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ABSTRACT

Severe burn is the leading cause mortality because of the higher
metabolic and physiological abnormalities Hypoalbuminemia is a
common clinical deficiency in burn patients and is associated with
complications related to increased extravascular fluid, including edema,
abnormal healing and susceptibility to sepsis. This study aimed to find
whether serum albumin, globulin, total protein, cholesterol and
triglyceride levels are clinically relevant to determine the mortality of a
burn patient and thereby the patient’s outcome. This cross-sectional
observational was conducted in the in the Department of Surgery in
collaboration with Department of Biochemistry, in a tertiary care hospital,
central India. All patients who were admitted to the burn unit during the
study period were enrolled in our study. detailed history and clinical
examination were recorded. Serum albumin, globulin, total proteins and
serum cholesterol were estimated on alternate days starting from day of
admission till discharge or death. Out of total 255 burn patients, 208
(81.6%) were survivors and 47 (18.4%) patients expired during the course
of treatment. Majority of the patients was female (56.9%), second grade
burn cases were 54.5%, most of them were thermal burn (84.3%). Sepsis
was the most common (34.1%) complication in burn patients. Majority of
patients showed an involvement of 31-40% TBSA with 45.2% of survivor
patients, whereas among non survivor 51-60% TBSA in 61.7% cases.
Serum albumin, globulin, total serum protein and scrum cholesterol
significantly associated with the mortality of burn patients. The increase
in values of albumin, globulin, total protein and cholesterol during the
clinical course reduces mortality with serum albumin acting as the best
predictor and cholesterol the least.
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INTRODUCTION

An injury to the skin and underlying tissues that
are predominantly brought on by heat, electricity,
friction, or chemical contact is referred to as a
“burn”™. However, systemic symptoms may occur if
the burn surface area exceeds 15% of the total body
surface area (TBSA)™. Burn mortality is more due to its
metabolicand physiological derangements than due to
the injury. Many burn mortality prediction models
have been developed over time, which are important
for quality control, assessment, planning of treatment,
explaining prognosis and as research tools to compare
efficacy of different therapeutic modalities. Virtually,
all burn mortality models include three variables: Age,
percentage TBSA burn and inhalation injury in their
analysis of burn outcomes. Although, metabolic
derangements are the cause of both morbidity and
mortality in burns, most prognostic scoring systems do
not include any of the biochemical parameters®™®.
Severe burn injury is followed by a profound systemic
response that persists till the wounds heal®. These
metabolic and physiological reactions include hepatic
dysfunction, increase in vascular permeability,
catabolism and heightened inflammatory response!®®.
These ultimately affect serum protein and lipid levels
in burn patients. The physiological and metabolic
derangements in burns are dynamic over the clinical
course. Hypoalbuminemia is common in critically ill
patients, particularly in burn patients®. Even
when burns cover <10% of the body surface,
important metabolic changes occur. Burns produce
hypermetabolic and hypercatabolic responses, which
are related to the extent and depth of the injuries™.
Burns affecting >20% of the body surface cause a
major loss of extracellular fluids, thereby inducing
shock by increasing vascular permeability and reducing
plasma albumin from the wound exudations.
Hypoalbuminemia also causes complications related to
increasing extravascular fluids, including edema,
abnormalitiesin healing and increased susceptibility to
sepsis™Y.

The present study will evaluate the association of
serum albumin, globulin, serum total proteins and
serum cholesterol with the burn patient mortality.

Exclusion criteria:

e  Children <18 years of age

e Patients who had comorbidities such as chronic
liver disease, chronic renal disease, diabetes,
hypertension, hypothyroidism and septicemia

e  Patients not provide consent for the study

Complete history was obtained from the patients
(if conscious) or the accompanying attendees. Blood
samples were collected and sent for hematological and
biochemical investigations immediately. The patient’s
serum albumin, globulin, total protein, cholesterol and
TG levels on the day of admission followed by every 72
h were recorded.

