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Skin during pregnancy

During pregnancy, many systemic changes may occur, them being haematological, car-diac, renal, respiratory, gastro-
intestinal, endocrine or metabolic. Some other modifica-tions may target the cutaneous layers. It seems logical that during
pregnancy, hormonal or other less well-explained pathways may influence one or more of the skin cell types. Pigmentary
changes, such as melasma, but also vascular or structural modifications may affect the skin of pregnant women. Among the
latter, striae distensae are probably the most common. Hair disorders featuring hair loss are frequently of concern during
this pe-riod. Endocrine changes will often affect the skin glands, especially sebaceous ones, provoking acne. By contrast,
some specific diseases originating in the skin may also oc-cur during the course of the gestation. Most of them present
pruritic symptoms and for this reason affect the quality of life of pregnant women. Cutaneous infections such are vari-cella
zoster virus, genital warts, infestation by Candida, Lyme disease or scabies may be observed during the period of gestation.

Skin is modified during pregnancy and/or postpartum. These changes are usually only physiologi-cal, expressing changes
in hormones or other factors secreted though the placenta, ovaries or en-larged pituitary gland. However, various
dermatoses may specifically develop during this period and may influence the foetal outcome or, more rarely, the mother’s
health. Therefore, being able to di-agnose and manage them is of high importance. Further, the increasing demand about
cosmetic procedures, even during pregnancy, makes necessary to adapt our knowledge about their safety during this period.
In this review, cutaneous modifications will be classified as physiological changes, spe-cific dermatoses of pregnancy,
cutaneous infections that may modify the prognosis of pregnancy, miscellaneous skin diseases that may be affected by
pregnancy and finally the safety of cosmetic dermatologic procedures during pregnancy will be overviewed, in order to
offer to the dermatologists updated information permitting them to bring accurate assistance to their pregnant patients.
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uring pregnancy, profound changes occur,

them being immunologic, metabolic, endo-
crine, and vascular, which make the pregnant woman
susceptible to changes of the skin and appendages,
both physiologic and pathologic. Knowing these
changes is fundamental to bring the patient the
adequate treatment. In this paper, we can find a
description of the physiological changes induced by
pregnancy, their impact at skin level as well regard-
ing the physiological skin changes observed, as the
specific dermatoses of gestation. Pregnancy may
also affect the course of chronic diseases existing
before this period. Finally, a short review concern-
ing the safety of dermatologic cosmetic procedures
in pregnant women is finalizing this article.

1. Physiologial changes in pregnancy

Physiological changes occur in pregnancy to
nurture the developing foetus and prepare the
mother for labour and delivery [1]. These changes
are mainly of haematological, cardiac, renal,
endocrine and metabolic nature.

Haematological changes

Plasma volume increases progressively throughout
normal pregnancy, greater than the increase in red
blood cell mass, provoking a fall in haemoglobin
concentration, haematocrit, red blood cell count and
platelet count [2]. Pregnancy also causes a two- to
three-fold increase in the requirement for iron, a 10-
to 20-fold increase in folate requirements and a two-
fold increase in the requirement for vitamin By, [1].
Changes in the coagulation system during pregnancy
produce a physiological hypercoagulable state, in
favour of clotting, predisposing the pregnant and
postpartum woman to venous thrombosis [3].

Cardiac changes

Cardiac changes during pregnancy facilitate the
adaptation of the cardiovascular system to the
increased metabolic needs of the mother, thus
enabling adequate delivery of oxygenated blood to
peripheral tissues and the foetus. Changes occur
mainly in the peripheral vascular compliance and
resistance (affecting afterload), myocardial function
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and contractility, heart rate, and sometimes heart
rhythm and the neurohormonal system [4]. Women
without heart disease adapt well and adverse car-
diac events are rare. On the contrary, in presence of
important maternal structural heart disease, increa-
sed cardiovascular demands of pregnancy can result
in cardiac decompensation, arrhythmias, and, rarely,
maternal death [4].

Renal changes

The primary adaptive change in renal vasculature
in pregnancy is a marked fall in systemic vascular
resistance (SVR) occurring by week six of gestation
[5]. This creates a state of arterial under-filling with
increased renal blood flow. Relaxin, a peptide hor-
mone produced by the corpus luteum, decidua and
placenta, plays an important role in the regulation
of haemodynamic and water metabolism during
pregnancy [4]. Relaxin stimulates the formation of
endothelin, which in turn mediates vasodilation of
renal arteries via nitric oxide (NO) synthesis [6]
and of course plays a role in skin pigmentation.
Despite activation of the renin—angiotensin—aldo-
sterone (RAA) system in early pregnancy, a simul-
taneous relative resistance to angiotensin IT devel-
ops, counterbalancing the vasoconstrictive effect
and allowing profound vasodilatation [7]. As a
consequence of renal vasodilatation, renal plasma
flow and glomerular filtration rate (GFR) both
increase, compared to non-pregnant levels, by
40—65 and 50—85 %, respectively [8]. The increased
renal blood flow leads to an increase in renal size of
1—1.5 cm, reaching the maximal size by mid-preg-
nancy [4], associated with an increase in renal vas-
culature, interstitial volume and urinary dead space.
There is also dilation of the ureters, renal pelvis and
calyces, urinary stasis in the dilated collecting sys-
tem predisposing pregnant women with asymptom-
atic bacteriuria to pyelonephritis [9].

