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Abstract: This is a relative rare case of 0.5% TBSA (total body surface area) burn wound infection caused by Herpes
Simplex Virus (HSV). A 1-year-old male infant had deep second degree burn of the left fourth finger with 0.5% TBSA
after exposure to a hot object. Blisters and vesicles surrounded by erythema were obvious in the examination of the
burned area. The polymerase chain reaction (PCR) and gene sequencing analyses addressed contamination of the
burn wound with HSV. Three days after the administration of antibiotics, the wound was relatively healed and finally,
the patient was discharged in good general health, and no signs of relapse were observed in the 3-month follow-up.
Although HSV infection is rarely reported in non-immunocompromised patients and TBSA burn injuries, due to the
high prevalence of HSV infection and its mortality potential in the affected patients, HSV infection should be clinically suspected in the cases with delayed wound healing. In addition, since HSV infection is very contagious, and
exposure to patients with HSV infection might be highly problematic for other patients hospitalized in burn wards;
hence, proper facilities should be provided for the isolation care of the burn patients with HSV infection.
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Introduction
Herpes Simplex Virus (HSV) is a DNA virus and
a member of Herpesviridae family [1], which
includes HSV-1 and HSV-2; HSV-1 mostly causes orolabial herpes and HSV-2 genital herpes [2]. The immunodeficiency is the most
important factor affecting HSV pathogenicity
[2]. Burn is a possible cause of immunodeficiency. In opportunistic infections including
HSV, the extent of injury described using the
percentages of total body surface area (TBSA)
affected by burn should be enough to weaken
the T-cell dependent immunity [1-3]. A study by
Hayden et al., reported the mean TBSA of 36%
in patients with burn wound infection caused
by HSV, while the infection was not observed in
the cases with slight burns (4% TBSA) [4]. This
is a relative rare case of 0.5% TBSA burn that
developed to HSV infection.
Care report
A 1-year-old male infant with deep second
degree burn of the left fourth finger following

the exposure to a hot object had referred to a
non-burn physician; his wound was washed
and the patient experimentally received a combination regimen of cefotaxime plus silver sulfadiazine and mupirocin. The wound did not heal
following the administration of prescribed medicines and 10 days after the first referring, the
patient under study referred to the hospital, a
burn specialty center. The parents reported
good general health for the patient, except
unhealed finger burn wound, mild fever started
3 days prior to referring, and slight lethargy.
There was no history of special diseases in the
patient and his family; he did not take any special medicine, and had timely and complete vaccination. He was conscious at arrival without
restlessness, lethargy, and fever and his vital
signs were age-appropriately within the normal
range. In the physical examinations, blisters
and vesicles surrounded by erythema were
obvious at the burned area (Figure 1). There
were no bleeding or sore discharges in the
wound. Also, signs of numbness in extremities,
decreased limb movement, and reduced blood
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signs, and after a 3-month follow-up no signs
and symptoms of infection relapse were observed.
Discussion

Figure 1. Vesicles surrounded by erythema at the
burned area.