Normal serum concentration, which will be taken
as a reference value will be as follows™?:

e Serum total protein: 6.7-8.2 g dL™"
e  Serum albumin: 3.2-5.5gdL™
e Serum globulin: 1.8-3.4 g dL™"

RESULTS

A total of 255 burn patients were analysed and
followed up in our study among them, 208 (81.6%)
were survivors who were discharged/DOR in stable
condition and 47 (18.4%) patients expired during the
course of treatment. Majority of the patients was
female (56.9%), second grade burn cases were 54.5%,
most of them were thermal burn (84.3%). Sepsis was
the most common (34.1%) complication in burn
patients (Table 1).

In the present study, among the survivors, the
highest number of patients belonged to the age group
of 31-40years with 44.2% followed by 18-30 years with
37.5% of survivor cases. Among the non-survivors, the
highest number of patients belonged to the age group
of 51-60 years with 55.3% of total non-survivor cases
followed by 41-50 years with 31.9% of non-survivor
cases (Table 2).

Table 1: Demographic and clinical characteristics of burn patients

Variable Frequency Percentage
MATERIALS AND METHODS Gender
This cross-sectional observational was conducted ';"a'e 110 431
. . | emale 145 56.9
in the in the Department of Burns and Plastic Surgery Burn grade
in collaboration with Department of Biochemistry, in a Two 139 54.5
tertiary care hospital, central India. All patients who :2:“:‘3 (1)3 (5)'1
were admitted to the burn unit during the study period Two and three 93 365
were enrolled in our study, Three and four 10 3.9
Type of burn
. . . Inhalation 20 7.8
Inclusion criteria: Electrocution 16 6.3
e Patients aged 18-60 years with both gender Chemical 4 16
o Patients admitted within 24 hrs of the burn injury ~ Thermal 215 843
. o Complications
*  Percentage of TBSA involved should be 15-60%. Pulmonary infection 48 18.8
e Patients who provide written informed consent Sepsis 87 34.1
for the study Renal failure 27 10.6
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Table 2: Age distribution among burn survivors and non survivors

Survivors Non-survivors
Age group (years) Frequency Percentage Frequency Percentage
18-30 78 37.5 - -
31-40 92 44.2 6 12.8
41-50 23 11.1 15 319
51-60 15 7.2 26 55.3
Total 208 100.0 47 100.0
Table 3: TBSA distribution (TBSA%) among survivors and non survivors patients
Survivors Non-survivors
TBSA (%) Frequency Percentage Frequency Percentage
15-20 5 24 - -
21-30 60 28.9 - -
31-40 94 45.2 - -
41-50 29 13.9 18 38.3
51-60 20 9.6 29 61.7
Total 208 100.0 47 100.0
TBSA: Total body surface area
Table 4: Assessment of Serum albumin and serum globulin values among survivors and non survivors patients
Survivors Non survivors
Days Serum albumin Serum globulin Serum albumin Serum globulin p-value
3 2.6740.23 2.52+0.22 1.96+0.17 1.84+0.10 <0.001
6 2.7340.22 2.58+0.20 1.83+0.15 1.75+0.12 <0.001
9 2.82+0.21 2.61+0.19 1.74+0.16 1.64+0.11 <0.001
12 2.90£0.22 2.630.23 1.60+0.12 1.55+0.09 <0.001
15 3.024£0.20 2.67+0.21 1.52+0.13 1.49+0.10 <0.001
Table 5: Assessment of Serum total protein and serum cholesterol values among survivors and non survivors patients
Survivors Non survivors
Days Total serum protein Serum cholesterol Total serum protein Serum cholesterol p-value
3 5.02+0.24 119.80+8.20 3.83+0.14 109.50+12.20 <0.001
6 4.93+0.22 138.12+14.09 3.76+0.12 90.10%9.20 <0.001
9 4.87+0.20 159.30+25.16 3.68+0.10 82.3016.16 <0.001
12 4.82+0.21 181.51+22.14 3.62+0.11 71.50+7.14 <0.001
15 4.80+0.18 202.66+20.23 3.5540.08 63.90+5.23 <0.001

In the present study, among the survivors, the
highest number of patients showed an involvement of
31-40% TBSA with 45.2% of survivor patients followed
by 21-30% of TBSA in 28.9% of survivor cases, whereas
among non survivor 51-60% TBSA in 61.7% cases
followed by 41-50% of TBSA in 38.3% of non survivor
patients (Table 3).