Respiratory changes

There is a significant increase in oxygen demand
during normal pregnancy, leading to an increase in
minute ventilation, causing arterial pO, to increase
and arterial pCO, to fall [4]. Diaphragmatic eleva-
tion in late pregnancy results in decreased func-
tional residual capacity and pregnancy may also be
accompanied by a subjective feeling of breathless-
ness without hypoxia [4].

Changes in the alimentary tract

Nausea and vomiting are very common complaints
in pregnancy, affecting 50—90% of pregnancies
[10]. The exact underlying mechanism is not clear
but pregnancy-associated hormones such as human
chorionic gonadotropin (hCG), oestrogen and pro-

gesterone, but also thyroid hormones, could be
involved in the aetiology [4]. As pregnancy prog-
resses, mechanical changes in the alimentary tract
also occur, caused by the growing uterus. The
stomach is increasingly displaced upwards, leading
to an altered axis and increased intra-gastric pres-
sure, predisposing to symptoms of reflux, as well as
nausea and vomiting [11].

Endocrine changes

First and most important, pregnancy is character-
ized by an increase in circulating hormones or other
mediators that are secreted by ovaries and/or pla-
centa, including oestrogens, progesterone, human
placental lactogen and placental growth factor
(PIGF).

There is an increase in the production of thyrox-
ine-binding globulin (TBG) by the liver, resulting
in increased levels of thyroxine (T;) and tri-iodo-
thyronine (Ts). Serum free T, (fT4) and Ts (fT3)
levels are slightly altered but are usually of no
clinical significance [12]. Pregnancy is also associ-
ated with a relative iodine deficiency, and for this
reason the World Health Organisation recommends
an increase in iodine intake in pregnancy from 100
to 150—200 mg/day [12].

Concerning changes at the level of adrenal
gland, there is an increase in serum levels of deoxy-
corticosterone, corticosteroid-binding globulin
(CBG), adrenocorticotropic hormone (ACTH),
cortisol and free cortisol: these changes cause a
state of physiological hypercortisolism and may be
clinically manifested by the striae, facial plethora,
rising blood pressure or impaired glucose tolerance
[13]. The pituitary gland enlarges in pregnancy and
this is mainly due to proliferation of prolactin-
producing cells in the anterior lobe. The posterior
pituitary produces oxytocin and arginine vasopres-
sin (AVP). Oxytocin levels increase in pregnancy
and peak at term [4].

Metabolic changes

Pregnancy is a diabetogenic state and the adapta-
tions in glucose metabolism allow shunting of glu-
cose to the foetus to promote development, while
maintaining adequate maternal nutrition [14].
Maternal insulin resistance begins in the second
trimester and peaks in the third trimester and
results in lipolysis, allowing the pregnant mother to
preferentially use fat for fuel, preserving the avail-
able glucose and amino acids for the foetus and
minimising protein catabolism [4]. Concerning
lipid metabolism, there is an increase in total serum
cholesterol and triglyceride levels in pregnancy,
accommodate the needs of the developing foetus
[4]. Pregnant women require an increased intake of
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protein during pregnancy. Amino acids are actively
transported across the placenta to fulfill the needs
of the developing foetus [4]. There is a decrease in
total serum calcium concentration during preg-
nancy, as an average foetus requires about 30 g of
calcium to maintain its physiological processes [4].

2. Physiological skin changes in pregnancy

It is important to recognize and differentiate physi-
ological changes from diseased states in order to
explain them to the patient and avoid unnecessary
investigations or treatments. All physiological
changes depend solely on the condition of preg-
nancy, affect a majority of women, they commonly
manifest early on in the course of gestation and often
resolve after delivery. These signs may be discrete or,
by contrast, severe and, therefore, may distress the
patient and may require an appropriate treatment.

Pigmentary changes

They are the most common and affect up to more
than 90 % of pregnant women [15]. They take place
early, usually during the first trimester. Changes are
more pronounced in women with a high phototype.
Generalized, but usually mild, hyperpigmentation
can be observed [16]. However, more localized
hyperpigmentation is usually observed, more com-
monly on areolae (up to 78% of patients [15]),
axillae and genitalia. Linea negra is a darek line
appearing on the abdomen, running straight down
from the umbilicus, and occurs in up to 90% of
pregnant women [15]. Recent scars, nevi and freck-
les may also darken during gestation. Increase of
the pigmentary demarcation lines is frequently
observed in black pregnant women, but very rarely
in white subjects [17].

Melasma

Melasma deserves a special mention, as it is now
considered as due to a combination of pigmentary
and vascular factors. It was reported to affect up to
70 % of pregnant women [16]. However, this preva-
lence can decrease to 5% in white females living in
countries devoid of sun exposure [18]. The most
common pattern is centrofacial melasma developing
on the forehead, cheeks, upper lip, and chin.
Maxillary and mandibulary patterns are less fre-
quent [19]. Its diagnosis is visual and very easy and
does not need any further investigation. Treatment
of melasma during melasma may include topical
tranexamic acid 3 %, which has no teratogenic prop-
erties, but must exclude triple combination, includ-
ing 4% hydroquinone, 0.05% retinoic acid and
0.01 % flucinolone acetonide, which should never be
given during gestation but only after delivery. Daily
use of sunscreen is compulsory.

