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Mercury is the only heavy metal that is liquid 
at room temperature. It can be absorbed 
through the respiratory tract, digestive 

tract, and skin, leading to poisoning. Mercury poison-
ing mainly causes central nervous system and kidney 
damage. This kind of kidney damage most often mani-
fests as nephrotic syndrome. It has been widely known 
that mercury vapor suction, filling a tooth, and intake 
of mercury-contaminated foods or drugs can result in 
nephrotic syndrome.1 However, sufficient attention has 
not been paid to nephrotic syndrome caused by mer-
cury-containing cosmetics, especially skin-lightening 
creams. Previous reports of mercury-containing cos-
metics leading to nephrotic syndrome2-7 are primarily 
membranous nephropathy, and there are a few reports 
of minimal change disease. Barr et al8 reported the first 
case of minimal change disease caused by a mercury-
containing, skin-lightening cream in 1972, but im-
munofluorescence or electron microscopy data were 
not presented, and the possibility of membranous ne-
phropathy was not excluded. Tang et al9 reported the 
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A 28-year-old female suffered from nephrotic syndrome after a long-term use of mercury-containing, 
skin-lightening cream. The blood and urinary mercury content of this patient increased with use. Renal 
biopsy showed minimal change disease. Her symptoms were relieved 6 months after discontinuing use 
of the cream and receiving sodium dimercaptosulfonate and glucocorticosteroid treatments. Proteinuria 
disappeared, and blood and urinary mercury levels returned to normal. Previous reports of nephrotic 
syndrome caused by mercury-containing, skin-lightening creams have mostly been identified as be-
ing due to membranous nephropathy. Minimal change disease has been reported in a few case reports 
published in the English language. Here we report a case of nephrotic syndrome with minimal change 
disease following exposure to a mercury-containing, skin-lightening cream. We also reviewed relevant 
published reports to summarize clinical features and treatments and to explore the possible mechanisms 
involved.

first case of minimal change disease caused by mercury-
containing, skin-lightening cream that was confirmed 
by renal biopsy in Hong Kong. Here, we report a case 
of nephrotic syndrome of minimal change disease in 
Mainland China.

Case
A 28-year-old female patient was admitted to the hos-
pital with complaints of pain in both limbs and facial 
edema for 2 weeks in January 2010. She had no history 
of kidney disease, diabetes, hypertension, hepatitis, or 
use of non-steroidal anti-inflammatory drugs. She did, 
however, have a history of using a homemade skin-
lightening cream for 11 months that was applied in a 
beauty salon. The laboratory examination revealed that 
her white blood cell count was 6.48×109/L (normal 
range: 4-10×109/L), hemoglobin was 153 g/L (normal 
range: 110-150 g/L), the platelet count was 360×109/L 
(normal range: 100-300 g/L), the neutrophil rate was 
65.4% (normal range: 50%-70%), and the eosinophil 
rate was 2.30% (normal range: 0.5%-5%). The eryth-
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rocyte sedimentation rate was normal. The serum ala-
nine aminotransferase activity was 13.9 U/L (normal 
range: 0-40 U/L), the serum aspartate aminotransfer-
ase activity was 19.9 U/L (normal range: 0-45 U/L), 
serum total protein was 60.5 g/L (normal range: 60-80 
g/L), serum albumin was 25.5 g/L (normal range: 35-
50 g/L), blood urea nitrogen was 6.78 mmol/L (normal 
range: 1.8-7.1 mmol/L), and serum creatinine was 71.4 
µmol/L (normal range: 44-133 µmol/L). The serum 
potassium level was 3.59 mmol/L (normal range: 3.5-
5.5 mmol/L), and sodium was 138 mmol/L (normal 
range: 135-145 mmol/L). Serum total cholesterol was 
5.01 mmol/L (normal range: 2.84-5.68 mmol/L), tri-
glycerides were 2.53 mmol/L (normal range: 0.56-1.70 
mmol/L), high-density lipoprotein cholesterol was 
1.83 mmol/L (normal range: 1.14-1.91 mmol/L), and 
low-density lipoprotein cholesterol was 4.58 mmol/L 
(normal range: 1-3 mmol/L), while blood glucose lev-
els were normal. Thyroid function and immunoglobu-
lin content were normal, the complement C3 level was 
0.60 g/L, and the C4 level was normal. Streptococcus 
hemolysin O antibodies, antinuclear antibodies, anti-
neutrophil cytoplasm antibody, anti-deoxyribonucleic 
acid (DNA) antibody, anti-double–stranded DNA 
antibody, anti-glomerular basement membrane anti-
body, and anti-hemorrhagic fever virus antibody were 
negative. The 24-hour urinary excretion of protein was 
8.25 g (normal <0.15 g/24 h). The urinary N-acetyl-
b-D-glucosaminidase (NAG) activity was 42.2 U/L 
(normal range: 0.3-11.5 U/L), urinary b2 microglobu-
lin was 0.48 mg/L (normal range: 0.10-0.31 mg/L), 
and the urinary osmotic pressure was 484 mOsmol/L 
(normal <700 mOsmol/L). The abdominal ultrasound 
and the whole body bone scan were normal. The blood 
mercury concentration was 220 µmol/L (normal <50 

