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Many therapies exist in the arsenal of drugs avail-
able to dermatologists for the treatment of acne 
vulgaris. Among them, hormonal therapy stands 
out as a unique and highly efficacious treatment 
modality. Although some dermatologists may be 
hesitant to prescribe hormonal therapies, they 
can be safely and appropriately used in eligible 
female patients to treat acne vulgaris. Herein, 
current issues regarding the hormonal treatment 
of acne in the form of combined oral contracep- 
tives (COCs) are presented, and a practical method 
for implementing this therapy is proposed. Specif-
ically, drug selection, associated risks, benefits, 
monitoring, and counseling are discussed, with 
emphasis on the practicality of use in the clini- 
cal setting.
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Hormonal therapy in the form of combined oral 
contraceptives (COCs) can be a useful tool in 
the treatment of patients with mild, moder-

ate, or severe acne vulgaris.1,2 Eligible patients include 
postmenarcheal to premenopausal women who desire 
contraception or simply do not intend to become 
pregnant. Combined oral contraceptives may be used 
in combination with other acne treatments, and they 
can be considered as first-line agents in patients with 
a strong association between acne severity and their 
menstrual cycle or in the presence of menstrual cycle 
irregularities. Although there has been concern that 
the contraceptive ability of COCs is decreased by 

concomitant use of antibiotics, failure rates were no 
higher than the typical COC failure rates of 1% to 
3%.3 There is no pharmacokinetic evidence to indi-
cate that any antibiotics other than rifampin lower 
levels of COCs.4

Adrenal or ovarian neoplasms should be excluded 
by history and physical examination prior to initi-
ating treatment with COCs. Hirsutism, alopecia, 
acanthosis nigricans, cushingoid symptoms, irregular 
menses, clitoromegaly, or severe acne of sudden onset 
warrant further endocrinologic testing.5-7 Menstrual 
irregularity in the first 2 to 3 years of postmenarcheal 
females is common and usually does not require fur-
ther workup.8 

Drug Selection
Combined oral contraceptives are effective in the 
treatment of acne but vary in their formulation.9-12 All 
COCs combine an estrogen, typically ethinyl estra-
diol (EE), and a progestin. First-generation COCs 
consisted of 50 to 150 g of estrogens as well as pro-
gestins called estranes (eg, norethindrone, ethynodiol 
diacetate). Second-generation COCs dosed estrogen 
at less than 50 g combined with gonane progestins 
(eg, levonorgestrel, norgestimate). Third-generation 
COCs also used less androgenic gonane progestins 
(eg, desogestrel, gestodene). A fourth generation has 
been proposed that consists of COCs using proges-
tins, such as drospirenone (DRSP) and chlormadi-
none acetate, which are not testosterone derived.13 
Theoretically, less androgenic COCs should be better 
acne treatments.5,14-16 However, all COCs effectively 
treat acne, and there is little evidence to suggest 
one is substantially more effective than the next.17-19 
Therefore, it is believed that the estrogen component 
may be more responsible for the therapeutic effects 
of COCs via their ability to decrease androgen secre-
tion from the ovaries and adrenal glands, reduce 
5a-reductase activity, and increase sex hormone–
binding globulin.1,5,7,17,20 

With more than 40 COCs now on the market, 
choosing the right one for a patient can be daunting. 
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There are 3 COCs that have been approved by the 
US Food and Drug Administration (FDA) to treat 
acne vulgaris: (1) Ortho Tri-Cyclen®: norgestimate 
(white tablets, 0.180 mg; light blue tablets, 0.215 mg; 
blue tablets, 0.250 mg); EE (0.035 mg); (2) Yaz®: 
DRSP (3 mg) combined with EE (0.02 mg); and 
(3) Estrostep® Fe: norethindrone acetate (1 mg) 
combined with EE (white triangular tablets, 20 g; 
white square tablets, 30 g; white round tablets, 
35 g) and ferrous fumarate (75 mg).21 Because most 
COCs are effective for most women, drug selec-
tion may be more appropriately determined by cost, 
side-effect profile, lifestyle, and patient preference  
(Tables 1 and 2). Tolerability of the traditional 7-day 
placebo hormone-free interval (HFI) plays a critical 
role. Women who do not have difficulty with this 
HFI and who are affected by dysmenorrhea and other 
menstrual irregularities may benefit from traditional, 
less expensive COCs that simply combine 20 to  
50 g EE and a progestin in a 21 active-tablet and 
7 placebo-tablet combination.21 

