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ABSTRACT

Introduction: To gain a more accurate description of progressive macular 

hypomelanosis in order to improve the recognition of the disease and to diminish 

over and under-treatment. 

Patients and Methods: Design: Survey. Setting: The Netherlands Institute for Pigment 

Disorders. Patients: 152 patients diagnosed with progressive macular hypomelanosis. 

Main Outcome Measure: Results based on 101 questionnaires returned.

Results: 74% returned a completed questionnaire (101 of 137 eligible participants). 

In 76% of the patients PMH was not diagnosed at the first doctors’ visit for the 

complaints. In 98% of all patients the disease was symmetrically spreading on the 

trunk and in a few to the face and proximal extremities. Most patients with PMH 

had a dark skin type (III to VI). In the majority of patients PMH was initially diagnosed 

and treated as pityriasis versicolor. 

Conclusion: Our study gives insight in the clinical course of PMH and we provide a 

complete description of the clinical features and a guideline for physicians. Hopefully 

this will improve the accuracy of the diagnosis in patients with hypopigmented 

macules.
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INTRODUCTION

Progressive macular hypomelanosis (PMH) is known as a distinct entity for 20 

years but still many physicians are unfamiliar with this disease. Therefore PMH is 

often misdiagnosed and consequently often treated inadequately. Incidence and 

prevalence of PMH are unknown. In our tertiary referral center the Netherlands 

Institute for Pigment Disorders (SNIP) each year in approximately 2% of all patients 

PMH is diagnosed. 

PMH is characterized by ill-defined nummular hypopigmented spots, symmetrically 

localized on the front and back of the trunk, sometimes extending to the extremities, 

the neck, and the face (Figure 1) (Relyveld et al. 2007). Usually, patients complain 

about cosmetic inconvenience, in some cases even leading to social restrictions as 

a consequence of feelings of 

shame.   

In 2004 we provided an 

additional diagnostic criterion 

to the clinical characteristics 

for PMH mentioned above. 

We discovered that when the 

lesional skin was illuminated 

with Wood’s light in a dark 

room, small spots of red follicular 

fluorescence could be observed. 

This fluorescence was absent in 

adjacent normal skin (Westerhof 

et al. 2004). Red follicular 

fluo-rescence is characteristic 

for Propionibacterium acnes 

bacteria. These bacteria are 

considered to be commensal flora and are present in sebaceous rich areas of the 

skin. When these areas are illuminated with Wood’s light in a dark room, red follicular 

fluorescence can be observed. It was hypothesized that these bacteria might be 

responsible for the hypopigmentations in PMH. This hypothesis was supported by 

a prospective study in which Propionibacterium acnes could be cultivated from the 

lesional skin in patients with hypopigmented spots, while specimens taken from the 

normal skin did not show growth (Westerhof et al. 2004).  

Figure 1 28 year old female with PMH.
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In previous studies we showed the differences in the histology, electron microscopy 

and treatment between PMH and other skin disorders resembling PMH, such as 

pityriasis versicolor and pityriasis alba (Relyveld et al. 2006, 2007, 2008). Despite 

several descriptions of the characteristics of PMH that can be found in the literature 

(Table I) (Guillet et al. 1988, Borelli 1987, Lesueur et al. 1994, Menke et al. 1997, 

Kumarasinghe et al. 2006) there is no consensus with regard to the description of 

the disease. Therefore we developed a questionnaire for a survey among patients 

in whom PMH had been diagnosed. The results of this questionnaire, together with 

the findings of the clinical descriptions of PMH from the literature will be used to 

provide a more thorough description of the natural course and clinical characteristics 

of PMH.  The results will help physicians to distinguish PMH from diseases with 

similar symptoms, such as pityriasis alba and pityriasis versicolor. This will hopefully 

result in an increase in the number of accurate diagnoses and consequently reduce 

the amount of over- and under-treatment.