µmol/L) and the urinary mercury concentration was 
469 µmol/L (normal <50 µmol/L). The mercury con-
centration of the cosmetics was 6.80 mg/kg (normal < 
1 mg/kg).

Light microscopy of a renal biopsy showed normal 
glomerular volume, good capillary loops, and normal 
glomerular structure but acute tubular necrosis in a small 
region of the kidneys (Figure 1). Immunofluorescence 
microscopy showed no deposition of immunoglobulin 
or complement. Diffuse podocyte process fusion and 
microvilli changes were observed, but no obvious base-
ment membrane thickening, hyperplasia of mesangial 
cells and matrix, or electron dense regions were seen 
under electron microscopy (Figure 2).

 The patient was given an intramuscular injection 
(0.25 g/d) of sodium dimercaptosulfonate (DMPS) for 
3 consecutive days followed by 4 days of intermittent 
treatment, for a total of 2 treatment periods. She was 
also given prednisone (50 mg/d; patient weight=50 kg) 
and diuresis treatment. Her blood mercury decreased to 
45.8 µmol/L and her urinary mercury was 148 µmol/L 
after 2 periods of mercury detoxification. Urinary 
protein fell to 1.62 g/24 h after 8 weeks, and thus the 
prednisone dose was decreased (5 mg decrement every 
2 weeks). The patient was discharged after 12 weeks 
with serum albumin and urinary protein levels of 32 
g/L and 0.63 g/24 h, respectively. She was re-examined 
after 6 months to measure her blood mercury, urinary 
mercury, urinary protein, and serum albumin levels, all 
of which returned to normal. Currently, the patient re-
mains in good condition.

DISCUSSION
This patient, whose condition is described in this case 
study, was given a diagnosis of nephrotic syndrome as-
sociated with minimal change disease. The possibility 

Figure 2. Histology of renal biopsy under electron microscopy, 
magnification ×500

Figure 1. Histology of renal biopsy under light microscope with 
hematoxylin and eosin staining, magnification ×400.
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of membranous nephropathy was excluded on the ba-
sis of renal biopsy. The patient had a long-term use of 
skin-lightening cream that had high content of mercury, 
which caused increased blood and urinary mercury and 
nephrotic syndrome. Her symptoms were relieved after 
mercury detoxification and glucocorticoid therapy.

There have been previously published reports of 
mercury poisoning caused by skin-lightening cream. 
For example, there were more than 200 cases of women 
poisoned by mercury after using one kind of skin-light-
ening cream produced by Mexico in 1995.10,11 Mercury 
poisoning was also reported in about 100 women 
in Hong Kong after the use of cosmetics made in 
Mainland China.12,13 Nervous system symptoms were 
usually observed in these reports, while renal damage 
was rare. Both acute and chronic mercury poisoning can 
affect the kidneys: acute mercury poisoning can cause 
renal tubular necrosis and chronic mercury poisoning 
can cause nephrotic syndrome, which is mostly due to 
membranous nephropathy.

