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Abstract: Mycobacterium abscessus (M. abscessus) is a fast-growing, non-tuberculous mycobacterium (NTM) that can cause human
infections varying from superficial infection to pulmonary or even systemic infections. The latter is more commonly appeared in
immunocompromised patients. The skin infection caused by M. abscessus often appears after trauma or surgical procedure. It is often
manifested by subcutaneous nodules, papules, erythema, tender erythematous or violaceous plaques, cellulitis, abscesses, ulcerations,
and draining sinuses. Herein, we present a non-typical cutaneous manifestation of M. abscessus infection in a 46-year-old woman who
presented with alopecia on the scalp with no itching or pain. The pathogen was isolated and identified as M. abscessus by morphology
and DNA sequencing. To our best knowledge, there was no report that this organism could cause skin lesions mimicking patchy
alopecia. After 3 months of antibacterial treatment, the cutaneous lesion disappeared, and new growth of hair occurred in this patient.
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Introduction
Mpycobacterium abscessus (M. abscessus) is a member of the common rapidly growing nontuberculous mycobacteria
(NTM). It naturally inhabits various environments and mainly causes pulmonary infection and systemic and/or dis-
seminated infection. Today, skin infections and soft tissue infections caused by NTM, such as M. abscessus, are
increasingly recognized worldwide.! Their clinical manifestations vary with host immune status and affected anatomic
sites, ranging from a single lesion to multiple lesions. The skin lesions are even a part of disseminated infection,
especially in those immunosuppressed individuals. The skin infections caused by M. abscessus often occur after traumas
and surgical or cosmetic procedures. The lesions manifest as subcutaneous nodules, papules, erythemas, tender erythe-
matous or violaceous plaques, cellulitis, abscesses, ulcerations, and draining sinuses. Diagnosis may sometimes be
difficult since there is no symbolic symptom in M. abscessus infection. Since M. abscessus is one of the most antibiotic-
resistant pathogens, the misdiagnosis then may pose significant challenges to treating infection caused by this organism.
Here, we report an adult female with a scalp infection caused by M. abscessus. The patient was primarily misdiagnosed as
alopecia due to patchy alopecia manifestation. The patient received a surgical excision in a local hospital in order to rule out
a possible skin tumor. This case taught us that skin infections by M. abscessus, even other NTM, can lead to hair loss without
itching or pain that mimics alopecia areata. The early diagnosis could be a life-saving measure for the high-risk hosts.

Case
A 46-year-old woman consulted a dermatologist with a one-month history of hair loss in the forehead area. One month
ago, the patient noticed a hair loss area on the scalp without itching and pain. She did not receive any treatment, but the
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area of hair loss gradually enlarged. The patient denied any history of trauma or medical procedure but had temperately
lived in Zhuhai (the southern city of China) for a couple of weeks before the onset of the lesion.

The physical examination found that the surface of the alopecia lesion on the forehead area was smooth without
erythema, ulcer, scale, or broken hair. However, when palpating, a subcutaneous swelling (1.5%2 cm) below the alopecia
lesion was noticed that had no obvious boundary or fluctuation (Figure 1A). There was no regional lymphadenopathy.
The whole blood test and other routine laboratory tests were all within normal ranges.

The hairs taken closely around the lesion were stained with a calcofluor white. Hyphae and spores of fungi were not
observed under fluorescent microscopy. To rule out the possibility of a skin tumor, the lump was biopsied. During the
surgery, red gelatinous discharge in the subcutaneous lump was removed by curettage (Figure 1B). The red gelatinous
material was also submitted for pathogen culture, and the biopsied skin was used for histological detection.

The red gelatinous material was cultured on Sabouraud-glucose Agar (SDA) with Chloramphenicol, Columbia Blood
Agar Plate (CBA), and Middle Brook 7H11 Agar (M7H11) at 30°C (SDA, CBA, and M7H11, Hope Bio-Technology
Co., Ltd., Qingdao, Shandong, China). There was no growth on both SDA and CBA after 1 week. However, round milky
white yeast-like colonies of varying sizes were found on M7H11 Agar (Figure 2).

The isolate was identified by sequencing the ITS1/ ITS4 region of the rRNA gene. The DNA sequencing of the isolate
was aligned with reference sequences in GenBank (https://blast.ncbi.nlm.nih.gov/Blast.cgi), and our target sequence
obtained 100% coverage and 100% homology with M. abscessus (No. MN922566.1). Based on the morphological
characteristics and molecular sequence, the isolate was identified as M. abscessus. The sequencing of our isolate can be

Figure | Images of the skin lesions on the scalp of the patient before (A), during (B), and after treatment (C) respectively. (A) A coin-shaped subcutaneous nodule was
viewed on the forehead area, with a smooth surface and missing hairs on the scalp. (B) The red gelatinous material was removed by curettage during surgery. (C)
Inconspicuous scars were left in the original skin lesions.