METHODS

Questionnaires

The questionnaire contained questions concerning the patients’ demographic 

characteristics and their skin type, questions concerning the onset of the disease, 

family history, questions concerning the clinical features of the disease, the 

progression of the disease (for this question the patients were asked to depict the 

sites of the lesion and sites of the progression on a full body figure), accompanying 

symptoms and former treatments. Furthermore we asked about patients’ medical 

history to detect the existence of diseases possibly related or similar to PMH. 

Inclusion criteria

All patients diagnosed with PMH between January 1998 and April 2004 by 

dermatologists at the SNIP received a questionnaire. The diagnosis of PMH was 

based on the clinical description of non scaly, hypopigmented macules, symmetrically 

distributed on the trunk and/or face and a coexistence of red follicular fluorescence 

present in hypopigmentations and absent in adjacent normal skin. 

Human subjects committee approval was not required for this study and was 

therefore waived.
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Table I Several descriptions of PMH characteristics in the literature

Author Clinical description Localization Patients Additional

Guillet 
et al. 

(1985, 1988, 
1992)

- Hypopigmented 
macules

- Back, sometimes 
abdomen, absent 
on dorso-lumbar 
line

- Mainly women  
- Mixed (casoid-
negroid) ancestry

- Age 18-25 years

- No response to 
various topical 
treatments, 
including anti-
septic agents, 
anti-fungal 
preparations and 
corticosteroids

Borelli 

(1987)
- Hypopigmented 
macules irregular 
and round with 
a diameter of 
0.6 to 2 cm, 
symmetrically 
distributed

- Trunk, especially 
in the lumbar, 
sacral and 
epigastric regions, 
sometimes on the 
flanks

- Both sexes 
- Brown-skinned 
- Age 14-28 years

- No other 
symptoms

Lesueur 
et al. 

(1994)

- Hypopigmented 
macules of 0.5-
3.0 cm

- Trunk - Mainly women
- Adults of ethnic 
origin

- Higher prevalence 
in people with 
lighter skin 

- Age 17-48 years
 

- Spontaneous 
regression after 
an average of 25 
years

- Repigmentation 
only after sun 
exposure

- Usually the 
hypopigmentations 
reappeared

Menke 
et al. 

(1997)

- Ill-defined 
nummular 
hypopigmented 
spots with a 
diameter of 0.5-2 
cm

- Trunk, 
symmetrically 
localized with 
often a confluent 
hypopigmented 
area on the front 
and backside

- No scaling

- No spontaneous 
regression 

- Lesions still present 
after 10 years

- Stable or slow 
progression over 
the years

Kumarasinghe 
et al. 

(2006)

- Hypopigmented, 
ill-defined, 
discrete or 
confluent macules 

- Lumbar  region, 
abdominal wall, 
lower flanks. 
Occasionally on 
buttocks, arms 
and upper chest

- No predominant 
sex distribution 

- Chinese, 
Mongoloid and 
Indian type 
(patients from 
India, Bangladesh 
and Sri Lanka)

- Adolescents and 
young adults

- Virtual absence in 
the elderly

- Exposure to 
sunlight enhanced 
visual demarcations 
between normal 
and lesional skin
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Analysis

Survey responses were entered into a database by one independent investigator. 

If this person was not sure about an answer, a second investigator was asked. 

Discrepancies were resolved by consensus.  

Literature search

The following search engines were used for the literature search on PMH: pubmed, up 

to date, google and web of science. All publications, regardless of the methodology, 

were used.  

RESULTS

Patients’ reply, characteristics and demographics

Between April and June 2004, questionnaires were sent to 152 patients with the 

diagnosis PMH. 15 (10%) were undeliverable because the mailing addresses were 

not correct. 36 (26%) were not returned, therefore 101 (74%) of the 137 patients 

who received a questionnaire did send back a completed questionnaire. Patients’ 

characteristics and demographics are presented in Table II.

