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Environmental pollutants can result in a variant of acne called 
‘chloracne’. Chloracne is caused by systemic exposure to certain 
halogenated aromatic hydrocarbons ‘chloracnegens’, and is 
considered to be one of the most sensitive indicators of systemic 
poisoning by these compounds. Dioxin is the most potent envi-
ronmental chloracnegen. Most cases of chloracne have resulted 
from occupational and non-occupational exposures, non-occu-
pational chloracne mainly resulted from contaminated industrial 
wastes and contaminated food products. Non-inflammatory 
comedones and straw-colored cysts are the primary clinical mani-
festation of chloracne. Increasing of cysts in number is a signal of 
aggravation of chloracne. Generalized lesions can appear on the 
face, neck, trunk, exterimities, genitalia, axillary and other areas. 
Course of chloracne is chronic. Severity of chloracne is related 
to dosage of exposed chloracnegens, chloracnegenic potency and 
individual susceptibility. Histopathology of chloracne is charac-
terized mainly by hyperplasia of epidermal cell, while follicular 
and sebaceous gland are taken placed by keratinized epidermal 
cell. The pathogenesis of chloracne maybe related to the imbal-
ance of epidermal stem cell. Chloracne appears to be resistant to 
all tested forms of treatment. The only way to control chloracne 
is to prevent exposure to chloracnegens.

Introduction

Althought technological progress has created great benefits for 
human being, at the same time a lot of industrial by-products and 
chemical wastes have been produced. Health of human being has 
been affected by these enviromental pollutants greatly.1 The skin is 
the largest organ in the human body and one of its main functions 
is to protect the body from noxious substances. Environmental 
pollutants are related to skin diseases such as contact dermatitis, 
chemical depigmentation and also chloracne.2 Acne vulgaris is 
generally considered to be a disorder of adolescence, but environ-
mental pollutants can result in a variant of acne called chloracne,  

a typical enviromental skin disease, which is characterized by acne-
like eruption of comedones (blackheads and whiteheads), cysts 
and pustules that occurs following systemic absorption of chemical 
‘chloracnegens’.

Etiology of Chloracne

Chloracne results from environmental exposure to certain 
halogenated aromatic hydrocarbons and is considered to be one 
of the most sensitive indicators of systemic poisoning by these 
compounds. Chloracne was first described in 1887 by Von 
Bettman3 and by Herxheimer in 1889,4 who suggested that it was 
caused by chlorine exposure and hence called ‘chloracne’ based on 
the similarity of its clinical features with acne vulgaris. From then 
on, a number of chloracnegenic chemicals have been identified, 
such as chlorinated phenols, chloronaphthalenes, polychlori-
nated biphenyls (PCBs), and other polychlorinated compounds, 
which include polyhalogenated dibenzofurans, polychlorinated 
dibenzo-p-dioxins, and chlorinated azo- and azoxybenzenes.5  
All chloracnegenic compounds are known to share certain struc-
tural features including molecular planarity and two benzene rings 
with halogen atoms occupying at least three of the lateral ring 
positions. The position of the halogen substitutions appears to be 
critical, as it is known that substitutions leading to molecular non-
planarity dramatically diminish chloracnegenic activity.2

Dioxin is a great family of halogenated aromatic hydrocarbons, 
which consists of tricyclic aromatic compounds, and hydrogen 
atoms can be substituted by up to eight chlorines, thus permitting 
about 75 isomers. Dioxins is ragarded to be class 1 carcinogen and 
endocrine disruptors, and also is the most potent environmental 
chloracnegen among chloracnegens. 2,3,7,8-Tetrachlorodibenzo-
p-dioxin (TCDD) with four chlorine atoms in lateral positions 
is the most biologically active isomer, and is also the most toxic 
substances known6 (Fig. 1). Chloracne is the most consistent 
manifestation of dioxin intoxication, and considered to be its reli-
able “hallmarker.”7

Dioxins or other chloracnegens are absorbed into human body 
by direct contact, inhalation or ingestion. Generally the average 
concentration of TCDD in normal people is less than 10 ppt,8 
while it is over several hundreds of ppt in patient with chloracne.9 
Dioxin is stable and highly lipophilic, and its half-life in the 
human body is about 7~11 years.10
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Etiology of Chloracne

Most cases of chloracne have resulted from occupational 
and non-occupational exposures (environmental exposures). 
Non-occupational chloracne mainly resulted from contaminated 
industrial wastes, and contaminated food products.

