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Abstract: Grover’s disease (GD), also known as Transient acantholytic dermatosis, has no typical clinical rash features. It usually 
occurs in elderly white men but very rarely in China. This is a disease of acantholysis and dyskeratosis, which is usually considered to 
be spontaneous remission. The skin lesions of the disease are diverse, and the main symptom is severe itching. We have reported a case 
of GD in a 14-year-old Chinese Tibetan male whose clinical manifestations were pruritic red papule, generalized red papules, papulo 
vesicles and blisters ranging from millet rice to soybean size. Skin lesions change rapidly and variously. In order to confirm the 
diagnosis, we have done skin biopsies, immunofluorescence, dermoscopy, microscopy and other examinations. Pathological skin 
biopsy showed acantholysis. Intraepidermal blisters and the presence of blisters on the basal cells as well as under the stratum corneum 
can be observed on the same pathological section. Type IV collagen immunohistochemistry showed blisters in the epidermis. The 
diagnosis of GD depended on the exclusion of other diseases. After we performed whole exon sequencing (WES) on DNA from the 
patient’s blood, pathogenic gene mutations were not found. Pustular psoriasis, Subcorneal pustular dermatosis, Herpesvirus infections, 
Dermatitis herpetiformis, Pemphigus vulgaris, Norwegian scabies, Darier’s disease, and Hailey-Hailey disease were all excluded. We 
successfully treated adolescent GD with minocycline combined with methotrexate. The patient was followed up for 19 months without 
recurrence. 
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Introduction
Grover’s disease (GD) is generally considered to be a self-limited, primary, non-familial, acantholytic skin disease, 
which mainly manifests as itching, dispersed, erythema papules or vesicular papules was first reported in 1970.1 The 
skin lesions of the disease are diverse, severe itching being the main symptom, with varying degrees of itching 
ranging from mild to severe. People with severe pruritus often have multiple disseminated lesions affecting the neck, 
shoulders, torso, arms, and legs.2 The lesions are characterized by erythematous or reddish-brown keratinizing 
papules on the anterior chest, upper back, and lower thorax, which are widely dispersed and have no tendency to 
concomitant, while the scalp, palms, as well as soles of the feet are usually unaffected.3 GD has been reported to 
present with acne-like, vesicular, pustular, and rare bullous lesions, as well as unusual distribution, including 
unilateral or herpes zoster rashes.4,5 Pigmentation may subside after inflammation, and there are no systemic 
symptoms associated with GD. The histopathological features of GD are four different histological patterns of 
acantholysis.6 Namely Darier-like, with focal acantholysis and dyskeratosis on the basal layer; pemphigus vulgaris, 
with discrete basal fissures There are a few acanthophyll cells on the upper part, and the overlying epidermis is 
basically intact; Hailey Hailey-like, in which there are a large number of acantholytic cells covering the fissures on 
the base; the last is spongy, with some spinous layers in the spongy lesion loosen cells, or adjacent to spongy 
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lesions. Some cases are based on one pattern, but it is more common to find two or more patterns in a biopsy 
specimen.7 Topical corticosteroids are the most frequent treatment for GD, followed by systemic retinoids and 
corticosteroids, respectively.8 Oral methotrexate and minocycline therapy for adolescent with GD had not been 
reported.