Table II Patients’ characteristics and demographics in 101 patients with PMH who returned a 
questionnaire

Characteristics N = 101

Female, No. (%) 83 (82)

Median age (IQR) 27 (23-33)

Median age of onset (IQR) 19 (15-23)

Skin type*, No. (%)

     II 3 (3)

     III 20 (20)

     IV 23 (23)

     V 36 (36)

     VI 18 (18)

Median duration of PMH in years (IQR) 7 (4-11)

IQR = inter quartile range, * skin type according to Fitzpatrick.

Diagnosis at first doctor’s visit 

Seventy seven (76%) patients answered that PMH was not diagnosed at once. Of 

the 24 (24%) patients who were diagnosed with PMH at once, 13 (54%) were 
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diagnosed by a dermatologist at the SNIP, 9 (38%) patients were diagnosed by 

other dermatologists and in only 2 (8%) were diagnosed by a general practitioner. 

Of those patients in whom PMH was not diagnosed at the first visit a yeast infection 

was diagnosed in 40 (52%) patients. In 6 (8%) no diagnosis was made. The other 

diagnoses were vitiligo in 4 (5%) and eczema in 3 (4%) patients; bacterial infection, 

pigmentary disorder, hypopigmentation as a result of vitamin D deficiency, and 

hypopigmentation due to the use of oral contra-conceptives were all mentioned by 

only 1 (1%) patient.    

Clinical characteristics and course of PMH

In 88 (87%) of all patients the disease started on the trunk and progressed by 

spreading symmetrically further over the trunk and sometimes to the face and 

proximal extremities (Table III). 

Sixty eight (67%) patients observed confluence of hypopigmented macules. In 

all these 68 patients, confluence appeared on the trunk and in 7 (10%) of those 

patients confluence also appeared in the face. In 59 (58%) of all patients (treated 

Table III Locations and progression of PMH lesions in 101 patients with PMH who returned a 
questionnaire

Affected body sites First appearance (no. of 
patients)

Areas of spreading of 
macules (no. of patients)

Trunk 88 45

Face   10 1

Proximal arms    3 1

Trunk/Face 0 5

Trunk/Proximal arms 0 25

Trunk/Proximal legs 0 5

Trunk/Proximal arms/Proximal legs 0 11

Trunk/Face/Proximal arms 0 2

Trunk/Face/Proximal legs 0 1

Trunk/Face/Proximal arms/Proximal legs 0 2

Proximal arms/Proximal legs 0 1

“First appearance” represents area(s) on the body where hypopigmented macules were first 
seen. “Spread” represents area(s) on the body to where macules later further spread to. The area 
of the neck is included in the area of the face. 
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and not treated for the disease) PMH did not disappear. Nine (9%) patients were not 

sure whether the lesions were gone or not. 

The lesions resolved in 32 (32%) of all PMH patients due to treatment. According to 

11 (34%) of those patients the lesions disappeared as a result of treatment with a 

combination of benzoyl peroxide, fluticasone and UVA phototherapy. 

In 14 (44%) of the 32 patients in whom PMH resolved, the lesions returned after a 

certain period of time.

Forty nine (49%) patients answered that sunlight made the macules more obvious, 

while 31 (31%) patients answered less obvious. Thirteen (13%) of all patients had 

accompanying symptoms. Of those 13 patients, 1 (1%) patient mentioned rash (not 

further defined), 4 (4%) patients mentioned itching, 1 (1%) patient mentioned dry, 

scaly, painful skin and 3 (3%) patients mentioned dry, scaly, itching skin, 2 (2%) 

patients mentioned dry skin, 1 (1%) patient mentioned dry, scaly skin and 1 (1%) 

patient mentioned psychological problems that were not further defined.  

Co-morbidity

Patients reported to have had asthma (7), hay fever (38), psoriasis (3), atopic 

dermatitis (11), fungus or yeast infection of the skin (18) and leprosy (1). 

Other diseases that were mentioned were: bronchitis 1 (1%) patient, hypoglycemia 

1 (1%) patient, stomach pain 1 (1%) patient, melasma 3 (3%) patients, naevus 

depigmentosus 1 (1%) patient, post inflammatory hypopigmentation after eczema 

1 (1%) patient, allergies 1 (1%) patient, verrucae seborrhoicae 1 (1%) patient and 

vitiligo 1 (1%) patient. 