In a study of 109 workers who had been engaged in the produc-
tion of pentachlorophenol, chloracne among them had been noted 
since 1974. The prevalence of chloracne was 73.4% (80/109) in 
total and 95.2% (20/21) in a trichlorobenzene (TCB) tank area 
where dioxin and dibenzofurans levels were thousands of ppm.11 
Another survey in 3,538 workers of a factory exposure to TCDD, 
11% were found to have chloracne.12

In addition, a widely publicized example was the accident 
occurred at a chemical plant near Seveso of Italy in 1976.  
Two kilograms of TCDD were discharged into the atmosphere 
during an explosion and and 135 cases of chloracne were diag-
nosed among polluted 2,000 inhabitants (6.7%), most of them 
(88%) are children under 14-years-old, while healthy control is 
0.1%.9 Another famous accident is the widespread ingestion of 
tainted rice cooking oil contaminated with PCBs in Yucheng in 
Taiwan, 17.5% have chloracne and healthy control is 1.3%;13 
Examination of the skin in a group of 288 Vietnamese veterans 
with a remote (17–22 years) history of exposure to the herbicide 
known as Agent Orange revealed persistent chloracne lesions in 
11.5% of these subjects.14

Clinical Features of Chloracne

Usually after exposure to chloracnegens, the first onset of 
chloracne is erythema or oedema on the face, then develop into 
non-inflammatory comedones and straw-colored cysts in a few 
days, occasionally pustules, non-infectious abscesses and scar can 
be seen.15

The distribution of the lesions of chloracne is characteristic.  
In the earlier time skin lesions appear on the face and neck, 
and later extend to trunk, exterimities, genitalia or other areas. 
Generally comedone appear more often on face and neck, espe-
cially the below and to the outer side of the eye (the so-called 
malar crescent) and in the postauricular triangles. The ear lobes, 
suboccipital hairline and groin are often involved. The cysts often 
appear on neck, shoulders, chest-back, penis, scrotum and axil-
lary. The nose, perioral skin and supraorbital regions are usually 
spared. Increasing of cysts in number is a signal of aggravation of 
chloracne. Other skin lesions include decreased sebum secretion 
with skin xerosis, pigmentation, porphyrinopathy, hirsutism, skin 
thickening, palmoplantar hidrosis and palmoplantar hyperkera-
totic.15-17

Since chloracne is not only a skin disease but a systemic intoxical 
disease, so sometimes accompanied by other systemic symptoms 
such as fatigue, anorexia, neuropathy, impotence, dysfunction of 
liver function, hyperlipemia, anaemia, arthritis, thyromegaly and 
ophthalmitis.1

Chloracne is characterized by chronicity, which is because of 
that the chloracnegens are highly lipophilic and can remain in body 
fat for longer period. Normally from exposure to chloracnegens to 

the onset of clinical symptoms about 2–4 weeks, but after cessation 
of exposure it needs at least 2–3 yeas to recover, sometimes over 
15–30 years.13,18 The severity of chloracne is related to intensity 
and duration of exposure, relative ‘chloracnegenic potency’ of the 
specific compound and individual susceptibility.7 Study showed 
that children (<8-years-old) and people with light hair color maybe 
more susceptible to the chloracnegens.8

Histopathology of Chloracne

Hambrick19 studied the histopathologic features of lesions of 
chloracne in different stages of evolution in human volunteers, 
and described that in early lesions of chloracne the epithelial cells 
of the outer root sheath forming the wall of the proximal portion 
of the infundibulum and the sebaceous duct appeared increased 
in number, resulting in dilatation of the proximal infundibulum. 
The walls of the sebaceous glands were thickened and merged with 
the infundibular wall. Hyperplasia of the epidermal cells, with 
incomplete keratinization, was manifested by a thick parakeratotic 
cell layer surrounding a mass of keratinized epidermal cells, which 
began the proximal filling of the infundibulum. In later stage 
lesions, almost all pilosebaceous units were involved. There was a 
definite diminution in the sebaceous glands, with reduced numbers 
of cells and reduced size of sebaceous lobules, which otherwise had 
a normal appearance. Still later stage lesions consisted of small 
comedones, with almost all vellus hair follicles showing thickening 
of the outer root sheath, dilated infundibula filled with sebum, 
and absence of sebaceous lobules. The maximum infundibular 
dilatation occurred proximally, resulting in either bottle-shaped 
formations, with the neck near the surface, or columnar funnels 
along the entire length of the infundibular structure.19-21

