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Objective: To outline the clinical manifestations observed in patients with scabies misdiagnosed as generalized eczema, analyse the
factors contributing to these misdiagnoses and explore potential reasons for the resurgence of scabies.

Patients and Methods: A retrospective analysis was performed to investigate the patients with scabies misdiagnosed as generalized
eczema.

Results: We included 23 patients, with twelve (52.17%) being male and eleven (47.83%) female. The illness duration ranged from 0.5
to 7 months. Among all patients, 12 (52.17%) were residents of nursing homes, 5 (21.74%) were staff members of these facilities, 4
(17.39%) were caregivers of long-term hospitalized relatives, 1 (4.35%) was a construction worker, and 1 (4.35%) had a history of
tourism. The rash predominantly affected the trunk and extremities, 12 patients (52.17%) are each involved the perineum and fingers
webbings. The presentations included erythema, papules, and nodules. The main complaint of all patients was nocturnal itch. Under
direct microscopy, 5 patients (21.74%) tested positive for scabies mites, and 3 (13.04%) showed histopathological features consistent
with scabies. All patients were initially misdiagnosed with generalized eczema.

Conclusion: Over half of all patients diagnosed with scabies either resided or worked in long-term care facilities. The lack of
awareness of scabies among medical staff in long-term care facilities readily led to frequent misdiagnosis. Comprehensive measures
should be implemented urgently to strengthen disease management.
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Introduction
Scabies is a contagious dermatosis caused by infestation with the parasite Sarcoptes scabiei var. hominis, which was first
reported by Bonomo in 1687." It represents a global health concern that affects individuals of all ages, races, and social
strata. Transmission occurs through direct skin-to-skin contact or contact with the fomites of infected patients. The
morbidity rates vary significantly, ranging from 4% to 100% in low-income countries.® The rash of scabies is
symmetrically distributed, typically affecting the interdigital spaces, wrists, axillae, behind the ears, waist, ankles, feet,
and buttocks. In men, the penis and scrotum are commonly affected, while in women, the areolae, nipples, and perineum
are frequently involved.* The clinical manifestations include disseminated inflammatory papules, accompanied by scratch
marks, vesicles, and nodules. The characteristic feature of scabies is the burrow,” which appears as tortuous, linear, grey-
white tracks, typically 1-10 mm in length, but is rarely observed. Pruritus, a common symptom, intensifies at night or
after a hot bath. Scabies tends to thrive in overcrowded areas with limited water resources, with higher incidence rates in
closed environments, such as hospitals, prisons, and nursing homes. As an important public health concern, scabies was
added to the World Health Organization’s list of neglected tropical diseases in 2017.°

Around the 1980s, China experienced a very high incidence of scabies. However, over the past two decades, the
prevalence has greatly decreased, especially in economically developed urban areas, owing to societal progress,
improved hygiene practice, and enhanced living standards. Despite this, a resurgence of scabies has been observed in
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the last two years, coinciding with the rapid development of long-term care facilities and inadequate sanitary manage-
ment measures. Most subjects in the present study were elderly residing in nursing homes. Due to a lack of awareness of
scabies among primary general practitioners, almost 100% of patients were misdiagnosed with dermatitis or eczema.
Consequently, oral antihistamines and topical corticosteroid ointments were administered without improvement. This
study collected data on 23 patients misdiagnosed with generalized eczema, with the aim of summarising their clinical

manifestations, analysing the reasons for misdiagnosis and proposing potential solutions.

Methodology

In this single-center retrospective study, we collected data from 23 patients with scabies misdiagnosed with generalized
eczema at the Dermatology Outpatient Clinic of Beijing Friendship Hospital from 2021 to 2023. Among these patients, 5
(21.74%) received a scabies diagnosis through microscopic examination, and 3 (13.04%) were supported by histopatho-
logical examination. All patients achieved a cure following treatment with 10% sulphur ointment. We recorded
demographic characteristics, disease duration, contact history, lesion distribution, lesion morphology, and previous
treatments for all included cases.

Statistical Analysis
Quantitative data are expressed as the mean =+ standard deviation and qualitative data as the number and percentage of
patients, n (%).

Results

General Information

The age of the 23 patients included in the study ranged from 40 to 90 years, with a median age of 65.96 years. The age
distribution was as follows: 3 patients (13.04%) were aged 40-50 years, 5 patients (21.74%) were aged 51-60 years, 6
patients (26.09%) were aged 61-70 years, 6 patients (26.09%) were aged 71-80 years, and 3 patients (13.04%) were aged
81-90 years. The gender distribution was nearly equal, with 12 (52.17%) men and 11 (47.83%) women. The disease
duration ranged from 0.5 to 7 months, with an average duration of 3.2 months (Table 1).

