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Pseudoxanthoma elasticum: A review of 86 cases in China
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1. Introduction

Pseudoxanthoma elasticum (PXE) is a type of rare 
hereditary disease that affects connective tissue, 
causing mineralization of elastic fibers in the skin, eyes, 
cardiovascular system, and even the digestive system. A 
typical clinical manifestation of PXE is the appearance 
of small (one to five millimeters), asymptomatic, soft 
papules that are yellow/ivory in color on the flexural 
surfaces (1). Skin signs are typically followed by 
ocular signs, which include angioid streaks, choroidal 
neovascularization, and subretinal hemorrhaging that 
result in loss of visual acuity and occasionally lead to 
blindness. Cardiovascular signs include a pulse that is 
weak or even absent and intermittent claudication. A 
few patients may have angina pectoris or hypertension. 
The disease is often accompanied by gastrointestinal 
symptoms that may lead to severe joint problems 
and gastrointestinal bleeding. Statistical analysis has 
indicated that the incidence of the disease is about 
one in 50,000 (2). The disease affects women more 
often than men at a ratio of 2:1. The main pathological 
changes in the skin are the degeneration, swelling, 

rupturing, and mineralization of elastic fibers. The 
molecular basis of PXE remains unknown, but the 
disease is caused by mutations in the ABCC6 gene 
encoding an ATP-dependent transmembrane transporter, 
the substrate and pathophysiological role of which 
have yet to be elucidated (3). In light of its genetic 
features, inheritance of PXE is usually divided into 
autosomal dominant inheritance or autosomal recessive 
inheritance. Based on the severity of the condition, each 
variant of PXE is divided into type I (typical or severe) 
or type II (atypical or light) disease. The autosomal 
recessive form of the disease is often characterized by 
metabolic abnormalities. Thus far, researchers have 
yet to identify any specific therapy for the disease, and 
PXE is often treated symptomatically. Surgery can be 
performed to remove lax skin hanging in folds, and 
vitamin E may be used to treat fundus retinopathy (4). 
The current article briefly reviews the current state of 
PXE epidemiology, diagnosis, and treatment in China.

2. Literature search strategy

The Wanfang Database and China National Knowledge 
Infrastructure Database were searched using the 
keyword "Pseudoxanthoma elasticum" along with 
"diagnosis" or "treatment" or "epidemiology" to identify 
all relevant literature published in Chinese journals 
from January 1985 to April 2013. Cases of PXE with a 
confirmed diagnosis were included. Studies including 
keywords like angioid streaks were also noted and 
then examined for mention of PXE. The full text of 
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each article was reviewed and the article was selected 
if relevant. Each patient's medical information was 
carefully compared and repeated cases were excluded.

3. Prevalence and epidemiology

3.1. Prevalence and epidemiology

A search of articles on PXE in the databases indicated 
that 86 patients in total have been reported in China 
from 1985 to 2013. In total, 19 men and 67 women 
were affected by PXE according to reports in China, as 
shown in Figure 1A. Women were affected more often 
than men at a ratio of 3.53:1. The patient age at the time 
of diagnosis ranged from 8 to 72 years; 4 patients were 
under 10 (4.6%), 18 patients were ages 10-19 (21%), 31 
patients were ages 20-29 (36%), and 33 patients were 
age 30 or older (38.4%) (Figure 1B). PXE was found in 

20 provinces and cities in China. Data showed that the 
incidence was significantly higher in Shanxi Province 
than in other areas (Figure 1C). This may be related to 
the local level of medical care. Six of the patients in 
the literature had a family history of PXE; 3 patients 
had autosomal dominant type I disease (5-7) while 3 
patients had autosomal recessive type I disease (8-10).

3.2. Clinical manifestations of PXE in Chinese patients

All patients present with characteristic skin lesions 
of yellowish papules that coalesce into plaques. Skin 
is inelastic and leathery but does not otherwise cause 
discomfort. The lesions of PXE are typically distributed 
in intertriginous sites of the body, in other words in the 
folds of the skin at the sides of the neck, the joints of 
the limbs, the axillae, the cubital and popliteal fossae, 
and the creases of the groin and umbilical region. The 
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Figure 1. Prevalence and epidemiology according to Chinese case reports. (A), Proportion of men and women affected; (B), 
Age of patients; (C), Geographical distribution of PXE case reports in China.
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4. Discussion

The main diagnostic criteria for PXE include i) small, 
yellowish, flat papules that typically develop on the 
skin of the neck, axillae, groin, and flexural creases; 
ii) angioid streaks, which are irregular, reddish-
brown, or grey lines that radiate from the optic disc; 
iii) histological characteristics of PXE skin lesions 
with fragmentation and calcification of mid-dermal 
elastic fibers on Alizarin red staining. A histological 
examination of the skin is still the gold standard for 
diagnosing PXE (23). Almost all patients met the first 
and third criteria. Only 21 patients had angioid streaks 
since the disease had taken a different course. All 
patients were diagnosed based on a skin biopsy.