DISCUSSIONS

Metabolic parameters are expected to reflect the
status of pathology and ultimately the prognosis of
burn patients. However, none of the existing burn
prognostic scales included any metabolic parameter. In
extensive burns, the response is characterized by
increased metabolic rates, hypercatabolism, insulin
resistance, multiorgan dysfunction, muscle protein
degradation and increased risk for infection®.

In the present study, a total of 255 burn patients
were studied and followed up. Among them, 81.6%
of total patients were survivors who were
discharged/DOR in stable condition and 18.4% of
total patients expired during the course of treatment,
our results were similar to a study conducted by
Gupta et al.™ and Bandeira et al.™, lower rate of
survivors may be due higher chances of secondary
infections, high degree of burn and septicemia.

Chances of mortality in burns are also governed by
many physiological and metabolic derangements which
happen during the clinical course of the patients.

In the present study, among the survivors, the
highest number of patients showed involvement of
31-40% TBSA and among the non-survivors, maximum
number of patients showed TBSA between 51-60%.
The results significantly showed that an increase in
burnsize and higher percentage of TBSA are associated
with higher risk of death, finding are comparable with
the Maile et al.™ and Kim et al.”’.

Serum albumin is a poor nutritional marker but it
is a good prognostic marker correlating with morbidity
and mortality in hospitalized patients. For that reason,
it is hardly surprising that hypoalbuminemia is
associated with increased mortality and prolonged
length of stay in ICU. We agree with these statements
since our results show an association between
hypoalbuminemia with higher morbidity, consistent to
many other studies conducted by Kamolz et al."®,
Vanek™” and Romero™®.,

Current study found serum globulin also a
prognostic marker of mortality in burn patients,
significantly association of serum globulin and
mortality were reported, accordance to
Pruthviraj et al.".

| ISSN: 1993-6095 | Volume 2 | Number 1 |

| 2023 |



Res. J. Med. Sci., XX (XX): XX-XX, XXXX

Comparing albumin and globulin, it was seen that
day 1 value of albumin was a better predictor than
globulin but both could be used in prognostication.

We are also examined the relationships between
mortality and the levels of total serum proteins and
serum cholesterol level, statistically significant
association between serum total protein and serum
cholesterol level with the mortality in burn patients
were seen in present study, correlated to many other
literature!**,

It was observed in our study that there were a
significant positive trend of serial serum albumin,
globulin, total protein and cholesterol levels in patients
who survived and a gradual negative trend in patients
who expired.

The sensitivity and specificity of total serum
proteins, globulin, the albumin/globulin ratio,
cholesterol and TG were inferior to those of albumin in
predicting mortality.

CONCLUSION

The study showed a significant relationship of
serum albumin, serum globulin, serum total protein,
serum cholesterol and TGs in prognosis of burn
patients. The most important prognostic parameter
was found to be serum albumin. It could be statistically
inferred that the increase in values of albumin,
globulin, total protein and cholesterol during the
clinical course reduces mortality with serum albumin
acting as the best predictor and cholesterol the least

REFERENCES

1. Jeschke, M.G., M.E. van Baar, M.A. Choudhry,
K.K.Chung, N.S. GibranandSS. Logsetty, 2020. Burn
injury. Nat. Rev. Dis. Primers., Vol. 6.
10.1038/s41572-020-0145-5

2. Adiyanti, S.S. and T. Loho, 2012. Acute Kidney
Injury (AKI) biomarker. Acta. Med. Indones.,
44 246-255.

3. Godwin, Y. and S.H. Wood, 1998. Major burns in
cape town: A modified burns score for patient
triage. Burns., 24: 58-63.

4. Ryan, C.M., D.A. Schoenfeld, W.P. Thorpe,
R.L. Sheridan, E.H. Cassem and R.G. Tompkins,
1998. Objective estimates of the probability of
death from burn injuries. New. Engl. J. Med.,
338:362-366.

5. Williams, F.N., D.N. Herndon and M.G. Jeschke,
2009. The hypermetabolic response to burn injury
and interventions to modify this response. Clin.
Plast. Surg., 36: 583-596.