pressure were not observed in the patient,
except for the burned area and all systematic
examinations reported normal results. TBSA
was 0.5% for the reported case. First, the hypothesis of misidentification of bacteria or viruses caused wound infection and accordingly,
medication errors were introduced and then,
the patient received isolation care and underwent washing the wound with sodium hypochlorite as well as dressing with mupirocin ointment
twice-a-day. After consultation with burn team
including a surgeon and an infectious disease
specialist, routine tests as well as polymerase
chain reaction (PCR) of burned area swab samples were performed. No abnormality was observed in blood and urine samples tests and
infection with Gram-positive cocci was also reported from wound culture test. Based on the
results, cloxacillin was intravenously administered to the patient. Due to impaired wound
healing, the antibiotic was replaced by cefepime. Based on the results obtained from final
PCR products and the fragment sequencing,
HSV was identified as a pathogen that caused
infection in the burn wound. Three days after
the treatment with cefepime, dressing change,
and washing the wound properly, a relative improvement was observed in the burned area,
and finally the patient was discharged with
good general health and HSV infection diagnosis; the parents were informed about warning
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HSV is one of the most common causes of
human infection worldwide with 60%-90% frequency [5], which is increasing to such an
extent that its prevalence increased from 50%
to 85% [6]. HSV annually affects 23 million people worldwide; in 2012 about 11.3% of world
population was affected by HSV infection [6, 7].
A meta-analysis (2016) in Iran on 7762 patients also reported the prevalence of HSV1,
HSV2, and HSV as 42.04%, 6.5%, and 25.7%,
respectively [6]. HSV infection is commonly
manifested by lesions on lips and face as well
as genitalia caused by HSV1 and HSV2, respectively [6], although many cases are asymptomatic and can only be diagnosed with positive
antibody. HSV is highly contagious, and is accumulated in nervous ganglia after entering into
the body and periodically exhibits symptoms
just under particular circumstances [8]. Manifestations can be in the form of opportunistic infection or reactivation of the latent virus.
Manifestation depends on the immune system
of the host, regardless of some environmental
and demographic factors. If the cellular immune
system fails to combat HSV infection, the disease is only manifested by some symptoms [2].
Burn is the condition, which weakens the immune system of the host and facilitates opportunistic infections. The most common infection-localizing agents are the bacteria such as
Staphylococci. Fungal and viral agents are less
prevalent and require weaker immune system
for pathogenesis, but if they cause an infection,
it is usually associated with high mortality [8,
9]. The immune system depends on TBSA in
burns. It is evident that as TBSA increases,
weaker immune system is expected [10]. The
most common viral agents localizing infections
on burn wounds are cytomegalovirus (CMV),
varicella zoster, herpes zoster, and HSV [8, 2].
Herpes burn wound infection was first reported
by Scott et al. (1952), in a 2-year-old female
with burn injury of the finger that was infected
after being kissed by the mother; following the
manifestation of vesicular lesions, herpetic
whitlow infection was the possible diagnosis
[11]. Then after, several studies were conduct-
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ed worldwide on HSV infection among patients
with burn wound and the results indicated the
risk of localization of HSV infection in burn
wounds [4]. Kegen et al., reported that the risk
of high titers of HSV antibodies was 4 times
higher in 40% of patients with severe burn injuries [12]. Bourdarias et al., reported that 4% of
patients with burn wound also had HSV infection [13]. D’Avignon et al., evaluated the autopsy reports on HSV infection among patients
with severe burn wound and showed that 5 out
of 97 autopsy reports were attributed to viral
infections, of which 4 cases were HSV infection
[9].
The percentage of burn in the reported case
was very low as 0.5% TBSA. It does not seem
that such low percentage of burn could play a
significant role in weakening the immune system; on the other hand, the number of white
blood cells was at normal limits. Likewise,
Hayden et al., showed that more than half of
HSV burn wound infections were attributed to
children under 5 years old with the mean TBSA
of 36%, while no case with <4% TBSA or immunodeficiency was observed among the patients
[4]. In addition, Wurzer et al., (2017) showed
that infection with Herpesviridae family members usually occurred in larger wounds with
53% TBSA [1]. Similar to the results of the current study, Chen et al., reported a rare case of
21-month infant with HSV1 vesicular lesions
developed in burns on arm and chest (4% TBSA)
and fever; they showed that although such
cases rarely happen, the physicians should pay
enough attention to the medical history of the
patient as well as clinical examinations and
accurate diagnosis [10]. In the current case,
the symptoms were less, but more illusory; for
example, the patient had no fever and TBSA
percentage was really low, however, there
were no signs of pathognomonic-vesicular eruptions.
However, wound culture results were another
misleading factor. The antibiotic therapy was
administered based on the results of wound
culture, but no expected healing was observed; therefore, prolonged healing was another
factor indicating the HSV infection. Likewise,
Sen et al., reported that HSV infection after
burn prolongs healing progress and provides
the condition for bacterial infection [14]. In the
current cases, after being suspicious of viral
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infection, PCR of wound swab samples was
amplified and the diagnosis was confirmed. The
clinical diagnosis of HSV infection is difficult
due to burn wound lesions and may be neglected; on the other hand, the clinical signs and
symptoms of viral infections are not specific.
Hence, laboratory methods should be employed in the cases suspected of viral infection;
Tzanck smear and culturing are among the
methods. Nowadays, PCR is also used as a reference method for HSV infection cases; PCR
has 96% sensitivity and 99% specificity [15,
16].
Treatment of HSV infection in burn wounds is
controversial [1, 2]. Some studies believe that
in patients with extensive burns developed
infection acyclovir should be administered, but
some other studies indicated that several patients with moderate burns recovered without
any certain treatment [2]; however, acyclovir
was not used in the current case report due to
patient’s recovery.
Generally, although HSV infection rarely happens in the cases without immunodeficiency
and lower TBSA, and it is almost asymptomatic, due to high prevalence of such infections
and their potential for high mortality, in the
cases with prolonged recovery, viral infection
should be considered; however, since HSV is
highly contagious, exposure to other patients
with such infections is associated with high risk
of HSV infection in patients with severe immunodeficiency admitted to burn centers. Therefore, proper facilities should be provided for the
isolation care of the burn patients. On the other
hand, if HSV infection is not diagnosed properly
in burn patients, the infection is exacerbated in
case of undergoing debridement and skin graft
surgery; the current case was managed properly by early and accurate diagnosis and such
measures were postponed until achieving stable conditions in the patient.
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