Case Presentation
In August 2020, a 14-year-old Chinese Tibetan male was admitted to our department due to papules and pustules on 
the groin and scrotum accompanied by severe exudation. The patient’s chief complaint was generalized papules and 
pustules with exudate for 2 months. Initially, except for the arms, below the knees, and above the collarbone, the 
rest of the skin had densely or scattered red papules, some of which were pustules, incrustation, and pus-like 
exudate of the groin and scrotum (Figure 1A). Laboratory revealed that C-reactive protein (CRP) of 81.21mg/L, 
eosinophils of 1.20*109/L, percentage of eosinophils (EO%) of 13.5%, and Immunoglobulin E (IgE) of 201 IU/mL. 
Staphylococcus aureus was found in the secretions, so we considered that the patient had a skin infection. Physical 
examination and other laboratory results were normal. After one week of antibiotic treatment, CRP was 2.63 mg/L, 
eosinophils were 1.40*109/L, and EO% was 17.7%. Severe itching was the only symptom; after treatment for five 
days, the skin lesions quickly improved (Figure 1B). Thereafter the skin lesions changed rapidly. After that, red 
papules began to appear on both feet (Figure 1C). In a short time, skin lesions are all over the body, except the head, 
face, and soles of the feet (Figure 1D and E). Thus, we did a second biopsy (Figure 1F). The patient did not have 
any other underlying diseases, and there was not a similar medical record in his family. Pathological skin biopsy of 
right thigh showed acantholysis, as well as intraepidermal blisters and the presence of blisters on the basal cells as 
well as under the stratum corneum can be observed on the same pathological section (Figure 2A-D). The second 
histopathologic biopsy revealed only mild spongy edema, but no other abnormalities. In combination with the two 
histopathological results, we did not find viral inclusion bodies, subcorneal accumulation of neutrophils, and 
spongiosiform pustules of Kogoj, so we did not consider Herpesvirus infections, Subcorneal pustular dermatosis, 
and pustular psoriasis for diagnosis. Direct immunofluorescence was negative for Immuno-globulin A (IgA), IgM, 
IgG, and Complement 3, so Dermatitis herpetiformis and Pemphigus vulgaris were excluded. Type IV collagen 
immunohistochemistry suggested intra-epidermal blisters (Figure 2E and F). We did a dermoscopy of most of the 
patient’s lesions and rashes, as well as the crevices of the fingers, focusing on excluding Norwegian scabies; we did 
not find tunnels, and we did not see scabies and eggs under the microscope.

We performed whole exon sequencing (WES) on DNA from the patient’s blood, pathogenic gene mutations were 
not found. Also, we did not find mutations in the genes ATP2A2 and ATP2C1,9,10 completely ruling out Hailey- 
Hailey disease and Darier’s disease. Therefore, after excluding Pustular psoriasis, Subcorneal pustular dermatosis, 
Herpesvirus infections, Dermatitis herpetiformis, Pemphigus vulgaris, Norwegian scabies, Darier’s disease, and 
Hailey-Hailey disease, we finally diagnosed GD based on the histopathology and the clinical symptom of the patient.

For treatment, we initially used topical magnesium sulfate solution (7.5g magnesium sulfate and 500mL normal 
saline, once a day in the morning) and povidone-iodine solution (10mL 5% povidone-iodine solution and 100mL normal 
saline, once a day in the afternoon) for 6 days till the exudate disappeared. Local use of steroid ointment mixed with 
antibiotic ointment on dry skin lesions, oral antihistamines, and systemic intravenous antibiotics. Skin lesions change 
rapidly, and when we thought the skin lesions disappeared, a new wave of new skin lesions started on the feet. We did 
a second skin biopsy. At this time, the previous treatment had no effect. We chose to use minocycline combined with 
methotrexate based on the patient’s skin lesions and our experience. Oral minocycline hydrochloride (50 mg, twice a day) 
and methotrexate tablets (7.5 mg, once a week) were used. On the tenth day after use minocycline and methotrexate, the 
patient’s skin lesions subsided, improved, and was discharged (Figure 1D and G). There was no recurrence after 19 
months of follow-up. Continued follow-up is significant.

Discussion
GD is easily misdiagnosed, and it is rarely reported in China. To our knowledge, this is the first reported case of GD in an 
adolescent successfully treated with minocycline and methotrexate.
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The clinicopathological abnormalities of the 14-year-old boy include generalized red papules, papulo vesicles and blisters 
ranging from millet rice to soybean size. Skin lesions change rapidly, and scabs can be accompanied by exudation. Pathological 
skin biopsy revealed acantholysis, and the presence of blisters on the basal cells and under the stratum corneum can be 
simultaneously observed on a same pathological section. Type IV collagen immunohistochemistry suggested intra-epidermal 
blisters. In the first pathological biopsy, both Darier-like, Pemphigus Vulgaris-like, and Hailey Hailey-like patterns were observed. 
Although histologically similar, Hailey-Hailey disease and Darier’s disease were excluded in this case due to the absence of 
a history of Darier and Hailey-Hailey disease, absence of keratinoid verruca in the seborrheic area, hair follicle involvement, or 

Figure 1 Clinical features of the patient. (A) At the admission time, the inguinal and scrotal scabs were accompanied by severe exudation. (B) After 6 days of treatment, the 
skin lesions basically subsided. (C-F) Red papules began to appear on both feet, and blisters gradually spread all over the body, except the head, face, and soles of the feet. 
(G, H) The patient was discharged with improved skin lesions, remaining milium and post-inflammatory hyperpigmentation.
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abnormalities of nails and mucous membranes, and the absence of related gene ATP2A2 and ATP2C1 mutations in WES. These 
findings together supported a diagnosis of GD.