Family history

Twenty three (23%) patients reported to have family members with PMH. Nineteen 

(83%) of which were brothers and sisters. Forty seven (47%) patients did not have 

family members with PMH and 31 (31%) patients did not know if any other family 

members had PMH.

DISCUSSION

With the results of this study we are able to give a more accurate and more complete 

description of PMH. This will improve the diagnostic accuracy of the disease. 

Comparison of our results with the description of others

We found that PMH is mainly diagnosed in adolescent and adult women with a 

skin type III to VI, which is similar to findings in other studies (Relyveld et al. 2007, 
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Borelli 1987, Lesueur et al. 1994). Other studies (Borelli 1987, Lesueur et al. 1994, 

Menke et al. 1997, Kumarasinghe 2006) found that the hypopigmented macules 

where mainly localized on the trunk. Patients in our study also reported macules 

in the face and the proximal extremities. In agreement with other studies (Borelli 

1987) is however, that besides the hypopigmented macules, only a few patients 

reported accompanying symptoms. Like other studies (Lesueur et al. 1994, Menke 

et al. 1997, Kumarasinghe et al. 2006) we also found that spontaneous remission 

seems not to occur within five years after the onset of the disease.

Limitations of the study 

Some aspects of our study require comment. Firstly there are no official diagnostic 

criteria for PMH available yet. The diagnosis was therefore based on our own 

criteria, which showed in former studies to be of significant value in excluding other 

disorders like pityriasis alba and pityriasis versicolor (Westerhof et al. 2004, Relyveld 

et al. 2006, 2008). 

Furthermore our patients were recruited in a tertiary referral center. It is not sure 

that this population resembles the general population with PMH. For example the 

female to male ratio in our population is 8:1, which might be different from the 

ratio that can be found in the general population. It is likely that relatively more men 

are affected by PMH than our data show. The fact that PMH is first of all perceived 

as a cosmetic disorder, might explain why mostly women are seen at our institute. 

However, Lesueur et al. (1994) performed a screening of 511 patients for leprosy, 

of whom 121 eventually had PMH and those patients were mainly women. This 

group was not a pre-selected PMH group, suggesting that PMH may indeed be a 

disorder that affects mainly women. Finally, hormonal status in women can result in 

an increase in sebum production, making female skin a favorable environment for 

Propionibacteria to grow in. 

We also have to consider the possibility of selection bias though, since we do not 

know if there are patients who might have been successfully treated by their general 

practitioner and therefore have not been referred to the SNIP or patients who did 

not consider the macules as a problem and did not visit a physician at all.

Recommendation and conclusion

Clinical picture and clinical course of PMH, based on this survey

PMH is mainly seen in women in their adolescent or adult years. This observation can 

be substantiated by the fact that we already showed in a previous study (Westerhof 

et al. 2004) that Propionibacterium acnes might be the causative organism of PMH. 
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These bacteria are residents of the pilosebaceous ducts and prefer a sebum-rich 

environment. Sebum production is highest in adolescent years and decreases around 

late adult years. On the other hand adolescents and young adults might be more 

concerned about their appearance than older people. 

The disorder is mainly seen in patients with darker skin types (III - VI); however 

patients with lighter skin types may also be affected. An explanation for this 

difference may be that in lighter skin types the hypopigmented macules are much 

less obvious and therefore patients do not even notice the lesions or do not find it 

worth visiting the doctor.

PMH originates on the trunk, spreads further centrifugal on the trunk and sometimes 

to the face and the proximal extremities. The distribution of the lesions is also in 

concordance with the distribution of sebum-rich areas and therefore the presence 

of Propionibacteria in the skin. 

Usually it does not resolve and if it does, it reappears mostly in the same areas of the 

skin. In Table IV the clinical and diagnostic characteristics of PMH are summarized. 

