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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Synopsis
"The Eli zabethan age might be better named the beginni ng of the smoking area" (Sir Jarnes M. Barrie, My Lady Nicotine), From that time cigarette smoking increased at an epidemie pace, peaking in
1964 whe n more than 40% of aJJ adult Americans smoked . Since that time smoki ng has decreased,
however, today 28%of ali adults are stili smokers.
The skin is directly and intensely exposed to the cigarette smoke, and its inhalation, and is also exposed to tox ic sub stances reaching it via the bloodstream. lt is not surprising, therefore, that
smoking has mu ltiple a nd different effects on the skin. Thi s rev.iew has highlighted the many and
varied effects of smoking on the skin from a dermatologica! point of view.
It starts with the relation between cigarette smoking and facial wrinkling, beginni ng with the clinica!
and epidemiologica] fi ndings and continuing with the pathogenetic aspects. The review continues with
the relationship of smoking on various skin diseases, in particular, psoriasis. It further sumrnarizes our
knowledge about smoki ng, immune response, a nd infectio us diseases. The relationship between
smoking and defective wound repair is then discussed, and a brief review on smoking and skin cancer
concludes this article. Although we have accumulated much information on this subject in recent
years, we are only begi nning to scratch the surface. Unfortunately, most of the articles on this subject
are airned to serve the anti-smoking campaigns. It seems that not enough efforts have been expended
to investigate the pure dermatologie effects of smoking. It is our hope that th is review will provide dermatologists with muc h of the information necessary fo r understandi ng the proble m, and that the materiai offered here will inspire them to increased interest in the subject, since "great love is bom of great
knowledge of the object one loves" (Leonardo da Vinci, Treatise on Painting. Ch 80).

Riassunto
Attualmente il fumo di sigaretta é ancora la causa principale di malattie gravi e, spesso , mortali
L'abitudine di fuma re é aumentata durante tutto il nostro secolo, raggiungendo un picco nel 1964,
anno in cui il 40% degli americani apparteneva alla schiera dei fu matori. Da allora si é avuta una riduzione di questo " vizio": oggi, fuma solo il 28% degli adulti.
La pelle é di continuo esposta al fumo di sigarette ed alle sostanze tossic he, le quali la raggiungono
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direttamente e per via ematica. Non sorprende, pertanto, che il fumo eserciti effetti molteplici e svariati sull'organo cutaneo. In questo articolo si vogliono evidenziare, da un punto di vista squisitamente dermatologico, gli effetti dannosi, focalizzando gli aspetti clinici, epidemiologici, patogenetici. Il primo impatto del fumo sulla cute é cosmetologico e riguarda il suo effetto favorente la formazione di rughe. Inoltre esiste una correlazione documentata tra il fumo ed alcune dermopatie, in particolare la psoriasi. Di grande interesse é la dimostrata interferenza del fumo sull'omeostasi immunitaria e, conseguentemente, su alcune patologie infettive. Anche la cicatrizzazione subisce l' influenza negativa del fumo. Infine, come molti altri apparati, anche l'organo cutaneo non si sottrae al
ben noto effetto carcinogenetico di questo "antico vizio".
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INTRODUCTION
Whilst the hazards of cigarette smoking on the
pulmonary, cardiovascular, ora! and laryngeal
systems have been recognized and widely studied for the past 20 years, the effects of cigarette smoking on the skin has received little attention. Furthermore, most of the articles on this
subj ect are aimed to serve the anti-smoking
campaigns, i.e., to sell the idea of smoking cessation to our patients. Most of them are, therefore, published in non-dermatologie journals (1).
The aim of this article is to review the effects of
cigarette smoking on the skin, from a dermatologicaJ point of view.