A total of 10 cases were identified in the published 
reports that reported on nephrotic syndrome caused 
by a mercury-containing, skin-lightening cream. The 
clinical features of these cases are summarized in Table 
1. Among the 10 cases of nephrotic syndrome we re-
viewed, 7 cases (70%) were diagnosed as membranous 
nephropathy. Barr et al8 reported that half of the pa-
tients with nephrotic syndrome caused by a skin-light-
ening cream were diagnosed with minimal change dis-
ease in 1972 in Kenya. However, there were no electron 
microscopy data for these patients, indicating that the 
possibility of membranous nephropathy could not be 
excluded. All the cases were from developing countries, 
and the cosmetics were mostly counterfeit or home-
made products with high mercury content. The time 
period of cosmetic use was more than 4 months, and 
the longest period of use was 8 years.14

Most mercury-poisoning cases are found and diag-
nosed in developed countries and regions, and are as-
sociated with membranous nephropathy. This suggests 
that nephrotic syndrome caused by skin-lighting cream 
is not given enough attention by the public or physi-
cians in developing countries and undeveloped areas, 
possibly because of culture, race, esthetic value or other 
reasons. Although membranous nephropathy caused 
by skin-lightening cream has been emphasized in de-
veloped countries, the potential diagnosis of minimal 
change disease needs to be considered again. Most of 
the products used by such patients are counterfeit or 
homemade products that are not approved by the U.S. 
Food and Drug Administration (FDA) and contain 
mercury contents that exceed allowed limits. However, 

we cannot consider that the creams approved by the 
FDA with mercury contents below the allowed limit 
are non-toxic.

Animal experiments revealed 2 kinds of skin-light-
ening creams approved by the FDA that exhibit liver, 
kidney, and brain toxicity, resulting in the highest mer-
cury concentration in the kidneys.15,16 In addition, suc-
tion mercury vapor can be another cause of minimal 
change disease other than skin-lightening creams.17 

Renal function is usually normal in patients with ne-
phrotic syndrome caused by skin-lightening cream if 
there are no other concomitant diseases.

 Mercury poisoning symptoms can be relieved by 
various treatments after discontinuing the use of skin-
lightening creams. Mercury detoxification and gluco-
corticoid therapy are rarely used. In this case, however, 
the patient was cured after a 9-month mercury detoxi-
fication and glucocorticoid therapy. Tang et al9 reported 
another case of minimal change disease with mercury 
detoxification treatment and a good curative effect. 
The use of mercury detoxification is still controversial. 
Bernhoft RA1 concluded that DMPS was safe and ef-
fective and could significantly reduce the blood mer-
cury level in animal experiments. However, it is unclear 
whether it can delay terminal organ damage. DMPS 
dose should not be too large, especially when glomeru-
lar injury is evident, because a large number of complex 
charged molecules will actually increase the kidney bur-
den of mercury. The typical dose of DMPS that is ad-
ministered (i.e., 0.25 g/d by intramuscular injection) is 
safe and has no obvious side effects.

Glucocorticoid therapy is also controversial. Only 
1 case in 7 in the published reports of membranous 
nephropathy used glucocorticoids, but these lacked 
follow-up. In this case, we used glucocorticoid therapy; 
clinical symptoms significantly improved and the recov-
ery time was shortened. No obvious adverse reaction 
occurred. Thus, minimal change disease can be respon-
sive to glucocorticoids because the lesion is modest. 
DMPS combined with glucocorticoid treatment are 
recommended. However, the decision to use the above 
therapy should be made on an individual basis; how-
ever, more cases need to be studied to further verify the 
curative effects.

The mechanisms by which mercury-containing, 
skin-lightening creams cause nephrotic syndrome are 
still unclear. Immune pathogenesis plays an impor-
tant role in this process. Mercury binds to numerous 
proteins forming haptens that deposit in the glomeru-
lus and cause mesangial proliferation or membranous 
nephropathy. Mercury ions also have strong potential 
for renal tubular toxicity.18 Thus, it cannot be ruled out 
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that an antigen released during the course of the renal 
tubular injury is the main cause of the glomerular im-
mune injury. Urinary levels of both NAG and b2-MG 
increased; acute tubular necrosis in a portion of the kid-
neys was confirmed using light microscopy, suggesting 
that renal tubule damage may be involved in minimal 
change disease caused by mercury poisoning. Increases 
in urinary NAG and b2-MG may be considered as bio-
markers of mercury poisoning in the early diagnosis of 
renal damage.

In conclusion, skin-lightening creams are still widely 
used in developing countries because of racial and cul-
tural issues and concerns. The long-term use of mer-
cury-containing, skin-lightening creams can result in 
nephrotic syndrome that is primarily characterized by 
membranous nephropathy. However, more attention 

needs to be paid to minimal change disease as a pos-
sible etiology. Nephrotic syndrome diagnosis should 
be considered for young and middle-aged women from 
developing countries who use skin-lightening products, 
particularly when there is a high possibility of minimal 
change disease.
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