Table | Sociodemographic Characteristics of
the Study Population

N =23
MeanxSD or n (%)
Age (years) 40-90
40-50 years 3 (13.04%)
51-60 years 5 (21.74%)
61-70 years 6 (26.09%)
71-80 years 6 (26.09%)
81-90 years 3 (13.04%)
Sex
Female 11 (47.83%)
Male 12 (52.17%)
Duration, months 3.48+1.88
Past treatment
Topical steroids 18 (78.26%)
Systemic steroids 2 (8.69%)
Antihistamine 22 (95.65%)

Note: n (%) number and percentage of patients.
Abbreviation: SD, standard deviation.
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Lesion Distribute

In all 23 patients, the lesions were widespread, with 100% of cases involving the trunk, primarily the abdomen.
Additionally, 22 patients (95.65%) exhibited lesions on the extremities, predominantly on the upper limbs. Twelve
patients (52.17%) had lesions on their hands/fingers, and 12 (52.17%) on their genital areas (Table 2).

Pruritus Characteristics
All patients complained of pruritus, with 17 patients (73.91%) reporting more intense itching at night. One patient
(4.35%) experienced worsening itching during the day, while 5 (21.74%) reported no considerable difference in itching
between day and night (Table 2).

Lesion Morphology

The cases were primarily characterized by erythema, papules, nodules, and crusts. Papules were observed in all patients,
erythema in 12 (52.17%), nodules in 9 (39.13%), and crusts in 20 (86.96%). None of the patients showed burrows or
secondary pyogenic infections in their lesion morphology (Table 2).

Contact History

Of the 23 patients, 12 (52.17%) were long-term residents of nursing homes, 5 (21.74%) were nursing home staff, 4
(17.39%) were caregivers for long-term hospitalized relatives, 1 (4.35%) was a construction worker and 1 (4.35%) had
a travel history.

Misdiagnosis

All patients were initially misdiagnosed with generalized eczema. Before the correct diagnosis, 22 patients (95.65%) had
taken oral antihistamines, 1 (4.34%) had received unidentified traditional Chinese medicine orally, 18 (78.26%) had used
topical corticosteroids, 2 (8.69%) had received intramuscular injections of compound betamethasone and 7 (30.43%) had
externally used traditional Chinese medicine ointments.

Table 2 Scabies Clinical Characteristics

N =23
n (%)
Location of scabies
Trunk 23 (100%)
Extremities 22 (95.65%)
Hands/fingers 12 (52.17%)
Genital areas 12 (52.17%)
Positive pathological examination, | 3 (13.04%)
Positive direct microscopy, 5 (21.74%)
Pruritus, yes 23 (100%)
Night 17 (73.91%)
Day | (4.35%)
Night+day 5 (21.74%)
Lesion Morphology
Papules 23 (100.00%)
Crust 20 (86.96%)
Erythema 12 (52.17%)
Nodules 9 (39.13%)

Note: n (%) number and percentage of patients.
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Management of Scabies

After scabies was suspected, all 23 patients underwent treatment with 10% sulphur ointment topically applied twice daily
for three consecutive days, covering the entire body except the face, with special attention to the webbings of the fingers,
wrists, elbows, armpits, groin, and genital areas. On the fourth day, the patients changed their clothes, bed linens and took
a bath. This constituted one treatment course. All patients were cured after three consecutive regular treatments and
showed no recurrence upon re-examination at two weeks after drug withdrawal (Figures 1-2).

Discussion

Scabies is a global infectious skin disease that is often neglected.” The WHO estimates that approximately 300 million
people are affected by scabies annually, with approximately 130 million suffering from the condition at any given time."
Although scabies is not fatal and is treatable, it can have deleterious effects, particularly on the elderly residing in nursing
homes who often have underlying conditions such as hypertension, diabetes, and weakened immune systems. Among the
cases we studied, a 58-year-old patient with Down syndrome (Figure 3) and other comorbidities including hypertension,

Figure | Scrotal scabies of a 66-year-old nursing home resident. (A) Multiple nodules in size 0.3-0.5mm on the scrotuma before treatment; (B) One week after the
initiation of treatment with 10% sulphur ointment; (C) Two weeks after the initiation of treatment. (D) Three weeks after the initiation of treatment.