The aetiology and pathogenesis of GD are still unclear, which may be related to some physical and chemical 
factors,11–13 such as light and radiation damage, overheating, sweating, dry skin, ultraviolet radiation and Malassezia, 
and other infections. Recently, GD has also been reported in patients with COVID-19.14 The age of the patient we have 
reported is significantly lower than the average age of GD onset.2 Our patient lived in a high-altitude area for a long time 
and often took outdoor exercise. Ultraviolet exposure cannot be ruled out as the cause of the disease.

At the time of admission, the patient showed pustules, scabs and pus-like exudates in the groin and scrotum, and 
Staphylococcus aureus was detected in the skin lesions of the groin. This may be related to the relatively humid 
environment in the groin and perineum, which increases the colonization of microorganisms, and the massive prolifera-
tion of Staphylococcus aureus in the environment of local immune imbalance of the skin.15 It is well known that 
Staphylococcus aureus is the main pathogen causing skin and soft tissue infection.16 Staphylococcus aureus widely exists 
on the skin surface and upper respiratory tract, which can cause skin and soft tissue inflammation, osteoarthritis, 
pneumonia and other related infections.17 After one week of antibiotic treatment, the infection of this patient was 

Figure 2 Histopathological characteristics of the lesions. (A, C, D) Skin biopsy of right thigh showed intra-epidermal blisters which could be seen on the basal cells and 
under the stratum corneum; acantholytic cells, hyperplasia of stratum spinosum, basal vacuolization. A few scattered eosinophils can be seen in the shallow depth of the 
dermis (haematoxylin and eosin stain, original magnification x200). (B) Figure 2A enlarged to x400, the acantholytic cells could be observed in the blister. (E) Type IV 
collagen immunohistochemistry suggested intra-epidermal blisters (original magnification x40). (F) Original magnification x100.
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significantly controlled, but then the patient’s condition deteriorated further. It is not clear whether infection is 
a predisposing factor or a direct cause. Skin lesions change rapidly, and then antibiotic treatment is ineffective. 
Combining the patient’s skin lesions and examination results, we used oral minocycline combined with methotrexate, 
and the skin lesions were controlled.

To our knowledge, there is no standardized treatment for GD. First-line therapy includes topical steroids and oral 
antihistamines.18 In more severe cases, systemic corticosteroids, retinoids, and phototherapy might be used.18 In the latest 
report, monoclonal antibody dupilumab was used to treat GD.19 It suggested the role of type2 helper T lymphocyte (TH2) 
cytokine signaling in GD as a possible manifestation of an aging immune system. In our case, after the initial failure of 
normal treatment, we chose to use minocycline combined with methotrexate. They may appear to provide an effective 
treatment option. Methotrexate is the most frequently used immunosuppressant in the treatment of autoimmune skin 
diseases, such as psoriasis.20 According to our clinical experience, we also often use methotrexate to treat complex and 
severe rashes. Minocycline is a tetracycline antibiotic. There is evidence that in addition to antibacterial effects, 
minocycline also has certain cytoprotective effects.21 The use of minocycline combined with methotrexate to treat 
autoimmune diseases or skin diseases has not been reported much. A recent study has shown good efficacy in the 
treatment of rheumatoid arthritis. Methotrexate and minocycline-loaded nanoparticles were developed to relieve inflam-
mation and disease progression/joints stiffness and control the bacterial infections associated with rheumatoid arthritis.22 

The pathogenesis of inflammatory skin diseases is complex and diverse. Whether the pathogenesis of GD may be related 
to immunity still needs a lot of data support and more in-depth research.

Conclusion
Adolescent GD is rarely reported, and generalized GD is also rare. This case raised awareness of GD among 
dermatologists. It provides an important reminder for dermatologists to include GD in the differential diagnosis of 
various skin diseases, to reduce the rate of misdiagnosis.
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