Figure 2 The pictures show the results of Middle Brook 7H1 | Agar culture. (A) Results of the direct culture of red gel-like substance during operation. Visible cheese-like
opaque colonies with round, neat edges, smooth and different sizes. (B) The growth morphology of the isolated strain inoculated on Middle Brook 7HI | Agar for seven
days.
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accessed in GenBank with registration number No. OP781845. The strain (No. B21) was stored in the Laboratory of
medical mycology, Jining No. 1 People’s Hospital. We constructed a phylogenetic tree (Figure 3) based on ITS and B-
tubulin sequences using the maximum-likelihood method in MEGA 7.0. The type strain of Nocardia seriolae ATCC
43993 was used as an outgroup.

The histological examination of the skin tissue revealed notable granulomas feature which manifested as a mixed inflam-
matory cells infiltration in both the dermis and subcutaneous fat. These infiltrates consist mainly of abundant lymphocytes and
plasma cells, along with a smaller number of epithelioid histiocytes and scarce neutrophils (Figure 4A-D). There were no
obvious abnormalities in the epidermis.

The patient was diagnosed with cutaneous M. abscessus infection based on histology and pathogen identification. The
patient was empirically given oral clarithromycin prior to the drug sensitivity testing. The drug sensitivity testing showed
that our isolate was sensitive to clarithromycin and amikacin but resistant to doxycycline and sulfamethoxazole, which

was similar to the reports in other literatures.’
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Figure 3 The phylogenetic tree of Mycobacterium abscessus (B21), isolated from the infected site in an adult female in China, was constructed by MEGA 7.0 software. We
selected Nocardia seriolae ATCC 43993 as the outgroup.
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Figure 4 The specimen from the scalp lesion was stained with hematoxylin—eosin (HE) and was observed under the light microscope. (A) There was no change of
epidermal, and mixed inflammatory cells infiltration in deep dermis and subcutaneous fat (original magnification 40x). (B) Perifollicular inflammatory cells infiltrate (original
magnification 100%). (C and D) The infiltrating cells are mainly lymphocyte and plasma cells (original magnification 200x) (C) and (original magnification 400%) (D).

Since the patient responded well to the primary treatment, clarithromycin (oral 500 mg twice a day) was continued for
3 months. Concurrently, Benzalkonium chloride solution was applied topically to the affected area. By the end of the
treatment, the lump was not palpable, and new hair grew except for the presence of an inconspicuous scar in the surgical
area (Figure 1C). The lesion did not recur within a 6-month follow-up.

Discussion
M. abscessus can be easily found in soil, decaying vegetation, and water in our living environments.>* Therefore,
infection may occur after contact with sewage water containing M. abscessus. It is usually a nonpathogenic organism for
immunocompetent hosts, but M. abscessus can cause some life-threatening conditions in those immunocompromised
patien‘cs,sf7 which include a broad spectrum of infections in lung, skin and soft tissue, central nervous systems, or even
death. Skin or soft tissue infections often occur after trauma or surgery and injection activities with nonsterile or
contaminated needles, scalpels, or other devices. The localized cutaneous infections can be easily disseminated,
particularly in an immuno-compromised host.®

