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Background

Pregnancy is characterized by a myriad of physiological changes, particularly in the skin.
Hyperpigmentation continues to be one of the most troublesome dermatologic symptoms

in pregnancy.

Objective

This review aims to discuss the safety and potential teratogenicity of traditional and
integrative treatment options for hyperpigmentation in pregnancy.

Methods and Materials

A literature search was conducted on PubMed, Cochrane Library, and MedLine.

Results

Conventional regimens for hyperpigmentation including topical retinoids and
hydroquinone are controversial in pregnancy. Topical steroids remain safe, while oral
steroids should be avoided. Safe integrative treatments include kojic acid, liposomal aloe
vera, topical nicotinamide, turmeric, glycolic acid, and ascorbic acid. Azeleic acid may be
used to limited body surface area only, with caution during the first trimester. Licorice
root/glabridin and green tea extract are not considered safe in pregnancy.

Conclusion

Safe integrative approaches can be utilized to treat hyperpigmentation during pregnancy.
Kojic acid, liposomal aloe vera, topical nicotinamide, turmeric, glycolic acid, and ascorbic
acid can be safely used during pregnancy to treat hyperpigmentation.

INTRODUCTION

The skin undergoes a multitude of physiological changes
during pregnancy.! While many of these changes are poorly
understood, a temporary alteration in the interplay of me-
tabolism, immunology, and hormones leads to hyperpig-
mentation, hair and nail changes, vascular changes, and
changes in apocrine and eccrine gland activity.2 Hyperpig-
mentation may be the most cosmetically-distressing skin
condition among pregnant women.3

Pregnancy is a unique state where pharmaceutical treat-
ment presents a special concern because the physiology
of pregnancy can affect the pharmacokinetics of medica-
tions used.# Certain drugs can also cross the placenta and
damage the fetus. In the 1960s, thalidomide was given to
pregnant women as a morning sickness medication. Unfor-
tunately, the women who took this drug gave birth to chil-
dren with phocomelia.# Following this public health crisis,
in 1979, the United States Food and Drug Administration
(FDA) developed a system that determines the teratogenic
risk of drugs by considering the quality of data from animal
and human studies.? In this review, we characterize the ter-

atogenicity of common treatments for pregnancy-related
pigmentary disorders and discuss integrative regimens.

PIGMENTARY CHANGES
HYPERPIGMENTATION

Up to 90% of women experience hyperpigmentation during
pregnancy.l'2 While this hyperpigmentation is usually
mild, areas including the genitals, areolae of the breast, ax-
illae, inner thigh region, and anal region may undergo ac-
centuation of baseline pigmentation.! 3 Another area that
experiences prominent hyperpigmentation is the midline
of the abdomen: the linea alba subsequently becomes the
linea nigra in pregnancy.l3 The linea nigra typically ap-
pears during the first trimester, extends from the umbilicus
to the symphysis pubis, and is most prominent in patients
with more richly-pigmented skin.!-3 Those with more pig-
mented skin at baseline are also prone to develop vulvar
melanosis, and pigmentary demarcation lines at the pos-
terior leg or upper arms called Voigt or Futcher lines.1>2
Ephelides, nevi, and recent scars can also undergo addi-
tional hyperpigmentation and increase in size during preg-
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nancy.l2 Most hyperpigmentation in pregnancy appears
early, progresses until delivery, and diminishes in the post-
partum period.1-3 However, the aforementioned sites that
undergo more pronounced hyperpigmentation typically do
not return to their previous color.1-3

While the exact pathogenesis of the increased melano-
genesis in pregnancy is debated, the cause is attributed
to the higher levels of certain hormones, including
melanocyte-stimulating hormones such as estrogen, prog-
esterone, and endorphins.!-3 This theory is supported by
some women who experience hyperpigmentation while tak-
ing oral contraceptives, and previously occurring hor-
monal-induced hyperpigmentation can be predictive of the
subsequent development of hyperpigmentation in preg-
nancy.!-3 Future pregnancies and hormonal contraceptives
may cause pregnancy-induced hyperpigmentation to re-
cur.3 Additionally, subcutaneous implantation of hormonal
contraceptives can also lead to hyperpigmentation.>®
Longer duration of use and darker skin may increase the
risk of hyperpigmentation, possibly due to localized steroid
release or a foreign body reaction; however, the exact
pathogenesis remains elusive.>¢