Only 1 to 4% of the patients mentioned subjective symptoms such as pain and 

pruritus. And only 7% mentioned objective symptoms such as rash or scales. It is 

unknown how many people have these symptoms in the general population, but 

there seems to be no significant correlation between PMH and these symptoms. 

The prevalence of other skin diseases is not higher in patients with PMH compared to 

the general population according to figures of a Dutch Health Surveillance Institute 

(RIVM) with respect to the prevalence of eczema, asthma, allergic rhinitis and 

psoriasis (RIVM 2008). Therefore it is not likely that there is a relationship between 

PMH and other skin diseases. 

Table IV Clinical and diagnostic characteristics of PMH based on previous studies and a survey 
among 101 patients with PMH

Consider PMH when a patient presents with the following characteristics:

Adolescents, young adults

Symmetrically distributed, hypopigmented, non scaly macules mainly on trunk sometimes face 
and proximal extremities, often confluence on the trunk

Red follicular fluorescence in lesional skin. No fluorescence in adjacent normal skin2

Gram positive rod-like bacteria in sebaceous ducts and glands of lesional skin, but absent in 
normal (peri-lesional) skin (Westerhof et al. 2004)

Hardly ever spontaneous repigmentation; if so then usual reappearance in same areas
56
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Unfortunately there is a lack of information about the prevalence of yeast infections 

in the Netherlands. Since only one fifth of the PMH patients mentioned a previous 

yeast infection, we conclude that there is no correlation between such an infection 

and PMH.

This study shows that PMH is unfamiliar to many physicians and it is mostly diagnosed 

and treated as a yeast infection and in some cases as eczema or vitiligo. Since vitiligo 

is characterized by depigmented macules, which are easy to differentiate from the 

hypopigmented macules in PMH, PMH seems most difficult to distinguish from 

pityriasis versicolor and pityriasis alba.

Table V Most important differences between PMH, PV and PA based on previous studies and a 
survey among 101 patients with PMH

Disorder Patient characteristics Diagnostic features Clinical course

PMH Adolescents and young 
adults 
Possibly a genetic 
component

Symmetrical, hypopigmented 
macules, mainly on the 
trunk, No other objective or 
subjective symptoms
Red follicular fluorescence in 
hypopigmented macules under 
Wood’s light
Gram positive rod-like bacteria 
in sebaceous ducts and glands 
of lesional skin, but absent in 
normal (peri-lesional) skin3

Progression on the trunk, 
sometimes to the face and 
proximal extremities
No effect of anti-mycotic or 
anti-inflammatory treatment 
If lesions resolve, recurrence 
in  same areas

PV Adolescents and young 
adults
No genetic component

Asymmetrical hypopigmented, 
scaly macules on the trunk, 
sometimes elsewhere
Yellow fluorescence of 
macules under Wood’s light
KOH preparation: positive 
(spores and mycelia)

Can be progressive further 
on trunk
Good effect of antimycotic 
treatment
Recurrence usually on 
different parts of the trunk 
and elsewhere

PA Children 
Probably a genetical 
component (often seen in 
atopic patients) 

Starts with erythematous 
asymmetrical macules, evolves 
in hypopigmented, scaly 
macules on the trunk, proximal 
arms and face 
No fluorescence under Wood’s 
light

Usually resolving in 
adolescent years 
Good effect of anti-
inflammatory treatment
Recurrence usually on 
different parts of the trunk, 
face, proximal arms 

PMH = progressive macular hypomelanosis, PV = pityriasis versicolor, PA = pityriasis alba.
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In other studies we showed that there are differences in histological, ultrastructural 

and treatment characteristics (Relyveld et al. 2006, 2008) between PMH on the one 

hand and pityriasis versicolor and pityriasis alba on the other hand. The underlying 

study shows additional differences in the clinical characteristics and course of these 

three disorders (Table V).

A genetic factor can not be ruled out in the pathogenesis of PMH, since a quarter of 

all patients mentioned family members with PMH and a third did not know if they 

had family members with PMH. 

It is inevitable that further research into the pathogenesis, diagnosis and treatment 

of PMH is essential.   58
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