5. Treatment

Based on Chinese reports, doctors symptomatically 
treat patients with PXE. Limiting dietary calcium 
intake may reduce the progression of lesions and 
laser photocoagulation should be performed early on 
when the macula lutea is affected by angioid streaks. 
Oral vitamin E can be used to treat ocular symptoms. 
Only one case report mentioned a 19-year-old female 
patient with PXE who underwent repair of loose skin 
of the face and neck, and this is the first such case 
reported in China (24). Some researchers administered 
oral phosphate binders to 6 patients and they noted 
marked improvement in clinical symptoms in 3 of those 
patients (25). Moreover, the histopathological changes 
in lesions gradually disappeared. In a 1-year follow-up, 
no patients had further eye damage. The current review 
is key to guiding the treatment of PXE. However, 
the current findings must be studied further since the 
sample size was too small.

6. Conclusion

PXE is a type of rare disease, and little is known about 
its epidemiologic characteristics in China. A literature 
search revealed that there are more studies and case 
reports on PXE in Europe and the United States than in 
China. Researchers conducted a study of 513 patients to 
determine the effect of gender on PXE, and they found 
that gender differences were statistically significant (26). 
A literature search revealed that only 86 cases of PXE 
have been reported in China, and no studies of patients 
with PXE have been conducted. This greatly hampers 
an analysis of the clinical features and epidemiological 
characteristics of patients with PXE in China. In addition, 
complications of PXE are detected at a higher rate in 
developed countries than in China. This may relate to 
the earlier start of PXE research and the establishment 
of case databases. To the extent known, this is the first 
systematic review of the incidence of PXE in China. The 
current state of PXE diagnosis and treatment in China is 

onset and duration of the cutaneous lesions of PXE 
vary. Women noticed abnormal skin at an average age 
of 22. However, only 5 men were aware of the duration 
of changes in their skin. This difference in awareness 
is possibly related to the greater attention that women 
give to the appearance of the skin on the exposed parts 
of the body compared to men.
 Of 86 patients with PXE, 55 underwent a fundus 
examination and 21 had angioid streaks originating 
from the optic disc that radiated outwards as brownish-
grey irregular lines. About a fourth of the affected 
patients had maculopathy while only two patients had 
a subretinal hemorrhage (11,12). Lesions are generally 
asymptomatic unless they extend into the macula.
 Six patients had different degrees of gastrointestinal 
bleeding. Two had bleeding from the large intestine 
(13,14) and two had involvement of the gastric 
mucosa (15,16). The remaining two patients had 
internal hemorrhoids that were not serious (10,17). 
Hypertension was present in two of the patients with 
PXE (16,17). Some researchers have noted patients 
with PXE have a markedly higher incidence of 
hypertension than normal persons (18). Only one of 
the 86 patients (a 75-year-old woman) had clinically 
evident myocardial infarction (19) and another woman 
suffered specific cardiomyopathy (20). One patient had 
PXE with hyperthyroidism for three years (21). Chen 
et al. reported a 30-year-old female patient with typical 
pathological changes in the skin and eyes who was at 
risk of a spontaneous abortion in the first 3 months of 
both her pregnancies, but they were unable to determine 
whether the risk of spontaneous abortion was related 
to PXE (22). Various complications noted in the 86 
patients with PXE are shown in Figure 2.

Figure 2. Percentage of various complications. Myocardial 
infarction, specific cardiomyopathy, aortic fibrosis, right 
ventricular hypertrophy, coronary artery stenosis, hematuria, 
premature ventricular contractions, short P-R interval 
syndrome, mitral inadequacy, hyperthyroidism, and atrial 
premature contraction were noted in "only one case."
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unsatisfactory. The low incidence rate does not coincide 
with the country's large population, indicating that the 
clinical outlook is bleak. To date, there are no specific 
pharmacological therapies for PXE. In 2013, China 
launched its first pilot project covering 20 representative 
rare diseases in order to improve conditions. PXE is one 
of the 20 rare diseases (27). The current review can help 
to further elucidate the current state of PXE in China and 
encourage more statistical research. This review seeks 
to provide a reliable basis for researchers to diagnose, 
treat, and study PXE and formulate relevant policies in 
accordance with conditions in China.
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