Women who experience exaggerated premen-
strual symptoms or menstrual headaches during the 
HFI may be better served by the newest genera-
tion of COCs, which have a shorter HFI (Tables 1 
and 2). This group of COCs tends to be more 
expensive than traditional COCs but provides less 
frequent withdrawal bleeds and similar protection. 
Specifically, Lybrel® (levonorgestrel [90 g] com-
bined with EE [20 g]) entirely eliminates monthly 
menses and is the first FDA-approved yearlong 
COC. Yasmin® (DRSP [3 mg] and EE [0.03 mg])
and Yaz are particularly unique because they use anti-
androgenic DRSP, a spironolactone analogue, and 
specifically are marketed to have antiacne effects.22 
Drospirenone is the only FDA-approved progestin 
with direct androgen receptor–blocking properties.21 
Although the majority of women do well with their 
first COC, switching drugs occasionally is helpful.16

Associated Risks
All COCs have associated risks, but the risks can be 
minimized with careful patient screening (Tables 3  
and 4).19,23 Although serious adverse events are pos-
sible, overall risks for adverse events from COCs are 
low.9,19,24-26 Given the low age and generally good health 
of the patient population for which COCs typically are 
prescribed, even an elevated relative risk translates into 
a low absolute risk for notable side effects.19 

The most substantial risks are cardiovascular.25 The 
risk for venous thromboembolism (VTE), deep vein 
thrombosis, and pulmonary embolism increases with 
age and is dose related.9,24 There is a 10-fold increased 
risk for VTE in the first year and a 2-fold risk in the 
second year of use and beyond.26,27 Additionally, there 

have been concerns that DRSP-containing COCs 
place patients at a higher risk for VTE compared to 
traditional COCs, but these concerns have not been 
supported by more recent studies.28 Discontinuation 
of the COC returns a patient to baseline risk within 
3 months.29 Although the risk for VTE while using 
COCs is widely noted in the literature, the overall 
risk is relatively low.9,19

Myocardial infarction (MI) and ischemic stroke 
also are rare, even more so than venous events. 
There is an approximate 2-fold increase in risk for 
MI and ischemic stroke in women using COCs,24 but 
these adverse events are rare in reproductive-aged 
women, making the incidence low.9,24 The newer 
third-generation COCs have no increased risk for 
MI; some studies even showed a slight reduction in 
risk.13,30 However, the risk for MI increases 10-fold in 
women who smoke and also is higher for women older 
than 35 years.24 Guidelines caution physicians against 
prescribing COCs to women who smoke and are older 
than 35 years.13 

The risk for localized breast cancer in patients 
taking COCs has been debated.9,19,20,24 One study 
found a relative risk for breast cancer of 1.24 while 
taking the drug and an increased risk for up to 4 years 
following cessation of treatment.31 However, the risk 
completely disappeared within 10 years, there was no 
increased lifetime risk, and the type of cancer was less 
advanced.24 None of the data show an increased risk 
for breast cancer in women aged 35 to 64 years who 
previously used or currently use COCs.32 Mortality 
rates from breast cancer do not increase with the use 
of COCs.33

Combined oral contraceptives only increase the 
risk for cervical cancer after 5 years of use.19,24 The 
risk for cervical cancer immediately begins to decline 
following cessation of use and is returned to baseline 
by 10 years.34 One study found no association between 
the use of COCs and cervical intraepithelial neopla-
sia grades 1 or higher among women with human 
papillomavirus, even beyond 5 years of COC use.35

It is important to stress to patients that the risks 
for COCs have been fairly well elucidated and are 
substantially less concerning than previously believed 
if the patient is otherwise healthy.4 Both patients and 
physicians may believe that these medications are 
inherently unsafe,16,36,37 but these fears are unfounded 
and contribute to the underutilization of COCs.