Skin and soft tissue infections by M. abscessus are the most frequently involved organs after the lung. The clinical
manifestations of skin and soft tissue infection caused by this pathogenic bacteria are presented mainly by subcutaneous
fluctuating or hard nodules, papules, erythema, plaques, cellulitis, abscesses, ulcerations, and draining sinuses.”'® The routes
of M. abscessus infections can be through two mechanisms: (1) direct contact with pathogenic bacteria in contaminated water and
environment or materials for sealing the wounds, such as surgery adhesives; (2) secondary to disseminated diseases.'' ' The
trauma or medical events can be accidental skin damage or any surgery from cosmetic procedure to transplantation.”'*' Indeed,
skin infections related to cosmetic procedures are increasingly reported, which include liposuction, breast augmentation, drug
injection, tattoo, acupuncture, and other cosmetic-related operations.'*'®"'® The water supply system has been assumed to be the
source of some skin infections and outbreaks.'**" The outbreaks reported in Canada, Italy, and the United States have been
associated with the hands and feet of children who had a history of contact the swimming or wading pools.' ** Our patient had no
clear history of trauma and had not received any medical incidents. But she had a traveling experience before the onset of the
infection. We suspect that she may have been exposed to this pathogen during swimming in the sea of the southern part of China.
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Cases of M. abscessus infection with scalp abscess are rare. We found only 2 cases in the PubMed database when searching the
keywords “Mycobacterium abscessus” and “hair” up to March 2023. Their main characteristics are summarized in Table 1.24%°
The two reported cases both have explicit medical behaviors, which provided good diagnostic clues for clinicians. However, our
patients do not have any memorable medical behaviors or trauma, which has posed specific difficulties in diagnosing the disease.
This also leads us to reflect on whether there are diagnostic errors in the rare reports of scalping infections caused by branched
bacteria. In addition, the initial manifestation of infection in our case is hair loss, which has not been mentioned in previous cases.
Our case has enriched the manifestations of this pathogenic bacterial scalp infection and provided guidance for clinical diagnosis
and treatment. We believe the lack of knowledge of this acid-fast bacillus infection may be the reason for few reports on the scalp
abscesses of M. abscessus.

The misdiagnosis rate of this disease by clinicians is exceptionally high if based on clinical manifestations only. The reported
clinical manifestations of NTM infection include superficial abscesses and nodules, which are firm or soft, non-tender or mildly

tender. '’

These skin lesions may become softer and even rupture with the progress of the infection. In our case, M. abscessus
infection initially appeared as alopecia areata, and a soft subcutaneous swollen (cyst) was developed at the later stage of infection.
Therefore, our case teaches us a lesson that NTM could be microbial pathogens in every scalp abscess infection.

The mechanisms of hair loss caused by M. abscessus infection are unclear. The histopathological findings of M. abscessus,
similar to other NTMs, are nonspecific. Rodriguez et al summarized histopathological changes of M. abscessus infection into
three categories:*° 1) in a typical model, the abscess is surrounded by macrophages and epithelioid cells, accompanied by mixed
granuloma and nodular or diffuse inflammatory infiltration; 2) in immunosuppressed patients, abscess mainly formed by

neutrophils and accompanied by a small amount of granuloma reaction; and 3) in a granulomatous inflammation, as shown in

Table | The Reported Cases of Scalp Mycobacterium abscessus Infection

Report Patients (No.) 1 2 Our Case
Age (years) 28 29 46
Gender Male Male Female
Infected Site Left frontal and parietal Frontal and parietal areas Forehead top area
scalp
Route of Infection Hair grafting Scalp injection medicine -
Delay of onset after 2 Months 4-5 Weeks -
exposed behavior
Clinical Scalp Nodules Superficial abscesses and Swelling erythema
Manifestation ruptured
Hair No broken - Hair loss resembling alopecia
areata

Number of Skin Lesions 5 > 20 |
Culture Result M. abscessus M. abscessus M. abscessus
Intraoperative Observation Gelatinous material Thick gelatinous pale material Red gelatinous material
Treatment Terbinafine, Amikacin, Clarithromycin,

Clarithromycin, Moxifloxacin, Benzalchloroamine

Doxycycline Azithromycin

Surgical debridement Yes Yes Yes
Treatment Time (months) 3 6 3
Outcome Resolution Resolution Resolution

Note: Data from these studies.?**
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our case, the infiltrate is composed of lymphocytes, plasma cells and epithelioid cells, and neutrophils are rare. In addition, the
lipid vacuoles in pathological tissue have been noted.’**’ Rodriguez et al believed that some fat vacuoles could be moved upwards
by the underneath inflammatory infiltrate.*® The mechanism of hair loss of the lipedematous scalp (LS) is not clear at present.
However, the thickening and upward movement of fat and the change of microenvironment around hair follicles have been
proposed to LS.??° We speculate that microenvironment changes or inflammation may lead to atrophy or destruction of hair
follicles, which may also contribute to alopecia. In addition, the pressure on the hair follicles from the subcutaneous fat layer may
interfere with the nutrition supply to the hair matrix, which then causes hair loss. From the clinical manifestations, more gray hairs
shown in newly growing hairs than those surrounding hairs may suggest somehow damage in hair follicles.

As a common NTM in the environment, M. abscessus is increasingly isolated in abscess lesions following a trauma
incidence. For skin infection, the exposed limbs are the primary location of infection. Scalp infection is rare that brings
big challenges to doctors and patients. Hair loss on the scalp is a consequence of microbial growth, the immune
environment, and histopathological features around hair follicles.
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