MELASMA

Melasma, or chloasma, sometimes known as the “mask of
pregnancy,” often presents as symmetric, irregular but
sharply demarcated, blotchy, light to dark-brown coalesc-
ing macules and patches of hyperpigmentation.l-37 Var-
ious patterns of distributions exist for melasma, but the
most common locations affected are the cheeks, chin, nose
bridge, forehead, and upper lip.1-37 One-half to two-thirds
of pregnant women experience melasma, usually in the sec-
ond half of pregnancy.l,2.7

The pathophysiology of melasma is similar to hyper-
pigmentation of pregnancy deriving from increased hor-
mones.!-37 However, melasma also has a genetic compo-
nent, as 50% of patients report a positive family history,
and identical twins have been shown to develop melasma.l’
2,7 Sunlight is also involved in melasma, as ultraviolet (UV)
radiation induces cellular damage via lipid peroxidation in
cellular membranes to generate free radicals, which may
stimulate melanocytes to produce excess melanin.:7 Pa-
tients with pre-existing thyroid dysfunction have a four-
fold increase in melasma, although this relationship needs
to be better understood.’

TREATMENT

Conventional treatment of melasma focuses on topical for-
mulations of retinoids, lightening agents such as hydro-
quinone, and corticosteroids, sometimes used in combina-
tion, with mild to moderate success.!"37 Patients are also
recommended to consistently use sunscreen to prevent UV
damage and avoid irritant cosmetics.!-37 While the combi-
nation of these topical agents has proven to be efficacious
in some, it is vital to consider the possible impact on preg-
nancy of these drugs.

Prior to 2015, the FDA classified drugs in categories A,
B, C, D, and X to characterize their teratogenicity.® Further
information regarding each category of drug can be found
in Table 1. Since 2015, the FDA has shifted from this cat-
egorial system to “The Pregnancy and Lactation Labeling
Rule.”?

While this current category system is more detailed than
the older category system, many critics have expressed con-
cern over changing drug labels to reflect the new rules and
how drug labels will incorporate new data as it becomes
available.10 Another worry is how physicians will manage
the transition from a long-used category system to a novel,
more complex system.!!

TERATOGENICITY OF CONVENTIONAL TREATMENT

While there is a paucity of data investigating the terato-
genicity of hydroquinone, in vitro studies have shown that
hydroquinone can induce chromosomal abnormalities in
eukaryotic cells.12 In the previous category labeling system,
hydroquinone was labeled as a Category C drug by the
FDA.!3 The description of Category C drugs states that an-
imal reproduction studies have shown an adverse effect
on the fetus with no adequate and well-controlled studies
in humans, but potential benefits may warrant the use of
the drug in pregnant women despite potential risks.13 De-
spite its categorization as a Category C drug, most over-
the-counter (OTC) preparations of topical hydroquinone do
not come with this imperative warning.14

Numerous studies have demonstrated that a high intake
of preformed vitamin A is teratogenic, resulting in signif-
icant cardiac and craniofacial abnormalities, and the FDA
has issued a black-box warning on oral vitamin A products
accordingly.15:16 However, the topical use of vitamin A de-
rivatives such as retinoids in pregnancy is highly debated.8:
15-18 While the exact absorption of topical retinoids is un-
known, and animal studies have shown that the terato-
genicity of topical retinoids is far less than conventional
vitamin A supplements, the use of topical retinoids in preg-
nancy is generally not recommended.8:15-18

Proper use of topical steroids in pregnancy is considered
safe, as many studies have demonstrated no increased risk
to the fetus with these drugs.19-21 To contrast, oral steroids
should be used with caution in the first trimester of preg-
nancy, because there may be an association with the fetal
development of orofacial clefts.22 The long-term use of
glucocorticosteroids in pregnancy may increase the risk of
gestational diabetes, preeclampsia, membrane rupture, and
preterm delivery.22 Additionally, the long-term use of topi-
cal steroids on the face should be avoided as major adverse
effects can occur including acneiform eruptions, perioral
dermatitis, topical steroid withdrawal syndrome, glaucoma,
Cushing’s Syndrome, and other possible systemic effects.23;
24 Nevertheless, the use of mild to moderate-potency top-
ical steroids is thought to pose no significant harm to the
mother or fetus.19-21

Another treatment for melasma and hyperpigmentation
in pregnancy is laser treatment. Although the efficacy of
these treatments varies depending on the specific laser,
how it is used, and both patient and operator factors, laser
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Table 1. Former FDA categorization of drugs for use in pregnancy*

Category Description

A Adequate, well-controlled studies in pregnant women have not shown an increased known risk of fetal abnormalities.

controlled studies in pregnant women.
Or

failed to demonstrate a known risk to the fetus.