Cigarette smoking
and facial wrinkling.
Although a relation between smoking and the
complexion was first suggested as early as 1856
(2), to date there have been few controlled studies to test that association.
The association between complex ion and
smoking was first studied by Ippen and Ippen in
1965 (3). They found that 79% of female
smokers had "cigarette skin" , compared with
only 19% of the nonsmokers. "Cigarette skin",
according to the authors, exhibited a loss of turgor, a pale color with grayish hue, and prevalent
wrinkJes with thick skin between the wrinkJes.
Their de sc ription of "ciga rette skin" or
"smoker's face" is similar to that of Solly (2)
some 100 years earlier. Since the authors did not
believe that those characteristics were present in
men, they conducted their study on women
only. Although this study can be criticized for
many reasons - in particular, the Jack of contro! or adjustment for age and sun exposure its importance lies in the fact of its being a pioneer study in this field.
Four years later, Harry W. Daniell, who has become the protagonist of the idea of using the
smoking-wrinkle association for the antismoking campaign and education, published a

"letter to the Editor" stating that "There must be
a close relation between the presence of wrinkling of the facial skin and habitual cigarette
smoking" (4), lndeed, he succeeded in a large,
well controlled study to prove his clinica! observation (5). He established a method of grading
the severity of facial skin wrinkJing that "can be
rapidly learned and easily used by untrained students". In a study of 1104 subjects, he found
that the association betwee n cigarette smoking
and wrinkling was striking in both sexes soon after age 30, was related to the duration and intensity of the smoking, and was more pronounced than was the association between w1inkling
and outdoor exposure. He found that smokers in
the 40-49 years age group were as likely to be
prominently wrinkJed as nonsmokers who were
20 years older. His study, which was a "blind"
study, was well controlled for age and sun exposure.
Allen et al. (6) used Daniell's wrinkJe categories
to examine the association of smoking with facial wrinkJing among 650 men and women. He
concluded that wrinkles in the crow's foot area
are ca used by actinic exposu re and not by
smoking, because black patients had no such
wrinkles whether they smoked or not. Severa!
authors believe that this conclusion is not supported by the data presented in the article, and
that although Allen e t al 's results appeared to
refute Daniell's findings, their data actually supported an association between smoking and skin
wrinkling in whites (7-9).
In spite of the criticism, Daniell 's study was for
many years - and indeed, stili remains - a
key study, and one of the most important and
convincing pieces of research in the field. His
findings, and the statistica! analysis, are still valid today, and indeed very little new has been
added or changed since then. Subsequent studies have only served to confirm and reinforce
his findings.
While Daniell's study (5) was mainly concerned
with grading the degree of facia1 wrinkJing and
relating it to the number of cigarettes smoked a

3

Smoking out the sk1n

day, Model's study (10) emphasized and defined
the characteristics of "Smoker's face" and introduced it as a clinical sign. "S moker's face",
which has features similar to those described by
Ippen and Ippen (3) 20 years earlier, was found
among 46% of smokers, 8% of ex smokers and
none of the no nsmokers. The association of
smoker's face with current smoking was significant, and remained so after adjustment for age,
socia! class and sun exposure. In contradistinction to Dan iell 's study, Model made no attempt
to grade or quantify the skin changes, but was
more concerned with a clinica! assessment of
the face, and a description of a clinica! sign. He
was interested in a variety of ski n changes, and
not just wrinkJes.
The effect of smoking on the induction of premature facial wrinkles was further demonstrated
in a recent study by Kadune et al. {ll ), showing
that cigarette smoking is an independent risk factor fo r the development of premature wrinkles,
and that sun exposure had a cumulative effect.
The assoc iation of smoking w ith premature
wrinkling has recently been confirmed in the
largest study todate, involving nearly 7000 adults (12).

