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INVESTIGATION OF ALBUMIN LOSS IN A PEDIATRIC ICU PATIENT
WITH BURN DISEASE: A CASE REPORT

Introduction

Albumin is a protein produced by the liver and found in the blood. The normal range of
albumin levels in children varies by age: newborns (3.5-5.5 g/dL), children aged 1-3 years
(3.9-5.3 g/dL), children aged 3—6 years (4.0-5.4 g/dL), children aged 612 years (4.1-5.5 g/dL),
and adolescents aged 12—18 years (4.2-5.6 g/dL) [1]. Albumin plays a crucial role in maintaining
osmotic pressure, transporting substances (such as hormones, fatty acids, bilirubin, and drugs
in the bloodstream), acting as an antioxidant, regulating pH balance, supporting wound healing
and binding and neutralizing toxins [2]. Albumin is primarily lost naturally from the body
through the kidneys via urine. Small amounts of albumin are filtered by the kidneys from the
bloodstream as part of the normal filtration process. However, under normal circumstances, the
kidneys reabsorb almost all of the filtered albumin, preventing significant amounts of albumin
from being excreted in the urine [3]. In burn patients, albumin plays a critical role in the recovery
process by addressing various aspects of their condition. Administered intravenously, albumin
helps restore blood volume and maintain fluid balance, which is crucial in managing the fluid
loss and hypovolemia often seen in burn injuries. Additionally, albumin supports wound healing
by restoring oncotic pressure, preventing fluid leakage into tissues. Its role as a carrier protein
also aids in delivering essential nutrients to promote tissue repair and meet increased metabolic
demands in burn patients. Furthermore, albumin’s anti-inflammatory and antioxidant properties
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help reduce inflammation and oxidative stress, contributing to a more effective healing process
[1, 3]. The percentage of albumin loss in burn patients can vary depending on the severity of
the burn injury and individual patient factors. In general, burn injuries can lead to significant
protein loss, including albumin, due to factors such as increased capillary permeability, fluid
shifts, and tissue damage. Studies have reported that burn patients can experience albumin
losses ranging from 15% to 50% or more, depending on the extent of the burn injury and
associated complications. Post-operative patients who have undergone surgery for burn injuries
may also experience additional albumin loss due to the stress of surgery and the body’s increased
metabolic demands during the recovery process [4]. This study aims to investigate albumin loss
in a pediatric ICU patient with burn disease through a case report.

Goal
To investigate albumin loss in a pediatric ICU patient with burn disease in I, II, Illa and
I1Ib stages.

Research material and methods

A single patient was selected from the burn department ICU of Gomel City Clinical
Hospital within the period from February 26 to March 11, 2024. The patient’s medical record
was retrospectively analyzed to identify the diagnosis, procedures performed, and transfusion
products administered based on specific dates. The analysis focused on the patient’s biochemistry
data, particularly the albumin levels in the blood, while excluding other instrumental and
laboratory investigation data. The collected information was then systematically examined and
compared to assess the extent of albumin loss in this pediatric ICU patient.

The results of the research and their discussion

The Patient K, a young male child born on June 2, 2020. He was admitted to the burn
department of Gomel City Clinical Hospital No. 1 on February 7, 2024. The patient had
suffered thermal burns from boiled water, resulting in burns on the trunk, gluteal region, and
both lower extremities, with a total body surface area (TBSA) of 23% (15%) involving stages
I, II, [ITa, and I1Ib. Upon admission, the patient presented with burn disease in the stage of burn
shock and concomitant acute respiratory infections, including acute rhinopharyngotonsillitis
and laryngotracheitis, with laryngeal stenosis of stage 0—1. During the hospitalization period,
the patient underwent various operations, including anesthesia for wound revision, primary
bandaging, central vein catheterization, and 3 operations of wound debridement and autograft
surgeries with endotracheal anesthesia on February 19, 22, and March 4, 2024. The patient
received the following blood components during the treatment: albumin 20% on February 7, 8,
10, 13,24, and 28, 2024; leukocyte-reduced red blood cells on February 8, 14, 19, and 20, 2024;
and double-washed red blood cells on February 25 and March 4, 2024. The patient’s blood
group is A(IT) Rh(+).

Even after several attempts of autograft surgeries it was visible that the transplanted skin
from the autograft did not take root well. Poor vascular supply, inflammation and scarring,
infection, delayed healing or mechanical stress can be the factors that can affect success of
autografts in burn patients.

With the information gathered about the laboratory level of serum albumin (measured in
g/L) of the patient K and the amount of 20% albumin infusion administered over time since
admission to the hospital is plotted into a graph and is depicted in Figure 1.

