved significantly in both treatment groups (p<0.001 in the desogestrel/EE 

group and p<0.01 in the levonorgestrel/EE group). This was associatcd with the decrease 
of free T in both treatment groups and the great increase in SHBC in the desogestrel/EE 

group. As the same oestrogen dosc was used in both preparations, we consider desogestrel 

to be less androgenic than levonorgestrel. 

lf we consider which parameter under investigation in this study is of greatest value in 
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choosing the treatment of acne, low SHBG may be the best indicator of hormonal 

inbalance in females sufiering from acne. 

Acne is common in both sexes and there does not appear to be any simple and direct 

correlation between the levet of circulating sex steroids and the severity of acne. Howev

er, oral contraceptives decreasing free testosterone and also elevating SHBG are of value 

in treating scvere and moderate cases of female acne. because thc ideal medicine has not 

yet been found. 

REFERENCES 

I. Bonne C. Saurat J-H, Chivot M. Lehucet 0, Raynaud J-R. Androgen receptor in human skin. Br
J Oermatol 1977; 97: 501-503.

2. Bloch B. Metabolism, endocrien glands and skin diseases with special reference to acne vulgaris
and lCanthoma. Br J Oermatol 1931; 43: 61-87. 

3. Hamilton JB. Male hormone substance: a prime factor in acne. J Clin Endocrinol 1941:
I: 570-598. 

4. Sansone G. Reisner RM. Differential rales of convcrsioo of testosterone to dihydrotestosterone in 
acne and in normal human skin-a possible pathogenic factor in acne J Invest Oermatol 1971;
56: 366---372.

5. Förström L, Muslakallio KK, Oessypris A, Uggeldahl PE, Adlercreutz. H. Plasma testosterone 
levels and acne. Acta Oerm Venereol (Stockh) 1974: 54: 369--371. 

6. Darley CR, Moore JW, Besser GM. Mindro 00. Androgen status in women with acne vulgaris. 
Br J Dermatol 1980; 103: 17.

7. Darley CR, Kirby JO, Besser GM, Mundro DD, Edwards CR. Rees LH. Circulating testosterone,
sc1< hormone hindins globulin and prolactin in women with late onset or persistent acne vulgaris.
Br J Dermatol 1982; 106: 517-522. 

8. Lawrence DM. Katz T. Robinson WE, Newman MC, McGarrigle HH, Shaw M, Lachelin GC. 
Rcduced selC hormone binding globulin and derived free testosterone levels in women with severe 
acne. Clin Endocrinol 1982; 15: 87-91. 

9. Strauss JS. Pocchi PE. Effect of enovid on sebum production in females: a preliminary report. 
Arch Oermatol 1963: 97: 366-368. 

10. Pye RJ, Meyrick G, Pye MJ, Burton JL. Effect of oral contraceptives on sebum elCcretion rate. Br 
Med J 1977; ii: 1581-1582. 

11. Hoffman E, Meiers HG, Hubles A. Wirkungen von Antikonseptiva auf Alopecia androgenetica, 
Seborrhoca oleosa, Akne vulgaris und Hirstutismus. Dtsch Med Wocheaschr 1971; 
99:2151-2157.

12. Pocchi PE. Commentary. Androgen efTects of human sebaceous glands. Arch Dermatol 1982: 
118: 803-804.

13. Anderson DC. Sex hormone binding globulin. Clin Endocrinol 1974; 3:69-96. 
14. Vermeulen A, Stoica T, Verdonck U. The apparent free testosterone concentration, an indelC of

androgenicity. J Clin Endocrinol Metab 1971: 33: 759-767.
15. Rosenfield RL. Studies of the relation of plasma androgen levels to androgen action in women. J 

Steroid Biochem 1975; 6: 695-702.
16. Paulson JD, KeUer OW. Wiest WG. Warren J. Free testosterone concentration in serum:

elevation is the hallmark of hirsutism. Am J Obstet Gynecol 1977; 128: 851-857. 
17. Burke CW, Anderson DC. SelC hormone binding globulin as an estrogen amplifier. Nature 1972; 

240: 38-40. 
18. Moll GW, Rosenfield R-L. Some !imitations of using equilibrium dialysis 10 study human serum 

albumiatestosterone interaction. J Clin Endocrinol Metab 1978; 46: 501-503.
19. Allen BS, Smith G Jr. Various parameters for grading acne vulgaris. Arch Dermatol 1982; 

I 18: 23-25.
20. Bergink EW, Holma P, Pyörälä T. Effects of oral contraceptive combmations containing levonor

gestrel or desogestrel on serum proteins and androgen binding. Scand J Clin Lab lnvest 1981; 
41: 663-668.

21. Michelson KE. Petra PH. A Filter assay for the selC steroid binding protein of human serum. 
FEBS Lett 1974; 44: 34. 

22. Lim LS, James VHT. Plasma androgens in acne vulgaris. Br J Dermatol 1974: 91: 135-143. 
23. Walker MS, Hodgins MB, MAckie RN. Grant JK. Plasma androgens in acne vulgaris. J Endo

crinol 1975: 67: 15 P.



Acta Derm Venereol (Stockh) 64 Female ac:ne patients 523

24. Saihan EM, Burton JL. Sebaceous gland suppression in female acne patients by combined 
glucocorticoid-oestrogen thernpy. Br J Dermatol 1980; 103: 139-142. 

25. Darley CR, Moore JW, Besser GM, Mundro DD, Kirby JD. Low dose prednisolone and 
oestrogen in the treatment of womcn with late onset or persistent acne vulgaris. Br J Dermatol 
1983; 108: 345-353.

35-848436