How does smoking bring
about the observed clinica/
changes?
The pathogenesis of smoker 's skin changes is
poorly understood. It is probably multifac torial.
The effects of cigarette smoking on the skin
could be localized or systemic. Smoking probably exerts its deleterious effects on severa! components of the skin.
A recent study (1 3) has shown abnormali ties in
the elastic tissue of the non- sun-exposed skin
of heavy cigarette smokers, similar to those
seen in photo damaged skin.
The biochemical defec ts of the derma! elastic
tissue in smokers still remains to be determi ned.
Cigarette smoke can increase the plasma neutro-
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phil elastase activity (14) and the release of elastase from neutrophils (15) and can also inactivate a-1-proteinase inhibitor (16). The plasma
levels of active cx-I- antitrypsin activity are decreased in smokers (17). Also the enzyme which catalyses the cross-linking of elastin - lysyl
oxidase - is inhibited by some components of
tobacco s moke (18). Ali these effec ts of
smoking can explain changes in elastic tissue.
Changes in the vascuiature, chronic ischemia of
the dermis, and decrease in capillary and arteriolar blood flow in the skin, (discussed below)
certainly play additional key roles in the pathogenesis of smoker's skin changes.
Hormonal changes, due to cigarette smoking,
may also play an important role in the development of smoker's skin changes. There are today suffi cient data indicating that smoking decreases estrogen secretion, and increases its metabolism and excretion (reviewed in 19).
A lthough mo st of the s tudies showing that
smoking can cause relative estrogen deficiency
were performed by gynecologists and were concerned with the reproducti ve system, dermatologists can draw very important conclusions from
those studies. There is genera] agreement that
decreased estrogen levels contribute to the development of age-related skin changes (20- 21).
Hence, smoking-induced estrogen deficiency
wi ll accelerate aging of the skin. Furthermore,
estrogen replacement therapy is less effecti ve among smokers {19,22).
With regard to effects on the epidermis, there is
no doubt that prolonged ex posure of the facial
sk in to th e mu ltitude of toxic su bstances in
smoke must affect the epidermis, since that
layer is in much more intensive contact with the
smoke than is any other skin layer. Moreover,
some of th e toxic s ubs tan ces derived fro m
smoking almost certai nly reach the epidermis
via the bloodstream, in the same way as they get
to other tissues in the body. From the above, it
is fairly obvious that cigarette smoking must have an effect on the epidermis. It is to be noted
with regret that very few dermatologists show
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much interest in the effects of smoking in the
skin. Most of the studies on the effects of
smoking have been carried out by researchers in
other di sciplines - oncologists, internists,
bronchologists, epidemiologists, and gynecologists.
Consequently, there are very few research studies concentrating on the epiderrnis - a tissue
that is generally acknowledged to be the exclusive province of the dermatologist. On the other
hand, effects on other tissues such as connective
tissue, the immune system, or the vascular system, have attracted widespread interest from
researchers in many fields.

Smoking and psoriasis.
Whilst the relationship between smoking and
pulmonary or cardiovascular diseases has been
extensively studied, very little research has focused on the effect of smoking on various skin
diseases. Nonetheless, there are some in teresting and informative studies on the association
between smoking and psoriasis.
O'Doherty and Maclntyre (23) were the first to
draw attention to the stro ng link between
smoking habits and palmoplantar pustular psoriasis. Eighty percent of patients with palmoplantar pustulosis were smokers at the time their
disease developed, compared with only 36% of
the controls; four out of five patients were female. Whether palmoplantar pustulosis is accepted as a variant of psoriasis or not, the strength
of the relationship between smoking and this disease, according to this study, is of the order of
magnitude, of the well known, and generally accepted relationship of acute guttate psoriasis to
streptococcal disease. Severa! years later Sonnex et al (24) were able to show that polymorphonuclear leukocytes (PMNs) from psoriatic smokers responded to a significantly greater
degree to a standard chemotaxin than did PMNs
from psoriatic non-smokers, contro! smokers
and contro! non-smokers. These findings suggest that smoking has a selective effect on pso-

riatic PMNs, and thus might explain the mechanism underlying O' Doherty and Maclntyre's '
finding (23). In an earlier study no significant
difference in neutrophil morphology between
smokers and non-smokers with palmoplantar
pustulosis could be fo und (25).
Further studies have suggested that smoking might be a risk factor, not only for palmoplantar
pustular psoriasis, but also for plaque type psoriasis (26-30).
The results of these studies showed a striking
association between smoking and psoriasis.
Only two of the reports included a contro) fo r
drinking behavior (26, 28). In these studies, the
increased risk of psoriasis in smokers did persist
after adjustment for alcohol intake. In this regard, a contradictory study of Poikolainen (30)
is worthwhile mentioning. He found that increased alcohol consumption has been associated
with psoriasis, including a high consumption
prior to the development of the disease, whereas
no association could be found between psoriasis
and smoking. Although the problem of confounding by alcohol consumption is not completely
resolved, there seems to be little doubt that
smoking and psoriasis are associated. The question to what extent is the association causai?
remains, however, unanswered.