During the initial 2 days after admission we cannot see a notable increase in serum albumin
levels following albumin infusion. This can be because burn injuries can lead to increased
capillary permeability, causing albumin to leak into the interstitial space, contributing to
decreased serum levels despite supplementation. The fluid shifts induced by burn trauma can
also lead to the redistribution of albumin and other proteins, affecting serum concentrations [2].
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Figure 1 — Graph representing how the laboratory level of albumin changes according
to the days of albumin infusions given

A reduction in serum albumin levels is observed on the days corresponding to debridement
and autograft surgeries, specifically on the 12th, 15th, and 26th days from admission, despite the
administration of albumin 20%. Surgical procedures like debridement and autograft surgeries
often result in increased protein losses due to tissue manipulation, bleeding, and drainage,
leading to a temporary decrease in serum albumin levels. Additionally, the inflammatory
response triggered by surgical trauma can further exacerbate vascular permeability and protein
leakage into the interstitial space, impacting serum albumin concentrations [4].

On days distinct from the initial admission days and the days of debridement and autograft
surgeries, a significant elevation in serum albumin levels is observed subsequent to the
administration of albumin 20%. The rise in serum albumin levels after the administration of
albumin 20% can be attributed to the exogenous supplementation of albumin, which directly
increases the concentration of this protein in the bloodstream. Albumin 20% is a concentrated
solution of albumin that is infused intravenously to help restore and maintain adequate oncotic
pressure in the blood vessels. By introducing additional albumin into the circulation, the body’s
total albumin pool is temporarily augmented, leading to an increase in serum albumin levels [1].

Conclusions

Albumin is a vital protein essential for various physiological functions in the body, including
maintaining osmotic pressure, transporting substances, regulating pH balance, supporting wound
healing, and acting as an antioxidant. In burn patients, albumin plays a crucial role in managing
fluid loss, supporting wound healing, and addressing the inflammatory response and oxidative
stress associated with burn injuries. The percentage of albumin loss in burn patients can vary
based on the severity of the injury and individual factors, with significant losses reported in
some cases. The administration of albumin 20% in burn patients helps restore blood volume,
maintain fluid balance, and support wound healing by increasing oncotic pressure. While initial
days after admission and postoperative periods following debridement and autograft surgeries
may show fluctuations in serum albumin levels despite albumin infusion due to factors like
capillary permeability and surgical stress, there is a notable increase in serum albumin levels
on other days following albumin 20% administration. This elevation is attributed to the direct
supplementation of albumin, enhancing vascular integrity and fluid balance in burn patients.
Overall, understanding the dynamics of albumin levels in burn patients is crucial for optimizing
patient care and outcomes in the management of burn injuries. A profound deficiency of
albumin can have significant implications for the patient’s recovery period by affecting several
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important physiological processes including fluid balance, nutrient transport, immune function,
wound healing and muscle function which are essential for a smoother recovery process.
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SURVEY OF PREVALENCE AND BURDEN OF OSTEOARTHRITIS IN INDIA

Introduction

Osteoarthritis (OA) is a prevalent chronic degenerative joint disorder that eloquently impacts
the quality of life of individuals worldwide [1]. It is the most common rheumatic disease and
the predominant cause of disability covering an extensive range (worldwide) and comes in 4™
most common cause of disability worldwide. In India, the burden OA is imperishable, affecting
a notable portion of the population [2]. It is characterized by the progressive degeneration
of articular (joint) cartilage and underlying bone. The burden of Osteoarthritis is expected to
increase with the senile or aging population and have a great prevalence of risk factors such
as obesity and passive lifestyle [3]. According to the other studies and the analytical results of
this research paper we can say that OA also affects women more than men and its prevalence
increases with age.

In the Indian ambience, the impact of OA is conspicuously significant due to the big
population size and demographic transition [4].

Goals

To know about the factors contributing to the burden of osteoarthritis in India.

— Socioeconomic Implications of Osteoarthritis in India;

— Epidemiology of Osteoarthritis in India;

— To know the prevalence of Osteoarthritis on age and gender.

Material and methods of research

As aincreasing prevalence of Osteoarthritis in India. A cross-sectional survey was conducted
among the cases of patients in two different Orthopaedic hospitals of India. So, instead of
collecting data using google form platform as a survey I used community based survey.

Total 33 patient’s cases were taken from the hospitals of India. Around 18 cases were taken
from Hospital 1 and 15 cases from Hospital 2, to get a more precise and an accurate data for this
research. A detailed study is done from it to do a proper analysis for this research paper.
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