Vascular changes

Spider telangiectasias develop in approximately
60 % of white pregnant women but are found much
less frequently in dark-skinned women [18]. They
typically appear at the end of the first trimester in
the area of skin drained by the superior vena cava,
namely the face, neck, arms and hands [16]. They
often disappear within weeks after delivery; how-
ever persistent lesions can be treated by laser or
intense pulsed light devices.

Palmar erythema appears within the first trimes-
ter along with spider telangiectasias. It is more
frequent and noticeable in white than black women
[16] and may affect up to 10% of patients [15]. It
features a mottled diffused redness of part of the
palms, and sometimes entire palm.

Starting from the second month of pregnancy,
varicose veins and venous telangiectasias are repor-
ted to appear in 40 % of women [20]. They are local-
ized on the legs, the pelvis and the perineum.
Thrombosis can complicate the situation in less than
10 % of cases [19]. However, other authors report a
much lesser incidence, around 0.33% [15]. Use of
elastic stockings and surelevation of the legs are
therefore recommended to prevent such situations.

Nonpitting oedema is frequent, mainly affecting
the legs but possibly also affecting the face and the
eyelids.

Vasomotor instability is frequently observed and
includes alternating episodes of pallor, facial flushing,
hot and cold sensations and dermographism [16].

Superficial or subcutaneous hemangiomas are
reported in 5% of pregnant women [20].

They develop at the beginning of the third
month of gestation, particularly affecting the hand
and neck and grow slowly until delivery, followed
in most cases by spontaneous involution. Unsa-
tisfactory sequela may be treated with vascular
lasers [16].

Hyperemia and hyperplasia of the gingival muco-
sa is observed in pregnant women [21]. It may pres-
ent with various degrees of severity, ranging from
mild asymptomatic inflammation to intense pain
with bleeding. It develops in the third trimester of
pregnancy and progressively resolves postpartum.

Pyogenic granulomas appear to be relatively fre-
quent during pregnancy [21] and usually develop
during the second trimester. They are painless but
may bleed. Spontaneous regression is observed in
the months after postpartum.

Structural changes

The mechanical properties of the skin are affected
by pregnancy.

Performing suction tests using a cutometer on
the abdomen and tights of 15 non-pregnant women
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and 26 pregnant women at 8 months of pregnancy
and 4 months after delivery [22], significant differ-
ences between the non-pregnant and 8-month
pregnant groups were observed. The results demon-
strate that skin becomes less elastic and less deform-
able on the abdomen during pregnancy. On the
thighs, a loss of elasticity and firmness was also
observed. At 4 months after delivery, the skin did
not return to its initial state.

These changes are explaining the occurrence of
Striae distensae (striae gravidarum, stretch marks)
which are a cause of great concern for pregnant
women. They appear in 60—90 % of white women,
but less commonly in black or Asian women [18].
However, a study on Indian skins reports around
80 % of occurrence in these patients [15].

The most significant risk factors for striae in
primiparous women include young maternal age
and elevated maternal BMI, as well as maternal
weight gain and high neonatal birth weight [23].
Their aetiology remains poorly known, and they
seem to be multifactorial and include physical
trauma, such as stretching of the skin, and hor-
monal mediation through steroids, oestrogens and
relaxin, leading to reduction in the elastic fibre
network. During the third trimester, striae begin as
red-to-purple linear lesions, fade gradually over
time and manifest initially as white atrophic bands.
They develop on the abdomen and sometimes on
the breasts, thighs, arms, buttocks and inguinal
areas. They may cause burning or itching but usu-
ally the unique symptoms are the anxiety of women
fearing that these will never disappear completely
[16]. A preventive treatment with creams is recom-
mended, as they rarely disappear spontaneously and
need further treatments after delivery.

Hair changes

During pregnancy, hair cycle changes resulting in
fewer anagen hair follicles entering the telogen
phase. This leads to thickening and brightening of
hairs [16]. In addition to the thickening of scalp
hair, body hair follicles increase in size and number,
especially on the face, and less often on the arms,
legs, and back. This kind of hirsutism is reversible
within 6 months postpartum [19]. Postpartum,
scalp hair enters a prolonged telogen phase causing
increased shedding (telogen effluvium), that may
begin 2—4 weeks after delivery and last 3—4 months.
After this period, hair completely grows again
within 6—15 months [20].

Nail changes

It is known that nails grow faster during pregnancy
and rapidly become brilliant and brittle. However, a
recent study determined that pregnancy did not

affect the growth rate and the morphology of the nails
but increased the thickness of the nail plates [24].

Gland changes

Sebaceous gland activity appears to increase in the
third trimester since many pregnant women complain
of greasy skin, especially on the face, and in many of
these, acne develops for the first time during preg-
nancy [16]. However, the effect of gestation and hor-
monal disturbances is unpredictable on pre-existing
acne [19]. When treating this acne it is very important
to avoid local (and of course systemic) retinoids, as
well as cyclins. Topical benzoyl peroxide, topical
erythromycin or oral zinc salts are allowed [16].

