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Abstract

BACKGROUND

Staphylococcus aureus bacteraemia (SAB) is among the leading causes of bacteraemia and
infectious endocarditis. The frequency of infectious endocarditis (IE) among SAB
patients ranges from 5% to 10%-12%. In adults, the characteristics of epidermolytic
hyperkeratosis (EHK) include hyperkeratosis, erosions, and blisters. Patients with
inflammatory skin diseases and some diseases involving the epidermis tend to exhibit a

disturbed skin barrier and tend to have poor cell-mediated immunity.

CASE SUMMARY
We describe a case of SAB and infective endocarditis in a 43-year-old male who
presented with fever of unknown origin and skin diseases. After genetic tests, the skin

disease was diagnosed as EHK.

CONCLUSION

A breached skin barrier secondary to EHK, coupled with inadequate sanitation, likely
provided the opportunity for bacterial seeding, leading to IE and deep-seated abscess or
organ abscess. EHK may be associated with skin infection and multiple risk factors for

extracutaneous infections. Patients with EHK should be treated early to minimize their
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consequences. If patients with EHK present with prolonged fever of unknown origin, IE

and organ abscesses should be ruled out, including metastatically spreads.

FTRODUCTION

Epidermolytic hyperkeratosis (EHK), originally termed bullous congenital
ichthyosiform erythroderma, is a rare autosomal dominant disorder caused by
mutations in keratins 1 and 10. It has characteristics of erythema, blistering, erosions
and skin denudation present at birth and develop marked hyperkeratosis in adults(2l.
EHK is easy to distinguish from other congenital ichthyoses through its pathological
featuresl2l. These manifestations are due to mutations in genes mostly involved in skin
barrier formation. When the skin barrier function is significantly impaired, it can lead to
hypernatremic dehydration, impaired thermoregulation, increased risk for eletrolyte
imbalances and infection. A breached skin barrier secondary to EHK is likely to provide
the opportunity for bacterial seeding and invasion, leading to Staphylococcus aureus
bacteraemia (SAB) and infectious endocarditis, as in our case. We discuss a case of SAB
and infective endocarditis in a 43-year-old man with EHK and no history of drug

addiction.

CASE PRESENTATION

Chief complaints
A 43-year-old male presented with a 10-d history of pyrexia, fatigue, diarrhoea, and

weight loss.

History of present illness
Upon presentation, he was pyrexial at 39°C, accompanied by fatigue, confusion, and

diarrhoea.

History of past illness
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He regarded his skin disease as psoriasis since childhood, with recurrently diffuse
palmoplantar hyperkeratosis, erythema and hypernatremia on the flexor surfaces of
both arms. He was not on regular medications and had never sought medical advice
about his hyperkeratosis. He had never smoked, did not drink alcohol, and had no
history of drug addiction. The patient had never received professional dermatological

treatment.

Personal and family history
The patient had no significant prior family history.

Physical examination

The patient was pyrexial at 39°C with a blood pressure of 132/78 mmHg on admission.
His hyperkeratosis affected his upper and lower limbs as diffuse palmoplantar
hyperkeratosis, erythema, and scales on the flexor surfaces of both arms (Figure 1). He
had a systolic murmur over the mitral area but did not exhibit the meningeal irritation

sign or cardiopulmonary or abdominal issues.

Laboratory examinations

White cell counts and C-reactive protein levels were elevated to 17.07 x 107 cells/L and
above 250 mg/L, respectively. His procalcitonin levels were 3.38 ng/mL. His tests for
human immunodeficiency virus (HIV) and syphilis antibodies were negative. His
electrocardiogram showed sinus tachycardia. Blood cultures isolated methicillin-
sensitive Staphylococcus aureus (MSSA) 2 and 4 d after admission to the hospital.
Transthoracic echocardiography indicated mitral valve disease with severe

insufficiency.

Imaging examinations
Cranial computed tomography revealed multiple low-density shadows in the brain

(Figure 2). The computed tomography (CT) results of the chest were normal
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Abdominal enhanced CT showed multiple low-density shadows in the spleen, which
were considered to be splenic abscesses with subcapsular effusion (Figure 2). Given the
persistent fever, bacteraemia, abscesses, and mitral valve insufficiency, we conducted
transoesophageal echocardiography (Figure 3), which revealed a wart in the mitral
valve with prolapse along with severe insufficiency. He was diagnosed with definitive
infective endocarditis, clinically suspected to be attributable to his skin lesions. He was
urgently referred to a dermatologist, who advised treatment with tretinoin, urea cream
for external use, skin biopsy (Figure 4), and genetic tests. Later, a pathological
examination was conducted on his skin, which showed epidermal hyperkeratosis,
acantholysis, and lymphocytes infiltrating the superficial dermis around the blood
vessels and adjuncts. Genetic tests revealed mutations in the keratin 1 (KRT1) gene

(Figure 4).