Smoking, immune response,
and infectious diseases.
Although there have been extensive studies on
the effects of smoking on inflammatory and infectious diseases of the lung, and of the ora!, gastrointestinal, and cervical epithelium, relatively
few studies have focused on the immunologie
effects of smoking on the skin.
Most of the studies in this field have been done
on human papillomavirus (HPV) infection, most
of them, by non-dermatologists. Severa! studies
suggest an increased risk for cervical HPV infection and for intraepithelial neoplasia in female
smokers.
A positive association between smoking and
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HPV in the cervix of women has been found in
these studies, an association that was present even after adj ustment for measures of sexual acti vity (31-33). The statistically proven association between smoking and oncogenic HPV, which suggested a causai relationship between these two factors, has been criticized by some investigators. Philips and Smith (34), for example,
criticized this statistica! evidence in a somewhat
unusual and provocative way. They presented a
study demonstrating an association between
mv infection among the heterosexual population of Haiti and smoking, or having had three
or more lifetime sexual partners. However, a
stronger statistica! association has been found
between HIV and " having a dirt floor in the home". The conclusion is obvious.
In an interesting study on 20.333 Swedish ad ults Axell et al. (35) found that the prevalence of
recurrent herpes labialis was influenced by
smoking habits.
The prevalence of recurrent herpes was significantly lower among smokers, and especially among pipe smokers, compared to non-smokers.
Snuff dipping did not influence the prevalence
values.
Numero us cl inica! studies have documented
smoking-i nduced alterations in immune and inflammatory function (36-37). Smokers have hig her leukocyte cou nts, without an associated altered chemotactic, microbic ida! or secretory
function (38). The effect of smo kin g on
lymphocyte and monocyte number and function
have been extensively studied, with diverse and
conflicting results (37 ,39-43).
Studies on the effect of smoking on the mucosa!
immune system showed a reduction in salivary
IgA and increased IgM (44). By contrast the
IgA concentrations in bronchoalveolar lavage
fluid were normai in smokers compared with a
non-smoker contro) group, whereas IgG levels
were increased (45).
Obviously, the area of most interest to dermatologists is the skin immune system and its inflammatory and allergie reactivity. Clinica! and
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epidemiologica] studies have shown severa] interesting associations between smoking and skin
diseases. Smokers showed a higher incidence of
cutaneous adverse reactions to drugs compared
with non-smokers (46). A statistically significant relationship could be found between cigarette smoki ng and vesicular palmar eczema
(pompholyx) (47), as well as between smoking
and the severity of reactions to latex gloves
(48), and between smoking and infectious, eczematoid dermatitis (49).
Regarding the effect of smoking on atopic, IgEmediated skin disorders - severa! studies have
addressed this aspect of smoking. Results remain, however, controversia! and the problem
stili unresolved. A recent study by Mills et al.
(50) showed that there was no significant difference between the prevalence of smoking among patients with atopic dermatitis compared
with matched controls. In an earlier study she
could demonstrate that smoking clearly depresses cutaneous reactivity to UV irradiation, to histamine, and to direct irritants (51 ) .
Jonderko et al (52) performed dermic allergometrie tests with the extract from cigarette tobacco on 714 persons, 336 of them smokers. He
did not find any evidence of an immediate type
allergenic reaction to tobacco smoke.
Burrows and coworkers have reported lower rates of a ll ergy s kin tes t reactivity in adult
smokers (53,54), however, in apparent contradic tion to tha t finding, severa! o th er wo rkers
(36,55) have found higher levels of serum IgE
in smokers compared with non-smokers. The
nature of this increase in serum IgE in smokers,
which does not correlate with rises in specific
IgE to common aeroa llergens (53), remains,
however, unclear.
In summing up, the relation between smoking
and the integrated immune function remains obscure, particularly our understanding of how, or
even whether these alterations play an important
part in smoking-related skin diseases. One of
the main difficulties in studying the immunology of smoking is how to move from the stage
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of quantification of cells or other products and
relate these changes to functional relevant alterations in inununological compartments (as opposed to irrelevant epiphenomena), and then
link these alterations directly to specific diseases.
Finally, of particular interest is one of the most
fascinating observations in this area (56), demonstrating that there are less smokers among
acne sufferers than in control group. These differences are statistically significant (p<0.001),
and the conclusion to be drawn is that smoking
exerts an anti-inflanunatory effect on acne lesions.
This association between smoking and inflammatory diseases of the skin contributes significantly to our understanding of the inflammatory
and immunologie response of the body to
smoking. It provides one of the more impressive
examples of the contribution of dermatology to
the elucidation of immunologie processes and
the effects of smoking.