In approximately half of pregnant women, the
sebaceous glands on the areola enlarge and appear
as multiple elevated brown papules called Montgo-
mery’s glands or tubercles [19]. They are visible
starting from the sixth week of gestation, represent-
ing an early sign of pregnancy [20]. Regression is
classical after delivery.

Eccrine sweat-gland activity progressively in-
creases during pregnancy all over the body, except
the palms, accounting for hyperhidrosis and
increased frequency of miliara [20].

3. Specific dermatoses of pregnancy

Some dermatologic disorders only appear during
pregnancy, and not out of this period. They are
listed below.

Polymorphic eruption of pregnancy (PEP)
Polymorphic eruption of pregnancy (PEP), previ-
ously known as pruritic urticarial papules and
plaques of pregnancy (PUPPP), is the most com-
mon rash in pregnancy. Its incidence is 1 in 40 to 1
in 300 [15, 25], and is most often observed in primi-
gravida and multiple pregnancies [16, 26]. Its aeti-
ology is unknown. The classical signs are itch and
red papules appearing prominently on the striae of
the abdomen (especially on striae distensae), with
sparing of the periumbilical area. This occurs main-
ly during the third trimester of pregnancy [16]. It
is polymorphous with eczematous features, papules,
urticaria, plaques, purpura and erythema multi-
forme-like lesions and vesicles [26]. It can spread to
the arms, upper thighs and breasts. The itch is
intractable and severe, and it usually clears after
delivery, within 2 weeks postpartum. Treatment
with topical steroids is usually successful [16], as
well as antihistamines such as chlorpheniramine
(4 mg 3 per day) [26].

Pemphigoid gestationis (PG)
Previously known as herpes gestationis, PG is an
autoimmune disease of the skin that appears to be
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immunologically similar to bullous pemphigoid but
develops only during pregnancy and postpartum
[16]. It is uncommon, occurring in 1 in 50,000 preg-
nancies [26]. It appears in the second to third tri-
mester and presents as generalized urticarial pap-
ules and plaques, always preceded by pruritus [16,
26] and mostly develops initially on the abdomen
and the umbilical skin (50—80 % of cases) [16]. The
lesions can turn into target-like, annular or polycy-
clic lesions. Exacerbation at the time of delivery
and postpartum is characteristic and occasionally, it
may flare up in subsequent pregnancies [26]. The
mainstay of treatment is with oral steroids. Treatment
with 1 mg/kg of oral prednisolone should control the
pruritus, with cessation of blister formation and
clearing within 10 days. With a good response, the
dose s held for 1 to 2 weeks and tapered by 5 mg/week
when control is achieved [26].

Prurigo of pregnancy (Besnier’s prurigo)

First described in 1904 by Besnier, it affects from
one in 300 to one in 450 pregnancies [26, 27]. It
appears by the end of gestation and can persist for
up to 3 months postpartum. It occurs as prurigo
nodules on the extremities, legs, arms and abdomen.
Treatment permits to clear it gradually, usually
with antihistamines, such as chlorpheniramine 4 to
12 mg/day, and potent topical steroids such as
betamethasone valerate 0.1 % cream for the persis-
tent pruritus [26].

Pruritic folliculitis of pregnancy (PFP)

A very rare eruption developing during the third
trimester of pregnancy, it is characterized by papu-
les and sterile follicular pustules on the trunk and
sometimes the upper limbs [28]. It spontaneously
clears up by 2 weeks post-partum. Treatment
includes the use of 5 % benzoyl peroxide cream, oral
antihistamines, and moderately potent topical
steroids [26].

Intrahepatic cholestasis of pregnancy (ICP)

The incidence of ICP varies between 0.02 and 2.4 %
of pregnancies, the higher incidence being found in
Chile and China, and is approximately 0.5% in
France [16]. The aetiology of ICP is complex and
badly known, and it is usually seen in the third
trimester, about 4 weeks near term. Patients present
with severe intractable itch with or without jaun-
dice. There are multiple excoriations, no skin
lesions, and liver function tests show cholestasis
with raised bilirubin and increased alkaline phos-
phatase [26]. Cholestyramine may be given, a par-
tial response being observed in 70 % of patients.
Several days of treatment are required before pru-
ritus improves [16]. Ursodeoxycholic acid seems to

work faster than cholestyramine and also controls
pruritus and plasma abnormalities [16]. Let’s note
that pruritus is non-responsive to chlorpheniramine
and emollients [26].

Impetigo herpetiformis (IH)

This is a very rare but severe form of pustular
psoriasis whose onset is in the 3rd trimester of
gestation. IP is acute, usually febrile, with a rash in
the form of grouped pustules on erythematous
background, beginning on flexures [29]. Large areas
of the skin may be involved, sparing the face, hands
and feet. Clearing occurs spontaneously on delivery,
but foetal death is not uncommon due to placental
deficiency. Treatment is with oral steroids (oral
prednisolone 40—60 mg per day) [29].

Atopic eczema of pregnancy (AEP)

AEP begins most often during the first and second
trimesters of pregnancy, unlike the common third-
trimester onset in PEP. Women are all described to
have an atopic background, and AEP may affect all
parts of the body [16].

The treatment is the classical one for atopic
dermatitis.

4. Cutaneous infections during pregnancy

A wide array of infectious diseases of viral, fungal,
bacterial, or parasitic origin may occur in pregnancy.
Here we are making a brief review of them.