Benefits
There also are benefits of COCs that extend beyond 
their positive effect on acne.19 Combined oral contra-
ceptives decrease the risk for endometrial and ovar-
ian cancer.24 This protection continues for at least 
20 years following discontinuation of the medication. 
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Combined oral contraceptives also may protect 
women from colorectal cancer.9,37 Additionally, there 
is less risk for symptomatic pelvic inflammatory dis-
ease, ectopic pregnancy, and benign breast disease, 
along with improved cycle control, less frequent 

instances of dysmenorrhea, and increased bone den-
sity. Combined oral contraceptives prevent unin-
tended pregnancy, which can pose a substantial 
health risk, as well as psychologic, social, and finan-
cial distress.9,19,24,25,38

Table 1.

Combined Oral Contraceptives (COCs): A Quick Reference 

Type/Brand Active Drugs
Approximate  
Cost Miscellaneous

Traditional COCs  
(21 active tablets;  
7 placebo)

EE (20–50 g); progestin ,$60/mo

Ortho Tri-Cyclen® 
(21 active tablets;  
7 placebo)

Norgestimate (white tablets,  
0.180 mg; light blue tablets,  
0.215 mg; blue tablets,  
0.250 mg); EE (0.035 mg)

$40/mo FDA approved for  
acne vulgaris

Estrostep® Fe
(21 active tablets;  
7 placebo)

Norethindrone acetate (1 mg);  
EE (white triangular tablets:  
20 g; white square tablets: 
30 g; white round tablets: 
35 g); ferrous fumarate (75 mg)

$100/mo FDA approved for  
acne vulgaris

Yasmin® (21 active 
tablets; 7 placebo) 

DRSP (3 mg); EE (0.03 mg) $85/mo Mildly reduces SBP; beneficial 
for acne, hirsutism, and PCOS

Yaz® (24 active 
tablets; 4 placebo)

DRSP (3 mg); EE (0.02 mg) $90/mo Same as Yasmin; shorter HFI; 
beneficial for premenstrual 
dysphoric disorder; FDA 
approved for acne vulgaris

Loestrin® 24 Fe 
(24 active tablets;  
4 placebo)

Norethindrone acetate  
(1 mg); EE (20 g)

$80/mo Shorter HFI

Seasonale® 
(84 active tablets;  
7 placebo)

Levonorgestrel (0.15 mg);  
EE (0.03 mg) 

$250/mo Withdrawal bleed every 
quarter; beneficial for 
dysmenorrhea, endometriosis, 
and estrogen withdrawal 
symptoms

Seasonique® 
(84 COC tablets;  
7 EE-only tablets  
[0.01 mg]; 0 placebo)

Blue-green tablets:  
levonorgestrel (0.15 mg) and  
EE (0.03 mg); yellow tablets:  
EE (0.01 mg) 

$250/mo Same as Seasonale; shorter 
HFI than Seasonale

Lybrel® (28 active 
tablets; 0 placebo)

Levonorgestrel (90 g); 
EE (20 g) 

$70/mo Elimination of monthly menses 

Abbreviations: EE, ethinyl estradiol; FDA, US Food and Drug Administration; DRSP, drospirenone; SBP, spontaneous bacterial peritonitis; 
PCOS, polycystic ovary syndrome; HFI, hormone-free interval.

Data from Spencer et al.22 
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Table 2.

Choosing an Appropriate Combined Oral Contraceptive (COC) 

Table 3.