Figure 2 Scabies of a 7|-year-old nursing home resident. (A) Showing multiple papules and plaque with crust and scale before treatment; (B) One week after the initiation
of treatment with 10% sulphur ointment; (C) Two weeks after the initiation of treatment.
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Figure 3 Scabies of a 58-year-old patient with Down syndrome. (A) Erythematous papules with scale at interdigital areas of the fingers. (B and C) One week and two weeks
after the initiation of treatment at interdigital areas of the fingers. (D) Erythematous papules with scale located at genitals and extended to the abdomen and bilateral thigh.
(E and F) One and two weeks after the initiation of treatment with 10% sulphur ointment at genitals, abdomen and bilateral thigh.

diabetes, Parkinson’s disease, Alzheimer’s disease, polymorphic undifferentiated sarcoma, chronic glomerulonephritis,
and depression. Grodner et al suggested that Down syndrome is a high-risk factor for the development of crusted
scabies.” Itching is a hallmark symptom of scabies, seriously affecting sleep and mental well-being.'® Scabies can also
lead to secondary bacterial infections such as Staphylococcus aureus and post-streptococcal glomerulonephritis.'’ It
impacts the quality of life, as demonstrated in a study by A Jin-gang et al, indicating that scabies has a moderate impact
on the patients’ quality of life.'* Scabies often occurs in confined places such as nursing homes, hospitals, nurseries, and
prisons." So patients with scabies can also affect the people around them and the reputation of nursing homes, leading to
panic among other residents.'*

With the ongoing development of societies, the ageing of the global population has become a prevalent trend. United
Nations statistics reveal a considerable increase in the global population aged >65 years, from 160 million in 1950 to
720 million in 2020. China, being the most populous country is experiencing a rapid increase in the number of its elderly
population. A cross-sectional analysis of the 2015 Global Burden of Disease Study identified China as the second-highest
country for scabies incidence, following Indonesia, East Timor, Vanuatu, and Fiji.'> Beijing, as the capital of China, is
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also facing challenges owing to its aging population. As of 2022, among Beijing’s permanent residents, 4.651 million
individuals are aged >60 years, constituting 21.3% of the total population. In response to this demographic shift, elderly
care facilities have proliferated under policy guidance and societal demand. Before 1990, Beijing had only 68 govern-
ment-run elderly care facilities. Since 2006, the number of such institutions has consistently grown, reaching 795
institutions with 116,629 beds by 2023, expanding at an annual rate of approximately 10%. This rapid development
introduces challenges, including insufficient sanitary management and a lack of scabies knowledge among staff, resulting
in outbreaks of infectious skin diseases. The residents of these institutions are often elderly individuals with various
underlying diseases and cognitive impairments like Alzheimer’s and dementia, making scabies more prevalent and
readily transmitted. In our study, 12 out of 23 cases were nursing home residents, and 5 were staff, with 73.9% related to
elder care institutions, emphasizing the urgent need for improved sanitary management. It is imperative to enhance the
hygiene management mechanism in nursing homes. Staff members should wear long gowns and gloves when interacting
with different residents to prevent potential transmission between staff and residents, as previously mentioned.'®
Moreover, there is a need to promote education and awareness of scabies among nursing home management personnel
and staff through activities, such as knowledge dissemination and training. General practitioners and dermatologists
should possess a comprehensive understanding of the clinical characteristics of scabies. Recognizing atypical presenta-
tions in elderly patients is crucial. During patient visits, healthcare professionals should diligently inquire about the
patient’s history of scabies exposure, conduct thorough examinations, and strive to improve the accurate diagnosis rate of
scabies among elderly patients.

Elderly patients with scabies are frequently misdiagnosed as having eczema or other common dermatosis. In a study
by Skayem et al, half of 95 severe scabies cases were initially misdiagnosed, with the most common misdiagnosis being
eczema.'” In our study, almost all patients received one or multiple misdiagnosis of eczema, with 22 patients receiving
antihistamines and 18 using topical glucocorticoids as treatments. The use of glucocorticoids in scabies can exacerbate or
mask the manifestations, increasing the risk of infection or severe scabies. In pig models, systemic corticosteroids (oral
dexamethasone at a dose of 0.2 mg/kg/day) increased the intensity and duration of scabies infestation.'® Pigs treated with
corticosteroids developed severe, especially crusted scabies.'” Misdiagnosis often arises due to the profuse distribution of
scabies lesions, resembling generalized eczema. In our study, nearly all patients had symmetrically distributed lesions on
the extremities and back, in addition to the abdominal area. Although the presentations in interdigital spaces or genital
areas are diagnostically significant, in our study, only approximately 50% of patients had lesions in these areas. When
ambulatory clinics do not perform close scrutiny, an eczema diagnosis is often established.