Smoking and wound
healing.
Surgeons have long noted a relationship
between smoking and defective wound repair.
Thus many surgeons, based on their clinica! experience, routinely asked their patients to abstain from smoking during the immediate preoperati ve period (57). Smokers are at increased
risk of wound dehiscence (58), of epidermolysis, and of other complications following surgery (59,60).
They have worse cosmetic results after surgery
compared with non-smokers (61), have a higher
incidence of skin-flap necrosis (62-64), and
show poor healing of peripheral ulcers (65,66).
These deleterious effects of smoking on wound
healing have been demonstrated in animai models, as well (67-72).
There are many possible mechanisms by which
smoking may affect wound healing. lt seems,
that a common end feature of severa! mechani-

sms is a decrease in tissue oxygen content or
P02. Wound healing, resistance to infection,
collagen deposition, epithelialization and angiogenesis have all been shown to depend in
part on the P02 content in tissue (73-79).
Smoking-induced decreased tissue oxygen may
be mediated through severa! mechanisms: I.
Stimulation of sympathetic ganglia by nicotine
that results in tempora! peripheral vasoconstriction (80,8 1). Peripheral vasoconstriction, and
decreased blood flow induced by the adrenergic effects of nicotine, contributes to the decreased tissue P02.
Smoking for 10 minutes decreases blood flow
and tissue oxygen tension for approximately 1
hour, therefore, a typical "pack-per- day"
smoker experiences tissue hypoxia during a significant portion of each day (36, 82-84). 2.
Reduced oxygen transport capacity of the
blood, caused by carbon monoxide. Carbon
monoxide constitutes up to 6% of cigarette
smoke (85).
Carbon monoxide, which has an affinity for
hemoglobin about 250 times greater than oxygen, not only reduces the oxygen transport capacity of blood, but carboxy-hemoglobin causes the remaining hemoglobin to bind oxygen
with increased affinity, resulting in greater tissue hypoxia than reflected by the decrease in
arteria! P02 (85,86). 3. Hematological effects.
Smoking increases plasma viscosity and fibrinogen levels . It reduces prostacycline activation, a potent inhibitor of platelet aggregation,
reduces red celi deformability, bleeding time
and plasminogen levels, ali of which may contribute to a decrease in perfusion and oxygen
supply of the subcutaneous tissue (87 ,88).
Finally, we would Iike to mention another interesting observation concerning a vascular reac ti on, McArthur and al. (89) found that
smokers have increased incidence of palmar
erythema. This is in agreement with our observation (unpublished).
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Smoking and skin cancer.
Smoking has now been identified as a definite
cause of cancer at many sites. Organs in direct
contact with smoke - the ora! cavity, esophagus, lung, and bronchus - are at the greatest
risk of malignancy among smokers. As many as
90% of these c an cer s are attribu ta bl e to
smoking (90). Organs distant from smoke the cervix, pancreas, bladder, kidney, stomach
and hematopoietic tissue - are also at some increased risk (90).
Since the skin is in a very intensive contact with
the smoke, and ils carcinogens, one would expect an increased risk of skin cancer among
smokers. Severa) well controlled studies have
shown, however, that smoking does not appear
to be a risk factor for developing of melanoma
(9 1,92), mycosis fungoides (93),basal celi carcinoma (94-96), or sq uamous celi carcinoma of
the skin (95,97) (not including the lips or oral
cavity). Although not well-studied, Kargas (96)
found an increased risk of squamous celi carcinoma, but not with BCC, assoc iate d with
smoking. However, there are enough evidence
indicating that smoking is not associated with
an increased incidence of skin cancer.
An interesting observation by Rigel et al. (98)
indicates that smoking does have an influence
on the prognosis of melanoma. In a prospecti ve
study of 178 patients with malignant melano ma
he fo und that smokers had two-years diseasefree survival rates of 74.2 % compared with
92.3% for the remaining patients. He suggested
a smoking-related diminished host defense as a
possible explanation for his fi nding. His results
have, however, not been adjusted for other prognostic factors, in particular, tumor thickness,
mitotic index and others.
Although Koh et al. (99) confirmed the results
of Rigel et al., that smoking affects the prognosis and biologie behavior of malignant melanoma, they suggested a different explanation for
this relationship. They found that patients with
clinica! Stage I me lanoma wh o were heavy
smokers presented with thicker lesio ns than
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their nonsmoking counterparts (P=0.037). Whatever the mechanisms for this relationship might
be, these studies indicate that, indeed, smoking
plays a role in the biologie behavior of melanoma.

