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ABSTRACT 

Damage to the skin from burns, especially in severe cases that involve 

more than 20% of the body's surface area, might hinder the skin's 

ability to act as a barrier and increase the likelihood of infection. This 

review looks at the effectiveness of using blood procalcitonin (PCT), a 

biomarker for systemic inflammation, to diagnose burn sepsis in adults 

as soon as it happens. There is an immediate need for dependable 

screening as existing diagnostic approaches have drawbacks such as 

sluggish blood culture and limited specificity. In the setting of severe 

burn injuries, our study seeks to help clinical decision-making and 

improve patient outcomes by examining the potential of PCT to give 

timely insights into bacterial infections. 
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INTRODUCTION 

Burns are prevalent injuries characterized by physical or chemical  

damage to the skin, resulting in diminished or complete loss of the skin's barrier function.
[1]

 

One of the most crucial physical barriers in protecting the body from outside invaders is the 

skin. There is an increased danger of infection after a severe burn because the skin's 

protective function is impaired; the bigger the burn area, the more severe the burn. Patients 

with burns affecting more than 20% of their body surface area have a 3-to-30% higher risk of 

developing sepsis.
[2]

 In burn patients, a dysregulated response to infection can lead to 

subsequent systemic organ failure, a condition known as burn sepsis.
[3]

 One of the main 

causes of death in patients with severe burns, burn sepsis has an ominous start, rapid 

development, and bad prognosis.
[4]

 Thus, to decrease patient mortality and enhance patient 
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prognosis, it is essential to identify high-risk individuals who are susceptible to burn sepsis 

early on. 

 

The most reliable way to diagnose burn sepsis in a clinical setting is using a blood culture. 

However, burn patients' prophylactic antibiotic usage, which can lead to antibiotic resistance, 

and blood cultures' long duration and low positivity all work against their accuracy.
[5]

 A lack 

of specificity and sensitivity in the diagnosis of burn sepsis is caused by several variables that 

significantly impact other blood tests, including neutrophils, leukocytes, and liver and kidney 

function.
[6]

 To help determine if burn patients have sepsis, which can improve prognosis, 

decrease mortality, and decrease morbidity, a blood test with high sensitivity and specificity is 

urgently needed. 

 

The 116-amino acid glycoprotein procalcitonin (PCT) is a building block for the hormone 

calcitonin.
[7]

 Thyroid C cells normally release PCT, which acts in calcium metabolism by 

converting certain protein hydrolases into calcitonin. While PCT levels in the blood are very 

low in a healthy person, they can rise dramatically in response to systemic inflammation or a 

severe bacterial infection. This is because inflammation causes an upregulation of the 

expression of extrathyroidal non-neuroendocrine calcitonin genes, which in turn releases 

uncleaved PCT into the blood, increasing the plasma PCT concentration.
[8]

 As a factual basis 

for clinicians to infer the duration of infection and subsequent management of patients, serum 

PCT levels in patients with combined severe bacterial infections are closely related to the 

duration of infection. Serum PCT typically rises rapidly within 6-8 hours and peaks at 24 

hours.
[9]

 In recent years, various studies.
[10,12] have shown that serum PCT is useful for 

diagnosing burn sepsis early on. Having said that, there is currently no conclusive evidence 

about PCT's early diagnostic use for adult burn sepsis. The purpose of this meta-analysis was 

to give future clinical diagnoses and decision-making a solid foundation by methodically 

evaluating the diagnostic utility of serum PCT for burn sepsis in adults. 

 

TRANSLATIONAL RELEVANCE: Medical imaging, immunology, inflammation, 

circulation, or coagulation researchers, biomarker researchers, and RCT developers will all find 

something of interest in this study. 

 

CLINICAL RELEVANCE: Given these new developments, we take a close look at the 

diagnostic utility of existing evaluation tools and the security and effectiveness of existing 

therapies. Those doctors who treat patients who have suffered severe burns will find this 



Sharma et al.                                                                       World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 14, Issue 3, 2025.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

1079 

extremely useful. All members of the medical team, including surgeons who care for patients 

during admission, as well as those in the fields of emergency medicine, critical care, anesthesia, 

pain, internal medicine, pathology, nursing, and allied health, will find this information 

particularly useful. 

 

BACKGROUND Burns have been studied for centuries.
[13] "There is no more terrifying 

accident than a severe burn of a large area," said Haldor Sneve, an early practitioner of burn 

care, in 1905. These events are especially upsetting because of the severe pain the sufferer 

experiences and, even after recovery, the horrific disfigurement that remains’’
[14] Localised heat 

exposures can create life-threatening systemic consequences in the case of a severe burn, which 

is characterized by an acute wound.
[15] Additional information on the treatment of radiation, 

friction, electrical current, and caustic chemical-induced acute wounds can be found elsewhere. 

Protein denaturation and coagulation are hallmarks of healthy skin deterioration.
[16] Size, depth 

heterogeneity, behavior, and systemic repercussions are characteristics that distinguish severe 

burn wounds from other types of acute burns. 

 

 

 

An example of a problem with wound size is the loss of healthy dermal and epidermal tissue 

equivalent to 1.5 square meters (m2) when a burn impacts 80% of the total body surface area  

(TBSA). There is a wide range of possible depths for any particular burn, and the severity of a 

burn can worsen over time, even after the initial injury has healed. Burn conversion describes 

this procedure.
[17] Dermal thickness ranges from 1-4 mm and epidermal thickness from 0.1-1 

mm in humans.
[18] Poor healing outcomes and treatment are determined by the loss of both the 

dermis and the epidermis.
[17] Hence, there is a want for a very accurate method of assessing 

burn depth.
[12] Burns can be conceptualized by concentric zones.