Varicella zoster virus infections (VZV)

Herpes zoster in the pregnant woman. Herpes zoster
is caused by reactivation of a latent VZV infection
with the mother being seropositive. In such case,
with the exception of generalized herpes zoster,
there is no viremia and no transplacental infection
as mother’s VZV antibodies are passed on to the
foetus through the placenta and therefore there are
no significant risks for the mother and infant associ-
ated with herpes zoster in pregnancy [31]. Treat-
ment is to be disregarded and intravenous treat-
ment with acyclovir 10—20 mg/kg 3 times a day is
only recommended in case of herpes zoster in
extensive dermatitis, herpes zoster oticus, herpes
zoster ophthalmicus, hemorrhagic zoster, mucosal
involvement or disseminated VZV infection [32].
Exposure of a seronegative pregnant woman with-
out manifestations of the disease. A significant expo-
sure towards VZV is defined as (a) living together
with a patient suffering from varicella or herpes
zoster in the same home, (b) a direct («face-to-
face») contact for more than 5 minutes with a
patient suffering from varicella or uncovered herpes
zoster, or (c¢) staying in the same room for more
than 15 minutes with a patient suffering from vari-
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cella or herpes zoster [33]. If the pregnant patient
has not developed an exanthem following a signifi-
cant contact, an immediate evaluation of her
serostatus has to be performed, usually with an
ELISA test [30]. In case the result is negative (IgG
titer < 1 : 64), it has to be assumed that the preg-
nant woman is susceptible to the infection and pas-
sive immunization with VZIG should be performed
immediately (within 96 hours of exposure) at any
point of pregnancy at a dose of 1 ml/kg [34], which
may prevent the outbreak or at least a serious
manifestation of varicella in the mother in up to
90 % of cases. However, a milder course of potential
neonatal varicella can be accomplished [34]. Pro-
phylactic treatment with acyclovir is not indicated
in this situation [30].

Varicella in the expectant mother. Varicella
tends to have a more serious course in pregnant
women, especially during the third trimester [31].
Pneumonia, hepatitis and encephalitis can occur
[30]. Therapy depends on the severity of the dis-
ease. In case of uncomplicated exanthem (dura-
tion of less than 24 hours and pregnancy beyond
the 20th week of gestation), the woman should be
treated with acyclovir 800 mg orally 5 times a day.
In case of complications, such as pneumonia, per-
sisting or hemorrhagic exanthema, or fever, the
patient should be treated with intravenous acyc-
lovir (10—15 mg/kg/day, 3 times a day for
7—10 days) [32].

Congenital varicella syndrome. The risk of con-
genital infection is highest between gestational
weeks 13 and 20, which may induce in the foetus
malformations in several systems, including scars
and skin contractures, limb hypoplasia, ocular dis-
turbances or involvement of central nervous system
[33]. Although the mortality rate in the first
months is 30 %, the long-term prognosis is favour-

able [16].

Condylomata acuminata (genital warts)

During pregnancy, particularly between 12 and
14 weeks’ gestation, genital warts may grow more
rapidly and reach a very large size compared to non-
pregnant women [35]. Genital warts also become
more friable during pregnancy, when irritation and
bleeding are common and become so big that they
lead to obstruction or dysfunction of the birth
canal, warranting caesarean delivery [35]. Surgical
treatments options for genital warts comprise
electrocautery, tangential excision, cryotherapy
(regarded as first-line therapy), and CO, laser [16].
They are preferred to non-surgical ones, including
application of trichloracetic acid by the physician,
or podophyllotoxin, imiquimod 5% cream (3 times
a week for a maximum of 16 weeks), and sinecate-

chins as 10 % ointment (3 times a day for a maxi-
mum of 16 weeks) by the patient herself [36]. None
of these non-surgical options appear to be totally
safe during pregnancy [16].

Candida vulvovaginitis

Candida vulvovaginitis is more prevalent during
pregnancy: up to 50% of pregnant women are
affected [37]. At least 80 % of candida vulvovagini-
tis cases are caused by Candida albicans, but non-
albicans Candida infections, such as Candida trop-
icalis, Candida glabrata, and Candida parapsilosis,
are becoming more common [38].

Topical treatment with azole antifungal agents
is usually sufficient to treat Candida vulvovaginitis
in pregnancy, and effective for Candida albicans
infections and achieve a clinical and mycologic cure
rate of 80—90% [16]. As the clinical response is
slower and recurrences are more common in preg-
nancy, a 1- to 2-week course is advisable [37]. Non-
albicans Candida infections may be relatively resis-
tant to these antifungals and the use of amphoteri-
cin B vaginal suppositories may then be an accept-
able option [16].

Oral azole treatment is only indicated in severe
primary infections. In this case, fluconazole (150 mg/d
for 7—14 days) is the treatment of choice [16].

Lyme borreliosis (LB)

LB, an infectious disease caused by Borrelia
burgdorferi s. I. (Bb) is less frequent in pregnancy
than in non-pregnant women [16].

Its clinical presentation is comparable to that
noted in non-pregnant patients [39].