World Health Organization Recommendations for Combined Oral  
Contraceptive (COC) Usage Eligibility23 

COC Use Not Recommended Caution or Special Monitoring

Pregnancy
Current breast cancer
Breastfeeding ,6 wk postpartum
Age ≥35 y and heavy smoker (≥15 cigarettes 
  per day)
Hypertension: systolic, ≥160 mm Hg; 
  diastolic, ≥100 mm Hg 
Diabetes with end-organ damage
Diabetes .20 y duration
History of or current DVT or PE
Major surgery with prolonged immobilization
Ischemic heart disease (history or current); valvular 
  heart disease with complications
History of CVA
Headaches (eg, migraine with focal neurologic 
  symptoms at any age, or without aura if ≥35 y)
Active viral hepatitis 
Severe decompensated cirrhosis 
Liver tumor (benign or malignant)

Breastfeeding (6 wk–6 mo postpartum)
Postpartum (,21 d) 
Age ≥35 y and light smoker (,15 cigarettes per day) 
History of hypertension (including pregnancy) or if 
  monitoring is not feasible 
Hypertension: systolic, 140–159 mm Hg;  
  diastolic, 90–99 mm Hg; or controlled and monitored 
Headaches: migraine without focal neurologic  
  symptoms ,35 y
Known hyperlipidemia should be assessed (eg,  
  type, severity)
History of breast cancer with ≥5 y of no disease
Biliary tract disease
Mild compensated cirrhosis
History of cholestasis related to COC use
Concurrent use of drugs that affect liver enzymes

Abbreviations: DVT, deep vein thrombosis; PE, pulmonary embolism; CVA, cerebrovascular accident.

Clinical Question Yes No

Is cost an issue? Traditional COCs: EE (20–50 g); 
progestin 

All others: Yasmin® (DRSP, 3 mg; EE, 
0.03 mg); Yaz® (DRSP, 3 mg; EE, 0.02 mg); 
Loestrin® 24 Fe (norethindrone acetate, 1 mg; 
EE, 20 g); Seasonale® and Seasonique® 
(levonorgestrel, 0.15 mg; EE, 0.03 mg)a; 
Lybrel® (levonorgestrel, 90 g; EE, 20 g)

Interested in menses 
elimination?

Total elimination: Lybrel; quarterly 
menses: Seasonale and Seasonique

Any COC

Are premenstrual 
symptoms, the HFI, or 
estrogen withdrawal  
an issue?

Short HFI drugs: Yaz, Loestrin 24 Fe, 
Seasonique, 1/2 Seasonale; 
no HFI drugs: Lybrel 

Any COC

Abbreviations: EE, ethinyl estradiol; DRSP, drospirenone; HFI, hormone-free interval.
aSeasonique also has 7 tablets of EE 0.01 mg. CUTIS 
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Table 4.

Further World Health Organization Recommendations for Combined Oral  
Contraceptive Usage: No Restrictions23 

Postpartum ≥21 d, not breastfeeding
Postabortion
Menarche to age 40 y (nonsmoker)
History of gestational diabetes
Minor surgery without immobilization
Varicose veins
Vaginal bleeding (eg, irregular, with or without heavy bleeding 
  after evaluation to exclude pregnancy/malignancy)
Benign breast disease
Family history of breast cancer
Cervical ectropion
Endometrial cancer (while awaiting treatment)
Benign ovarian tumor
Ovarian cancer (while awaiting treatment)
Pelvic inflammatory disease 
Sexually transmitted disease
Prior pelvic surgery 
Vaginitis

AIDS, HIV infected, or HIV risk
Viral hepatitis carrier
Uterine fibroids
History of ectopic pregnancy
Thyroid concerns (goiter, hyperthyroidism, 
  hypothyroidism)
Thalassemia
Trophoblastic disease (benign or malignant)
Iron deficiency anemia
Epilepsy
Schistosomiasis
Malaria
Antibiotics (concurrent, excluding rifampin 
  and griseofulvin)
Nulliparous or parous
Severe dysmenorrhea
Tuberculosis
Endometriosis

Abbreviation: HIV, human immunodeficiency virus.

World Health Organization recommendations for missed doses.47 EE indicates ethinyl estradiol; HFI, hormone-
free interval. 