[16]
 The destruction of skin 

tissue occurs at the center of the hemorrhage, which is surrounded by a zone of stasis (lower 

skin perfusion) and a zone of hyperemia (increased skin perfusion). In theory, a fire might go 
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in any direction across these areas.
[16] Lastly, there are systemic repercussions that are far- 

reaching after a burn. In this review, we will go over these consequences thoroughly. Wound 

treatment in intensive care units has been the subject of recent burn evaluations,
[19] the 

metabolic response,
[20] hypertrophic scarring,

[21] smoke inhalation,
[22] anesthetic, and 

hemodynamic considerations,
[23] and developments in surgical techniques

[24]
 yet this is the 

only evaluation that we are aware of that covers critical care, surgical, perioperative, and 

anesthetic treatment in recent years. 

 

THE ACUTE MANAGEMENT OF PATIENTS WITH SEVERE BURNS 

Care for victims of inhalation injuries There are several ways to lessen the chances of bad 

outcomes due to inhalational damage once bronchoscopy has verified it. Chest physiotherapy, 

coughing exercises, and early ambulation are all recommended based on the available 

evidence
[22,25] Compared to ventilator modes with interrupted flow, continuous mechanical 

ventilation increases mortality and pneumonia incidence in intubated patients. These modes, 

which are covered in depth elsewhere, can involve varying frequencies of flow interruption 

from the ventilator to the patient while maintaining positive airway pressure.
[26,27] 

 

There is more research on pharmacological management alternatives. Nebulized N- 

acetylcysteine (NAC), salbutamol (a bronchodilator), and heparin (an anticoagulant) may 

shorten the time that patients need mechanical breathing following inhalational injuries, 

according to the available data.
[28] There was no effect on coagulation markers from a dosage 

trial showing that 10,000 IU of nebulized heparin per dose improved lung damage ratings.
[29] 

A growing body of research suggests that nebulized antithrombin can effectively lower the risk 

of pneumonia following inhalational insult.
[30] 
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INTRAVENOUS FLUID RESUSCITATION 

Early fluid administration following a burn has been linked to decreased mortality for more 

than a century.
[31] It has been known for forty years that the mineral makeup and volume of the 

fluid compartments within blood vessels and between them are following a burn. Presents key 

ideas of intravenous fluid resuscitation and fluid compartments. A crystalloid solution, 

Hartmann's solution attempts to imitate the mineral makeup of extracellular fluid found in the 

body. The use of Hartmann's solution to several severely burned patients and the resulting 

decrease in the usual fatality rate was detailed in a landmark paper by Baxter and Shires.
[32] 

Based on these results, a formula was developed (the Parkland formula) to determine the first 

volume of fluid resuscitation administered within the first twenty-four hours. The standard 

value is 4 milliliters per kilogram of body weight divided by the total body surface area (TBSA) 

burned.
[33,34] Most burn centers utilize the Parkland formula,

[33,34] However, serious side effects 

known as "fluid creep," including pulmonary edema and abdominal compartment syndrome, 

are linked to its usage.
[35,37] Several equations may be used to calculate the initial volume and 

rate of Hartmann's solution for resuscitation; these include the Rule of Tens and the Modified 

Brooke formula, both of which take into account the patient's weight and the extent of the 

burn.
[38]

 To ensure sufficient urine output, the Modified Brooke formula recommends 

administering 2 mL/kg/TBSA burn percent of Hartmann's solution intravenously over the first 

24 hours, followed by 0.3-0.5 mL/kg/TBSA burn percent of colloid solution over the next 24 

hours. Following the Rule of Tens, we estimate the burn size in TBSA percent to the closest 
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10%. For patients weighing 40-80 kg, multiply this figure by 10 to get the beginning fluid rate 

in mL/h. 

 

CONCLUSION 

Finally, extensive skin damage from burns increases the likelihood of infection and burn sepsis, 

making burns a very dangerous injury. If we want better patient outcomes and lower fatality 

rates, we must diagnose burn sepsis early. Results from early burn sepsis diagnosis using blood 

procalcitonin (PCT) levels are encouraging. Clinicians may learn a lot about the length of an 

infection and how to treat patients afterward by systematically evaluating serum PCT levels. 

The purpose of this meta-analysis is to lay a solid groundwork for the clinical diagnosis and 

decision-making of adult burn sepsis in the future. 

 

To properly evaluate and treat severe burns, one must have a thorough understanding of their 

intricacies. When the dermis and epidermis are both severely damaged, as might happen with 

severe burns, the healing process isn't always smooth sailing. For appropriate therapy, it is 

essential to correctly determine the depth of the burn. The hemorrhage's center is the most 

severely damaged part of a burn lesion, which causes it to be classified into concentric zones. 

Severe burns can have far-reaching systemic consequences that affect many parts of patient 

care. 

 

Care for inhalation injuries and intravenous fluid resuscitation are two of the most important 

factors in the acute management of patients with severe burns. Preventing complications after 

inhalation injuries requires a multipronged approach that includes early ambulation, coughing 

exercises, and chest physiotherapy. Patients suffering from inhalation injuries may be able to 

lessen their reliance on mechanical breathing with the use of pharmacological treatment 

alternatives, such as nebulized pharmaceuticals. 

 

To lower death rates after a burn, it is critical to provide fluids quickly. Depending on the 

severity of the burn, many formulae may be employed to determine the correct volume of fluid 

resuscitation, one of which is the Parkland formula. But to avoid problems, possible adverse 

effects    including    fluid    creep    should    be    watched    carefully. 

 

Improving patient outcomes and lowering death rates requires breakthroughs in the detection 

and management of burn sepsis. Serum PCT levels and other evidence-based wound evaluation 

and treatment methods can help doctors provide better care for patients who have suffered 
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severe burns. Do your best and challenge yourself more. 
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