FINAL DIAGNOSIS

The final diagnosis of the presented case was EHK combined with infectious

endocarditis (IE).

TREATMENT

He was started on intravenous 0.5 g levofloxacin once a day (QD). Four days later,
levofloxacin was escalated to vancomycin 500 mg Q12 h due to a positive blood culture
for Gram-positive coccal bacteraemia and persistent fever. When infective endocarditis
and brain abscesses are diagnosed, the selection of antibiotics depends on drug
sensitivity experiments; based on the results, his treatment was changed to 2 g

ceftriaxone QD.

OUTCOME AND FOLLOW-UP

Cardiac surgery was planned for approximately 6-8 wk after completion of the course
of antibiotics. Because of the use of antibiotics, his white cell counts and C-reactive

protein levels remained within the normal range. Subsequent echocardiograms still
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showed a wart in the mitral valve with prolapse and severe insufficiency, but the valve
excrescences appeared to be getting smaller. CT of the chest was repeated, which
revealed a small pleural effusion. Cranial CT was also repeated, which indicated
shrinking lesions. Blood cultures were repeated and were negative, and he remained
apyrexial. Because of his medical insurance policy, the patient decided to return to his

local hospital for further treatment.

DISCUSSION

The clinical manifestations, histopathological findings, and mutations in the KRT1 gene
observed in this patient were consistent with the diagnostic criteria of EHKI34], a rare
genodermatosis with autosomal-dominant inheritancel®. EHK is associated with
erythema, blistering, erosions and skin denudation present at birth, and develop
marked hyperkeratosis in adult. The KRT1 mutation ¢.539A>G: p. E180G was found;
this has been reported previously!®l.

Patients with skin diseases often exhibit a disturbed skin barrier and tend to have
poor cell-mediated immunity, such as atopic dermatitis, irritant contact dermatitis,
ichthyosis, rosacea, and acnel”8l. Patients with EHK, especially with subtypes of
ichthyosis, are prone to repeated episodes of skin infections, including bacterial
infection and fungal infection, but the mechanism is still elusivel*‘l. Several factors have
been proposed, including disruption of skin barrier function, hyperkeratotic plaques
and defective cell-mediated immunity1-12]. Staphylococcus aureus is a leading cause of
human bacterial infection, and the most common site of Staphylococcus aureus infection
is the skin['3l. Skin and soft tissue infections with Staphylococcus remain a dominant
cause of bacteraemia and IE[415],

The definition of SAB is as presence of > 1 positive blood cultures for Staphylococcus
aureus(l®l. The most frequent site is the anterior nares, but the skin, axilla, oropharynx,
perineum, and vagina may also be colonized. These colonized sites may serve as
reservoirs for future infections. Colonization is relatively higher among patients with

insulin-dependent diabetes, skin damage, HIV infection, and in patients undergoing
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maintenance haemodialysis['?l. SAB can lead to seeding and invasion of virtually any
body site and associated complications!7l. The case fatality rates for SAB have only
slightly improved in recent decades!!®l. Patients with SAB can develop all kinds of
complications, such as IE, epidural abscess, vertebral osteomyelitis, brain abscess, and
discitis, which may be difficult to identify and can lead to high rates of disability and
mortality[171],

SAB is a leading cause of bacteraemia and infective endocarditis. Only a minority
of bacteraemic patients will show involvement of the heart valves. The frequency of
endocarditis among SAB patients ranges from 5% to 10%-12%R0. IE is a severe
complication in patients with nosocomial SAB. It has a low incidence but high
mortality. Therefore, prevention and early detection of IE are important. The incidence
is highest in those with a previous history of IE or who have prosthetic, repaired valves,
intravenous drug use or rheumatic heart disease??2l. Our patient had no history of

these risk factors except EHK.

CONCLUSION

A case of atopic dermatitis, IE and multiple cerebral infarctions has been reported?3,
but there are no previous reports of EHK and IE, such as irﬁ)ur case. Some factors have
been speculated to increase the risk of infection, such as including disruption of skin
barrier integrity, defective cell-mediated immunity, and delayed keratin scaling. In our
case, a breached skin barrier secondary to EHK, coupled with inadequate skin
sanitation, likely provided the opportunity for bacterial seeding by MSSA, triggering IE
and abscesses. EHK may be associated with skin infection and multiple risk factors for
extracutaneous infections. Patients with EHK should be treated early to minimize the
consequences. If patients with EHK present with prolonged fever, IE and organ
abscesses should be suspected or checked, including metastatically spreads. In
conclusion, we highlight that in the absence of thorough treatment, clinicians should
recognize that patients with EHK are susceptible to bacterial infections owing to

disruption of the skin barrier.
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