The management for LB in pregnancy is similar
to that in non-pregnant women with one major
exception: doxycycline must be avoided during
pregnancy due to possible adverse outcomes in the
foetus and/or the mother [40]. The recommended
antibiotics for pregnant women with LB are amox-
icillin (500 mg 3 x day — 2—3 weeks), cefuroxime
axetil (500 mg 2 x day — 2—3 weeks), azithromycin
(250 mg 2 x day — 5—10 days), or ceftriaxone
(2 g intravenous daily for 14 days) [16].

Scabies

Studies indicate that scabies accounts for 2—6 % of
all skin diseases in pregnancy [41], but crusted
scabies seems to be rare in pregnancy [42].

Permethrin 5% cream is the treatment of choice
in pregnancy [35], whilst precipitated sulphur and
benzyl benzoate 25 % lotion are second-line treat-
ments, although less efficient [16]. Crotamiton and
malathion are third-line treatment options [16].
Lindane and ivermectin should not be used in preg-
nancy [16].
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5. Dermatoses affected by pregnancy

When the pregnant patient was already affected
before the beginning of gestation by a chronic
dermatological disease, this one may be influenced
by this physiological condition, and may be either
worsened, or improved.

Skin diseases aggravated by pregnancy

Table features the skin diseases commonly aggra-
vated by pregnancy.

Skin diseases improved by pregnancy

The only dermatological disease which appears to
be improved during pregnancy is psoriasis [56].

6. Safety of Cosmetic Dermatologic
Procedures During Pregnancy

At the time of undergoing a dermatologic cosmetic
procedure, it must be asked the female patients
about an eventual pregnancy. Most physicians, who
want to avoid any risk for the foetus and the
mother, prefer waiting the postpartum to conduct
such procedures.

Anesthetics

The first question arising is about the use of topical
anesthetics during such procedures. Topical app-
lication of benzocaine is not recommended because
of associations with methemoglobinemia in infants
and children [57]. On the contrary, lidocaine 2.5 %/
prilocaine 2.5% combination cream is pregnancy
category B and is considered safe to use for short
periods of time [58].

As regards injectable anesthetics, lidocaine is
commonly found premixed with cosmetic filler
products. Inadvertent arterial injection may pose
cardiac risks to the mother and foetus, and for this
reason it should be avoided during gestation [58].

Cosmeceuticals

The safety of cosmeceuticals must also be a major
concern. Topical retinoids are one of the most
common ingredients used in prescription and over-
the-counter cosmeceutical products. It requires
extreme caution during pregnancy, with tretinoin
and adapalene posing possibly teratogenic risks
during the first trimester if systemically absorbed
[58]. Tazarotene is pregnancy category X and is
contraindicated in pregnancy, posing significant
teratogenic risk during the entire pregnancy [59].
Hydroquinone also requires caution during preg-
nancy, falling in pregnancy category C [58].

Peelings

The question arising is not about the procedure
itself, but more like concerns the type of peeling.

Table. Dermatological diseases aggravated
by pregnancy

Diseases References
Inflammatory diseases

Atopic dermatitis 43,44
Chronic plaque psoriasis 45
Psoriatic arthritis 46
Infections

Trichomoniasis 47
Pityrosporum folliculitis 48
AIDS 49
Leprosy 50
Autoimmune diseases

Pem{)higus variants vulgaris, vegetans,

or foliaceus 51
Metabolic disorders

Porphyria cutanea 52
Acrodermatitis enteropathica 53
Connective tissue diseases

Ehlers-Danlos syndrome 54
Skin tumours

Dermatofibromas, leiomyomas, and keloids 47
Melanocytic nevi 55

Salicylic acid is pregnancy category C, but there is
a lack of clinical trials examining the safety of
salicylic acid peels used in pregnancy. Salicylic acid
face washes have been available over the counter
for decades, and no adverse events during
pregnancy have been reported in the literature. If
salicylic acid peels are performed, it is recommended
that they be used in limited areas, because large
areas under occlusion can result in consequent
systemic absorption [58]. The same applies to
Jessner’s solution, which contains salicylic acid.
Glycolic acid has minimal dermal absorption, mak-
ing it theoretically safe during pregnancy, in spite
of a lack of relevant literature. Topical application
of trichloroacetic acid (TCA) is also likely safe
during pregnancy [58].

Injectable neuromodulators

Various studies in the literature support the safety
of onabotulinum toxin type A (BOTOX®) during
pregnancy [58]. Conversely, there is a lack of similar
studies about the use of abobotulinum (DYSPORT®)
and incobotulinum toxin (XEOMIN®).

Fillers

No reports have examined outcomes of pregnant
women and their children after use of hyaluronic
acid, poly-L-lactic acid, calcium hydroxylapatite, or
collagen fillers during pregnancy. For this reason,
the consensus among fillers manufacturers is that
they are best avoided during pregnancy because of
lack of research [58].
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Fat transfer

Fat transfer is not recommended during pregnancy,
first because removal of fat may put the foetus’
nutritional requirements at risk, and secondly due
to risks of fat embolism and occlusion [58].

Sclerotherapy

Sclerotherapy is not recommended during preg-
ancy, as not necessary because vascular lesions
such as leg varicosities can develop and resolve on
their own during the course of gestation and
postpartum [58].

Liposuction

Liposuction is absolutely contraindicated during
any stage of pregnancy, as its cosmetic nature does
not justify the undue risks to the foetus, and
adequate stores of fat are needed to nurture the
growing demands of mother and foetus [60].