6. Hart, D.W,, S.E. Wolf, R. Mlcak, D.L. Chinkes
and P.I. Ramzy et al, 2000. Persistence of
muscle catabolism after severe burn. Surgery.,
128:312-319.

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Kim, G.H.,, K.H. Oh, J.W. Yoon, J.R. Koo and
H.J. Kim et al., 2002. Impact of burn size and initial
serum albumin level on acute renal failure
occurring in major burn. Am. J. Nephrol.,
23:55-60.

Carlson, A., A. lars, LS. Otto, 2009. Lipid
metabolism and trauma. Acta Medica. Scand.,
173: 25-34.

Cartwright, M.M., 2004. The metabolic response
to stress: A case of complex nutrition support
management. Crit. Care. Nurs. Clin. North. Am.,
16: 467-487.

Budagov, R.S. and L.P. Ul'ianova, 2005. Some
consequences of systemicinflammatory response
in the pathogenesis of aggravation of outcomes of
combined radiation and thermal injuries. Radiats.
Biol. Radioecol., 45: 191-195.

Lehnhardt, M., H.J. Jafari, D. Druecke,
L. Steinstraesser and H.U. Steinau et al., 2005. A
qualitative and quantitative analysis of protein
loss in human burn wounds. Burns., 31: 159-167.
Aguayo-Becerra, O.A, C. Torres-Garibay,
M.D. Macias-Amezcua, C. Fuentes-Orozco and
M.D. Chavez-Tostado et al., 2013. Serum albumin
level as a risk factor for mortality in burn patients.
Clinics., 68: 940-945.

Goyal, P, S. Gupta and S. Bhattacharya, 2018. The
impact of first-day levels of serum proteins and
lipids and their subsequent trends as prognostic
indicators of burn mortality. Indian J. Burns,
26: 48-54.

Bandeira, N.G., M.V.V.S. Barroso, M.A.A. Matos,
A.L.M. Filho, A.A. Figueredo, P.R. Gravina and
S.0.T. Klein, 2021. Serum albumin concentration
on admission as a predictor of morbidity and
mortality in patients with burn injuries. J. Burn.
Care. Res., 42: 991-997.

Maile, R., M.L. Willis, L.E. Herring, A. Prevatte and
C. Mahung et al.,, 2021. Burn injury induces
proinflammatory plasma extracellular vesicles that
associate with length of hospital stay in women:
CRP and SAA1 as potential prognostic indicators.
Int. J. Mol. Sci., Vol. 22. 10.3390/ijms221810083

Kamolz, L.P., H. Andel, M. Mittlbock, W. Winter,
W. Haslik, G. Meissl and M. Frey, 2003. Serum
cholesterol and triglycerides: Potential role in
mortality prediction. Burns., 29: 810-815.

Vanek, V.W., 1998. The use of serum albumin as a
prognostic or nutritional marker and the pros and
cons of iv albumin therapy. Nutr. Clin. Pract.,
13:110-122.

Romero, D.L.M.M., 2023. Valor pronostico del
nivel de albumina serica inicial en los pacientes
quemadas., https://www.portalesmedicos.com/
publicaciones/articles/1108/1/Valor-pronostico-
del-nivel-de-albumina-serica-inicial-en-los-pacie
ntes-quemados.html

| ISSN: 1993-6095 | Volume 2 | Number 1 |

| 2023 |



Res. J. Med. Sci., XX (XX): XX-XX, XXXX

19. Pruthviraj, C.S., A.P.S. Gaharwar, S. Saxena and 21. Eljaiek, R. and M.J. Dubois, 2013.

A. Guru, 2023. Significance of levels of serum Hypoalbuminemia in the first 24h of admission is
proteins and serum lipids as prognostic indicators associated with organ dysfunction in burned
in mortality of burn patients. Asian. J. Med. Sci., patients. Burns., 39: 113-118.

14: 87-92.

20. Makadia, M. and d.kalra, 2022. The significance of
levels of serum proteins and their trends as
prognostic indicators of burn mortality. Int. J, Sci.
Res., 9:2277-8179.

| ISSN: 1993-6095 | Volume 2 | Number 1 | 5 | 2023 |