1–2 missed doses 
(30–35 �g EE)

-OR-
1 missed dose 

(20 �g EE)

3� missed doses 
(30–35 �g EE)

-OR-
2� missed doses 

(20 �g EE)

1) Take the missed pill as 
soon as the patient remembers 

(even if it doubles that day’s dose)
2) Continue otherwise 

normally with pill schedule
3) No extra contraception required

Missed pill in Week 1 (Day 1–7)
-Consider emergency 

contraception

Missed pill in Week 3 (Day 15–21)
1) Finish current pack, but skip the 

7 d placebo/HFI
2) Begin next pack right after

1) Take the most recent missed pill 
as soon as the patient remembers 
(even if it doubles that day’s dose)

2) Continue otherwise 
normally with pill schedule

3) Additional barrier contraception 
required or abstinence for 7 d
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Another benefit of COCs is for women with 
severe acne who may be future candidates for isotret-
inoin therapy. In this situation, COCs arguably 
are the appropriate preceding step, considering the 
requirement of 2 forms of contraception while taking 
isotretinoin. By exclusively trying a patient on COCs 
prior to initiation of isotretinoin therapy, the physi-
cian may be better equipped to differentiate the causal 
medication of mood symptoms, as both medications 
are cited to produce mood-related side effects.39,40 In 
addition, a sufficiently satisfactory response to COCs 
could occur, which would render treatment with 
isotretinoin unnecessary.

Initial Evaluation and Monitoring
Initial evaluation should include a measurement 
of blood pressure and a detailed patient history.19,23 
Physical examination that extends beyond the skin 
is not necessary or indicated.16,25,41 Pelvic exami-
nation, screening for cervical intraepithelial neo-
plasia, and breast examination are not required. 
Although these examinations are valuable as screen-
ing tools, they are not helpful in determining which 
patients should or should not undergo treatment with
COCs.41-44 The American Congress of Obstetricians 
and Gynecologists guidelines recommend that 
patients initiate pelvic examination screening at  
21 years of age and biennially thereafter, irrespective 
of the onset of sexual activity or contraception use.45 
Therefore, there is no need for follow-up with a gyne-
cologist after initiation of COCs for acne vulgaris. 
However, with any medication, return visits to the 
dermatologist should be scheduled to monitor clini-
cal progress and side effects. Periodic blood pressure 
measurements also are recommended.19

The dermatologist may elect to perform a preg-
nancy test to enable the patient to start the medica-
tion that same day.16,38 Described as the quick-start 
approach, beginning to use COCs in the health care 
provider’s office under direct observation has been 
found to improve short-term compliance compared 
to initiation after next menses. The rate of pregnancy 
within the first 6 months of initiation of COCs was 
lower for those who used the quick-start approach.46 
However, patients must be advised to use a separate 
method of contraception for the first week to avoid 
an unintended pregnancy.16 Alternatively, if the 
clinician and patient decide to initiate treatment at 
or immediately after the onset of the next menstrual 
cycle, a pregnancy test is not needed.38 The longer 
the patient delays the initiation of the COC, the 
less chance she will be adherent.38,41 No other rou-
tine laboratory testing is indicated in an otherwise 
healthy patient with an unremarkable personal and  
family history.16

Counseling 
When prescribing COCs, appropriate counseling 
regarding when to start is critical. The patient must 
take the pill each day and be aware of what to do if 
she skips 1 or more pills (Figure).47 The chance of 
pregnancy (1%–3%), the lack of protection against 
sexually transmitted diseases, and the dangers of con-
comitant smoking should be discussed.16,19 Patients 
should establish a daily routine for taking the COC 
to maximize compliance.48 Misconceptions surround-
ing COCs and pelvic examinations, future fertility or 
teratogenicity, and risk for weight gain should be dis-
pelled.16,36,38,49 Finally, the patient should know that it 
might take several months to see antiacne results,5,7 
and she should not discontinue the medication if it 
does not work right away. The patient should be given 
ample time to ask questions and the issues discussed 
should be documented. 

Conclusion
Although some dermatologists may be hesitant to 
prescribe hormonal therapies, COCs can be safely 
and appropriately used in eligible female patients 
with acne. We provided guidelines for the selection of 
COCs, reviewed the risks and benefits, and described 
ways to monitor and counsel patients. 
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