Chloracne is easy to be diagnosed by history of exposure to 
chloracnegens, characteristic clinical manifestations and histopa-
thology, and high serum concentration of chloracnegens. Chloracne 
has acneiform comedo and cyst, but different from acne vulgaris in 
etiology, pathogenesis, clinical features, histopathology and treat-
ment (Table 1).

Pathogenesis of Chloracne

The exact cellular and molecular pathogenesis of chloracne is 
still unclear. Since the major effect induced by chloracnegens in 
different skin structures is alteration of cellularity that results in 
prominent hyperplastic or hypoplastic responses. This indicates 
different epithelial structures in the skin respond to chloracnegens 
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Figure 1. Chemical structure of 2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD).
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accelerate their fecal excretion,27 further study also showed that 
combined dietary olestra and caloric restriction causes a 30-fold 
increase in the rate of excretion of labelled compound,28 which 
maybe a perspective theray method in the future.
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differentially: epidermis and infundibulum, which is character-
ized by epidermal-like type of differentiation undergo prominent 
hyperplasia, while sebaceous and sweat glands lose their secretory 
activity and are replaced by keratinizing cells.22

Earlier views ever thought that SGs are replaced by keratinized 
epithelial cells because SGs undergo squamous metaplasia and 
keratinization in patients with chloracne.23 Recently Panteleyev 
and Bickers22 produced a hypothesis to explain the pathogenesis of 
chloracne based on epidermal stem cell theory that chloracnegen-
induced transformation of the pilosebaceous unit is driven by 
activation and accelerated exit of cells from the stem cell compart-
ment coupled with a shift from a pilosebaceous differentiation 
pattern to an epidermal one. This may result in imbalance in early 
multipotent cells commitment and their preferential differentia-
tion along an epidermal lineage with consequent diminution of 
SG and lower HF portion along with prominent epidermal/
infundibular hyperplasia and hyperkeratinization. This process 
maybe controlled by a serious signal pathway of aryl hydro-
carbon receptor(AhR), β-catenin, c-Myc, Indian Hedgehog (IHH) 
expressed in the cells.24,25

Treatment

Although some individual reports showed that retinoids, corti-
costeroid, dermabrasion and light electrodesiccation maybe useful 
in the treatment of chloracne, but actually chloracne appears to 
be resistant to all tested forms of treatment. So the only way to 
manage chloracne is to prevent exposure to chloracnegens.26 Once 
exposure happens, affected individuals should be removed from 
exposure sites and try to eliminate accumulated chloracnegens 
from the body. Recently a study found that a synthetic dietary fat 
substitute known as olestra can combine with chloracnegens and 

Table 1 Differential diagnosis of acne vulgaris and chloracne22

 Acne vulgaris Chloracne
Clinical features
Age group Adolescence and early adulthood Any age group,predilected in children
predilection site localized, including face, back chest generalized, including retroauricular and 
  malar, axillae, groin, extremities
Major lesions Limited comedones, papules, pustules, cysts Myriad comedones
Pathogenic factors
Inflammation lesions Common Very rare
Sebum production Increased Decreased
Microflora Propionibacterium acnes and No bacteria 
 Propionibacterium granulosum
Androgen Dependent The role of androgens in chloracne is unknown
Histopathology
Sebaceous gland Hypertrophic Atrophic; Gradual replacement with keratinocytes
Sweat gland Uninvolved Palmoplantar hyperkeratotic lesions; acrosyringial plugging
Hair follicle Thinning of the infundibular General hyperplasia of the infundibulum 
 epithelial wall sebaceous gland duct; and significant thickening of the upper follicle
Therapy Effective under treatment of antibiotics, 
 Resistant to therapy retinoids and other treatment
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