B Animal studies have revealed no evidence of known harm to the fetus; however, there are no adequate and well-

Animal studies have shown an adverse effect, but adequate and well-controlled studies in pregnant women have

women.
Or

C Animal studies have shown an adverse effect and there are no adequate and well-controlled studies in pregnant

No animal studies have been conducted and there are no adequate and well-controlled studies in pregnant women.

D Studies, adequate well-controlled or observational, in pregnant women have demonstrated a known risk to the fetus.
However, the benefits of therapy may outweigh the potential risk.

X Studies, adequate well-controlled or observational, in animals or pregnant women have demonstrated positive
evidence of fetal abnormalities. The use of the product is contraindicated in women who are or may become pregnant.

therapy has generally been deemed safe for both the baby
and the mother.25,26

AN INTEGRATIVE APPROACH

Kojic acid (KA) is a natural metabolite produced by fungi
that can inhibit the primary enzyme responsible for
melanin synthesis, tyrosinase.2”-29 Kojic acid has signifi-
cant anti-oxidant properties and protects against UV dam-
age and infectious agents.27-29 Studies have demonstrated
that kojic acid can significantly improve hyperpigmentation
and is safe to use in pregnancy.27-29 In particular, a for-
mulation of kojic acid combined with vitamin E, vitamin A,
plant oil, and lactic acid was found to be especially success-
ful.27 The patients who were treated with this kojic acid for-
mulation wore daily sunscreen, so the application of daily
sunscreen may also be recommended with kojic acid use.27
Glycolic acid is an alpha-hydroxy acid (AHA), a plant and
animal-derived amino acid that successfully treats hyper-
pigmentation and is safe to use during pregnancy.2%,30
Liposomal aloe vera is also found to be effective and safe
in treating melasma in pregnant patients.3! Aloe vera is
thought to exert its effects by inhibiting tyrosinase.32 In
a double-blinded, randomized clinical trial, two groups of
pregnant women with melasma, each containing 90 sub-
jects (n=90) who were in their second trimester or beyond
were followed for five weeks.3! The two groups consisted of
an experimental group, treated with topical liposome-en-
capsulated aloe vera gel leaf extract and a control group,
treated with non-liposomal encapsulated aloe vera gel leaf
extract.3! After 5 weeks, there was a statistically significant
improvement of 32% in the Melasma Area Severity Index
(MASI) score for the liposomal treatment group as com-
pared to a 10% improvement in the control group.3! No
major side effects were noted in the study for either the
liposome-encapsulated aloe vera gel extract or the non-li-
posomal encapsulated aloe vera gel extract.3! Minor side
effects that may occur with topical aloe vera use include
redness, burning, and stinging at the site of application.33
Finally, the liposomal formulation of aloe vera gel is
thought to penetrate the skin more effectively since liposo-

mal formulations can hold hydrophilic substances in their
inner aqueous phase and hydrophobic substances in the bi-
layer wall.3!

Nicotinamide, also known as niacinamide, is the amide
form of vitamin B3.34 Topical nicotinamide has been proven
to be worthwhile in treating melasma and hyperpigmen-
tation by suppressing the transfer of melanosomes from
melanocytes to keratinocytes.3* While nicotinamide can
cross the placenta and concentrate in fetal blood, there are
no reports of adverse effects due to nicotinamide in fe-
tuses.34 While the effects of high doses of nicotinamide and
long-term systemic use of topical nicotinamide remain un-
known, topical nicotinamide appears safe to use in the hy-
perpigmentation of pregnancy.34

Turmeric, a popular spice used in many cultures, con-
tains curcumin which promotes skin lightening, mediates
oxidative damage, and suppresses inflammation cuta-
neously.3-37 The topical application of turmeric is safe in
pregnancy; numerous studies have demonstrated the sys-
temic use of turmeric via the possible role of curcumin in
managing pregnancy complications, including gestational
diabetes, preeclampsia, and fetal intrauterine growth re-
striction.38,39

Topical ascorbic acid (vitamin C) is an acidic anti-oxi-
dant found in high concentrations in citrus fruit that serves
many crucial biological functions such as the synthesis of
bile acids, catecholamines, and neurotransmitters, wound
healing, tyrosine degradation, iron absorption, and im-
mune system function.0 Topical ascorbic acid has shown to
improve hyperpigmentation and melasma,*® and most im-
portantly, is safe to use in pregnancy as it may have a role
in preventing preeclampsia.*! Furthermore, vitamin C de-
ficiencies during pregnancy have been associated with im-
pairments in neonatal neurological development.*2

Azelaic acid is a dicarboxylic acid derived from the fun-
gus Pityrosporum ovale and is found in rye, wheat, and bar-
ley.40 Azelaic acid disrupts DNA synthesis, mitigates free-
radical damage, and competitively inhibits tyrosinase.40
Azelaic acid preferentially targets abnormal and highly ac-
tive melanocytes with minor effects on uninvolved skin,
making it an excellent agent for treating melasma and hy-
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perpigmentation.*0 The FDA had previously categorized
azelaic acid in category B, meaning that animal reproduc-
tion studies have failed to demonstrate a risk to the fetus,
and there are no adequate and well-controlled studies in
pregnant women.2%43 Thus, while azelaic acid use in preg-
nancy does not pose an immediate risk to the fetus, azelaic
acid should only be used on limited areas and preferably
not in the first trimester to minimize any possible harm to
the baby.2?