Concluding remarks.
Cigarette smoking, an uncommon behavior in
1900, increased at an epidemie pace throughout
this century, peaking in 1964 when more than
40% of all adult Americans smoked. Since that
tim e, s moking has decreased conside rably.
However, today 28% of ali adu lts are sti li following Mark Twain's ru les "not to smoke more
than one cigar at a time ... never to smoke when
asleep, and never to refrain when awake (Mark
Twain's Speeches, "Seventieth Birthday"). Cigarette smoking is now the chief avoidable cause of illness and death in the western world, responsible for o ne of every five deaths each year.
"Tobacco surely was designed To poison, and
destroy mankind" (Philip Freneau Poems, "Tobacco").
Altho ugh the deleterious effects of smoking on
the skin pale into insignificance compared to the
effects on other body systems, the range of damage caused to the skin by smoking cannot be
ignored. T he skin is directly and intensely exposed to the cigarette smoke, and its inhalation,
and is also exposed to toxic substances reaching
it via the bloodstream.
This review deals specifically with the effects of
smoking on skin function and skin diseases, and
has highlighted the many and varied effects of
smoking on the skin. Although we have accumulated much info rrnation on this subject in recent years, we are only beginning to scratch the
surface.
One of our failures, as dermatologists, is that
most of the research has been directed at waging an anti-smoking campaign. T here is no
doubt that as doctors, that - should indeed be a
prime goal, and our challenge is to work toward
a smoke-free society, thereby reducing illness,
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suffering, deaths and the health toll exacted by
cigarette smoking. There is also no doubt that
people are influenced by the deleterious effects
of smoking on the skin - the premature aging,
the wrinkling, and the esthetic damage - which provides us with very potent ammunition in
the war against smoking.
Nevertheless, in spite of the above, it seems that
too much effort has been expended in this aspect of the problem, and not enough into the
dermatologie effects of smoking. For example.
the association between premature aging of the
skin and smoking should have been used to

learn about aging processes of the skin. The effects of smoking on the immunologie system in
the skin can, and should be investigated, as
should the effects of smoking on Langerhans
cells and other system components. Other areas
for investigation, for example, include the effects of smoking on the pathogenesis of various
diseases such as psoriasis and acne.
Since we stili Iive in a "smoking" world, and
the dream of a smoke-free world is, unfortunately, a long way off, we can yet achieve some of
those aims.
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