Inadequate differentiation of pruritic dermatological diseases by physicians is another factor contributing to the
misdiagnosis of scabies. Various skin conditions, including eczema, atopic dermatitis, nodular prurigo, xerosis, and
pruritus, present with itching and can be challenging to distinguish clinically.”’ Understanding the following character-
istics of scabies can aid in its differentiation from other skin disorders with pruritus. Firstly, scabies is contagious, with
most patients having a history of contact with the person who has the similar symptoms like roommates or family
members, necessitating a thorough medical history review. Secondly, in patients with scabies, papules, vesicles, and
burrows are distributed on the softer parts of the skin such as scrotum and interdigital areas of the fingers. Thirdly,
scabies itching typically intensifies at night due to increased mite activity. In our study, all patients reported itching, with
5 patients showing no significant difference between day and night, 1 experiencing more severe itching during the day,
and 17 reporting increased itching at night—aligning with typical clinical observations.

Over the past two to three decades, as the living conditions have improved, the number of scabies cases has greatly
reduced. As a result, young medical professionals often lack awareness of scabies, relying heavily on textbook knowl-
edge and lacking practical clinical experience, which diminishes their vigilance. Recognizing this, especially among first-
contact physicians, could substantially decrease the misdiagnosis rate and enhance clinical diagnostic accuracy.

The diagnosis of scabies mainly relies on skin dermatoscopy and reflectance confocal microscopy, during which
a brownish triangular contour (kite sign, corresponding to the head and breastplate of the mite), in connection with the
aircontaining intracorneal burrow system (“wake sign”).” Alternatively, scraping scales from the lesion with a blunt
scalpel and mixing them with mineral oil for microscopic examination can reveal scabies mites, eggs, fecal pellets, and
other metabolites. Skin biopsy may also be employed to identify scabies mites. Additionally, the utilization of the newly
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Figure 4 Scabies on the Hip of a 90-year-old patient. (A) Showing multiple nodules and hyperpigmentation on the Hip. (B) Histopathological examination of nodule on the
Hip: a large number of inflammatory cells infiltrated in the superficial and middle dermis (HE, 200%). (C) showing a large number of eosinophils and lymphocytes in the
dermis (HE, 400%).

developed quantitative polymerase chain reaction (qPCR) detection, combined with the employment of alternative non-
invasive swab sampling techniques could augment the diagnostic rate of scabies.”’ However, these techniques exhibit
lower sensitivity in cases of common scabies with sparse mite infestation. Among the 23 patients mentioned, only 5
underwent scabies microscopy, yielding positive results for scabies mites. Skin biopsy was performed in 3 patients,
revealing dermal infiltration of eosinophils, supporting the diagnosis of scabies when mites are not visible (Figure 4).
Therefore, empirical treatment becomes particularly crucial, especially when encountering patients presenting with
eczematous lesions, accompanied by rashes in the interdigital spaces or genital areas, residing in nursing homes or
having a history of hospitalization. Vigilance should be heightened, and empirical acaricidal therapy should be promptly
administered if conventional treatments are ineffective to avoid delays in managing the condition.

The primary approach to scabies treatment involves the use of insecticides to eliminate the mites and relieve itching.
In countries, such as the United States, the United Kingdom, and France, permethrin is the preferred treatment for
scabies. Lindane ointment, owing to its neurotoxic side effects, is currently less commonly used.?? Oral ivermectin, an
antibiotic with potent acaricidal effects, can be used for the treatment of crusted scabies and prophylactic treatment of
scabies.” Ivermectin is only acaricidal and not ovicidal; thus, repeated treatment after 7 to 14 days is necessary, so that
all larvae that were still unhatched at the time of the initial treatment can be killed before at taining reproductive
maturity.” Over the past few years, reports from around the world about the use of ivermectin for scabies in humans have
suggested that this drug could be used as an alternative oral therapy, especially in Western countries. In China, because of
lack of ivermectin, the most commonly used treatments are 10% sulphur ointment or crotamiton cream. Sulphur ointment
is cost-effective and readily available.'? In our studied cases, all 23 patients were treated with 10% sulphur ointment
topically, achieving a cure after three courses. No serious adverse reactions occurred, with only 1 patient experiencing
localized irritant dermatitis.

The limitations of this study include the collection of cases from a single center only, with a small number of cases. In
the future, it is necessary to validate the conclusions through a population-based studies with a larger sample size to
explain the reason related to the rise and fall and rise again of scabies in China.

Conclusion

The rapid expansion of long-term care facilities underscores the urgency of implementing robust health management
systems and augmenting staff awareness of hygiene to curtail the transmission of various infectious diseases, including
scabies. To address scabies resurgence, training programs in scabies knowledge for primary general practitioners and
specialists should be intensified. Equipping them with a comprehensive understanding of the clinical characteristics of
scabies is crucial for reducing the misdiagnosis rates, enhancing diagnostic accuracy and enabling timely disease control.
When there is diagnostic uncertainty, it may be worth a trial of scabies treatment in patients with unexplained pruritus.
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