Green tea has been historically marketed for its anti-
oxidant and anti-inflammatory properties,%0 but caution
should be taken with this compound in pregnancy.44:45
Green tea extracts have proven to help treat melasma and
pigmentary disorders by inhibiting UV-induced erythema
and protecting DNA from UV radiation.40 However, in rat
studies, rat mothers fed green tea extract developed lower
body weights and birthed fetuses with lower birth
weights.#4 Additionally, analysis of neuronal tissues from
rat mothers fed green tea extract showed various degrees of
degeneration in a dose-dependent manner,** while analysis
of adipose tissue demonstrated greater degrees of inflam-
mation.#> Thus, though the benefits of green tea are many,
care should be taken when using this product topically in a
gestational state.

Licorice root contains the isoflavone compound
glabridin, a type of phenol, which has been shown to scav-
enge reactive oxygen species, inhibit UV-B-induced pig-
mentation, inhibit tyrosinase, and mediate inflammation.40
In vitro, glabridin has been shown to have a skin-lightening
effect 16 times greater than hydroquinone.?0 Despite its
efficacy, licorice root consumption is not recommended in
pregnancy due to severe detrimental effects on the fetus,
including delays in cognition, development, and mem-
ory.4647 The application of topical licorice root extract has
not been studied in expecting mothers due to the terato-
genicity of oral licorice; pregnant women are safer avoiding
this topical compound.

Bakuchiol is a meroterpene phenol and retinol alterna-
tive that has received recent attention in dermatology and
may be considered for the treatment of hyperpigmenta-
tion in pregnancy.*8-49 Bakuchiol is thought to improve hy-
perpigmentation via the inhibition of melanogenesis.*8:49
While there is no explicit data advising against the use of
bakuchiol in pregnancy, there are also no large-scale tri-
als evaluating bakuchiol’s teratogenicity. Thus, bakuchiol
should be used with caution.

CONCLUSION

Of many changes experienced during pregnancy, hyperpig-
mentation may be the most cosmetically-distressing skin
condition among pregnant women. Conventional regimens
for hyperpigmentation including topical retinoids and hy-
droquinone are controversial in pregnancy. Topical steroids
remain safe, while oral steroids should be avoided. Kojic
acid, liposomal aloe vera, topical nicotinamide, turmeric,
glycolic acid, and ascorbic acid can be safely used during
pregnancy to treat hyperpigmentation (Table 2). Licorice
root/glabridin and green tea extract should generally be

avoided in pregnancy. Azelaic acid should be used on lim-
ited areas only, and preferably not during the first
trimester.
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Table 2. Summary of integrative treatment for hyperpigmentation in pregnancy

Agent Method of Action Teratogenicity

Kojic Acid Inhibits tyrosinase, anti-oxidant No known harm to fetus, low absorption
Aloe vera gel Inhibits tyrosinase No known harm to fetus

leaf extract

Nicotinamide

Suppresses transfer of melanosomes

Can concentrate in fetal blood. Topically safe

Turmeric Anti-oxidant, anti-inflammatory No known harm to fetus
Topical Anti-oxidant, wound healing, increases No known harm to fetus, deficiencies associated with impairments
Vitamin C immunity, neurotransmitter, in neurological development
catecholamine, bile acid synthesis,
tyrosine degradation, iron absorption
Licorice Anti-oxidant, inhibits tyrosinase, anti- Harmful neurocognitive effects on fetus
root/ inflammatory
glabridin
Azelaic Acid Disrupts DNA synthesis, anti-oxidant, Animal studies have revealed no known evidence of harm to the
inhibits tyrosinase fetus; however, there are no adequate and well-controlled studies
in pregnant women. Preferred to use only on small surfaces and
preferably not in first trimester
Green Tea Protects DNA from UV radiation Harmful effects to fetus in rat studies
extract
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(CCO). View this license’s legal deed at https://creativecommons.org/publicdomain/zero/1.0 and legal code at https://cre-
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