Lasers and light therapies

Since the beginning of use of lasers, pregnancy has
been an exclusion criterion for most of them,
resulting in a deficiency of studies evaluating the
safety of these procedures during gestation [58].

CO:; laser therapy

Several studies have shown that CO, laser therapy for
genital condyloma during pregnancy is safe and
effective [58]. For instance, a large study of 115 preg-
nant women treated with CO» laser for this condition
had no resulting maternal or foetal complications [61].
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K. AlA

Yuieepcumem Iynvenomo Maproni, Pum, Imanis

LLKipa nia 4ac BArTHOCTI

[Tix yac BariTHOCTI MOKe BigOyBaTucs Garato CUCTeMHUX 3MiH, TAKMX SIK F€MaTOJIOTIYHi, CepIieBi, HUPKOBI, pecipaTopHi,
HIJIYHKOBO-KUIIKOBI, EHAOKPUHHI 200 MeTabosiuti. Jleski inuri Mmoaudikaliii MoKy Th BIUIMBATH HA apu mwkipu. JloriuHo,
110 TTi/1 Yac BariTHOCTI TOPMOHAJIbHI A00 1HIIT MEHII TIOSICHEHT YMHHIKI MOKYTD BITHBATH Ha O/[FH 200 KiIbKa THIIB K/ THH
mikipu. [TirMeHTHI 3MiHH, Taki SIK MeJIAHOLEPMisi, a TAKOXK Cy[AMHHI a00 CTPYKTYPHI 3MiHU MOKYTb BILUIMBATH HA IIKIPY
Baritaux. Cepes OCTaHHIX HaOIBII HOMUpPEHi CTpui. Y 1ieii mepioji 4acTo BUHUKAIOTH IIPOOJIEMH, OB sI3aHi 3 BUN [ HHM
BoJioccs. EHIOKPUHHI 3MiHM 9acTO BIUIMBAIOTH HA IIKIPHI 3a7103H, 0COOJINBO CaJIbHI, 1[0 POBOKYIOTH MOSIBY BYTPOBOTO
Bucuty. Hasmakw, fesxi crenmdivai 3aXBopIOBaHHS, 1[0 BUHUKAIOTH Y TIKiPi, TAKOK MOXKYTh BUHIKATH TTi/l 9ac BariTHOC-
Ti. Bisbiricth i3 HUX MAIOTh CUMITOME ¢BePOEKY 1 TOMY BIUIMBAIOTH Ha SKICTh KUTTs BariTHuX. [IIKipHi indexnii, Taki sk
Bipyc BITpstHOI BicIu, reHitaabhi 6oponasky, 3apaxkents Candida, xsopoba Jlaiima abo KOPocTa, MOKYTh CIIOCTEPIraTUCs
B I1epioJ] BariTHOCTI.

[Ikipa Mmoaudikyerbes mia yac BariTHocTi Ta/a6o mics nosoris. L[ sMinu 3assuyaii € Tibku disiosoriyHuMu, 10 BUpa-
JKA€ThCS TOPMOHAJIBHUMHU 3MiHamMu 200 iHIUMHU (DAKTOPaMU, 110 BUALISIOTHCS Yepes IJIAIEHTY, ICUHUKU YU 301IblIeHy
rurtodizapHy 3a103y. OiHaK TPOTATOM I[LOTO TIePioly MOXKYTh PO3BUBATUCS Pi3HI IEPMATO3H, SIKi MOKYTb BIIMHYTH Ha
PO3BUTOK I1071a 260, pijlie, Ha 310poB’st MaTepi. OTKe, MOKJIUBICTD JAIAarHOCTYBATH 1 YIIPABJISTU 3MIHAME OPraHi3My Mae
BeJsinKe 3HayeHHst. KpiM TOTo, 3pocTarouuii MonuT Ha KOCMETHYHI MPOLe/yPH, HABITh Ii/[ Yac BariTHOCTI, 3yMOBJIIOE HEOO-
XiHICTD afanTarii HalluX 3HaHb PO TXHIO 6e31eKy B 1el mepio.

VY 1boMy OIS KipHI 3MiHN Oy Th KaacudikyBaTucs K disiosoriuni 3MiHu, crierndivni 1epMaTo3u BariTHOCTI, MIKip-
Hi iHbexIil, SKi MOKYTb 3MIHUTH MPOTHO3 BATiTHOCTI, Pi3Hi MIKIPHI 3aXBOPIOBAHHS, HA SIKi MOKE BIJIMHYTH BariTHICTb.
Hamnpukinii 6ye po3riistHyTo 6e31eKy KOCMETUYHUX JePMATOJIOTIYHUX HPOIIEAYP M/l YaC BATITHOCTI, 11[06 3aIIPOIIOHYBaTU
JlepMaToJIoTaM OHOBJIEHY 1H(MOPMAIIiIO, KA aCTh IM MOKJIMBICTh HAZIABATH SIKICHY JIOTIOMOTY BariTHUM.

KmouoBi ciioBa: BariTHiCTb, IKipa, 3MiHU, IepMaTO3H, iH(EKILiT, TPOTIeLyPH.

K. AVA

Ynusepcumem Iynvenvmo Mapxonu, Pum, Umanus

Koyka BO BpeMs 6epeMeHHOCTH

Bo Bpemst 6epeMeHHOCTH MOTYT TIPOMCXOANTH MHOTHE CUCTEMHbIE U3MEHEHMsI, TAKKE KaK reMaTOJI0rnIecKue, CepeuHble,
[IOYEUHBbIE, PECIIUPATOPHBIE, JKEIYIOUHO-KUIIIEUHbIE, 9HAOKPUHHbIE Win MeTaboamdeckie. Hekoropeie apyrue Mmoauduka-
LUK MOTYT BJIUSITh HA CJIOU KOKU. JIOTMYHO, YTO BO BpeMsi GEPEMEHHOCTH TOPMOHAJIbHBIE WJIH JIPYTHE MeHee 00bsICHUMbIE
(bakTOPBI MOTYT BJIMATD HA OJIMH MJIN HECKOJIBKO THUIIOB KJIETOK KOKU. [IMTMeHTHbIe M3MEHeHN, TaKue KaK MeJTaHOIepMUs,
a TaKyKe COCY/IMCTbIE WM CTPYKTYPHbIE U3MEHEHMsI MOTYT BJIMSATh HA KOXKY Oepementbix. Cpeau nociennnx Haunbosee
pacrpocTpaHeHbl cTpud. B 9TOT MEPHO/| 4acTO BO3HUKAIOT POOJIEMbI, CBS3aHHBIE C BBIAICHIEM BOJIOC. DHIOKPUHHbIE
M3MEHEHHsI YaCTO BJIMSIOT Ha KOJKHBIE JKeJIe3bl, 0COOEHHO CalbHbIe, TPOBOMUPYIOIIHE MOsIBJICHIE yrPpeBoil coiii. HarmpoTus,
HeKOTOpble crienuduueckne 3a00eBaHNsl, BO3HUKAIONINE B KOXeE, TAKKe MOTYT BO3HHUKATH BO BPeMsi OEPEMEHHOCTH.
BoJIbIIMHCTBO M3 HUX UMEIOT CUMIITOMBI 3y/la U 03TOMY BJIMSIIOT HA KaueCcTBO KusHu GepeMenHbIX. KokHbie uHdeKimu,
TaKKe Kak BUPYC BETPSIHOI OCIIbI, TeHUTaIbHble OopoiaBKy, 3apakenue Candida, 6onesun Jlaiima wivm Kopocta, MOTYT
HaGJII0IaThCS B IEPUOJ HEPEMEHHOCTH.

Koska Mmogidutmpyercst Bo BpeMst GepeMeHHOCTH U/WUJTH TOCTIe POOB. T U3MEHEHUS OOBIYHO SIBJISTIOTCS TOJIBKO (Gr3no-
JIOTHYECKUMM, YTO BBIPAXKAETCS TOPMOHAJIbHBIMU U3MEHEHUSIMU WJIH JIPYTUMHU (DAKTOPAMHU, BbIJIEJISEMbIMU Yepes TLIalleH-
TY, AMYHUKHU WU YBEeJUYEHHYI0 Tuniodusapuyio skesuesy. O7HaKo B TeueHHe 3TOr0 epruo/ia MOTYT Pa3BUBATLCS Pa3/INYHbIE
JIepMaTo3bl, KOTOPbIE MOTYT ITOBJIMATH HA PA3BUTHE IJIOJIA WJIH, pexke, Ha 3/10poBbe MaTepu. CieoBaTesbHO, BO3SMOKHOCTD
JIMATHOCTHPOBATH U YIIPABJISITh M3MEHEHUSIME OpraHu3Ma uMmeer 6oJbinoe 3nadenne. Kpome Toro, pactyuuii cnpoc Ha
KOCMETHYECKHUE MPOIE/LYPBI, IasKe BO BPeMs GepeMeHHOCTH, 00y CIaBIMBaeT HeOOXOAUMOCTD Al TAIIUU HATIINX 3HAHUH 00
nx 6e30IMACHOCTH B 9TOT TIEPHOL.

B arom 0030pe kokHBIE U3MeHeHUs1 OyayT KaaccuduUIMpoBaThesl Kak (PU3MOJIOTHUECKIe U3MEHEHs], crielnbuyecKe
JIepMaTo3bl HEPEMEHHOCTH, KOKHbIE HHMEKIMU, KOTOPble MOTYT U3MEHUTH IIPOTHO3 OEPEMEHHOCTH, PA3JINYHbIE KOKHbIE
3a00JIeBaHUsI, HA KOTOPbIE MOJKET MOBJIUSITH GepeMeHHOCTb. B KkoHIle Gyzer paceMoTpena (Ge30MacHOCTh KOCMETHIECKUX
JIEPMATOJIOTUYECKHUX MPOIELYP BO BPeMst GepeMEHHOCTH, YTOGBI TIPETIOKUTD AePMATOIOraM 0GHOBJICHHYIO HH(MOPMAIIHIO,
MO3BOJISTIONIYIO M OKA3bIBATH KAYECTBEHHYIO MOMOIIb GEPEMEHHBIM.

Kiouesbie cioBa: 6epeMEeHHOCTD, KOKa, M3MEHEHUSsT, 1ePMATO3bl, MH(MEKIIUH, IPOLIELYPBI.
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