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Abstract

Introduction: Head injury is a global issue as a result of industry and transportation development that cause a
large number of accident victims. Head injury still constitutes a serious health problem nowadays. The number
of incidents, level of disability and mortality rate are still high 75- 80% of the total number of head injury are
mild, moderate and severe.

Aim and Objectives: To study the role of Thrombocytes, ESR and serum albumin for prognosis of Head
injury.

Methods: Clinically diagnosed with Head injury patients and admitted to Neurosurgery department at National
Institute of Medical Science & Research, Jaipur. Blood sample was taken within 24 hrs. as per protocol.
Results: The severity of head injury with Glasgow coma scale (GCS). The status of the parameter compared
as well as their association and role in prognosis analyzed.

Conclusion: Thrombocytes, ESR and albumin can become a useful and affordable marker. Serum albumin
used as prognostic biomarker in predicting outcome on patients with Head injury.
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INTRODUCTION

Head injury is a global issue as a result of industry
and transportation development that causes a large
number of accident victims. The head injury still
constitutes a serious health problem nowadays. The
number of incidents, level of disability, and
mortality rate are still high 75-80% of the total
number of head injuries are mild, moderate, and
severe. 1?2 Thrombocytes have a major function in
the process of inflammation and haemostasis
maintenance. Thrombocytes can be a reflection of
pro-inflammatory and prothrombotic conditions in
the pathophysiological process of disease (standard
value 150x10% pL).® The inflammation process
that occurs in head-injured patients can cause
platelet activation and increase platelet
production.*® Injured cerebrovascular structure
activates thrombocytes because of endothelial
disruption. Active thrombocytes activate intrinsic
cascade to form intravascular thrombosis due to
vascular inflammation.57

Erythrocyte sedimentation rate is considered a
better marker for clinical monitoring throughout
the disease over time and for chronic inflammatory
diseases. The rate of ESR in plasma is influenced
by the level of acute-phase reactant proteins. ESR
is commonly used by medical practitioners to help
them in  monitoring the progression of
inflammatory diseases.® ESR begins to increase
within 24 to 48 hours (normal value > 20 mm/h)
after the onset of inflammation (slower than CRP),
then gradually decreases after the inflammation
subsides. Therefore, ESR is considered a better
marker for clinical monitoring throughout the
disease over time and for chronic inflammatory
diseases.’

Albumin is the major protein in human plasma
accounting for about 60% of the total plasma
protein. Albumin is produced by the liver at a rate
of 9-12 g/day. As serum albumin levels more than
3.4 g/dL predict a good favourable prognosis,
maintaining serum albumin levels above 3.5g/dL is
a pathway for a speedy recovery. Maintaining good
nutritional support and preventing calorific deficit
can accelerate good outcomes®. Du Chen, Long
Ba, et al, have studied the use of serum albumin
along with pre-albumin to predict the poor outcome
in TBI but observed serum albumin serves as a
better marker.!

The most commonly encountered medical

conditions in patients with TBI are eyes, ears, nose,
and throat problems, psychiatric or behavioural
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disturbances, hypertension, and musculoskeletal
injury at mild-to-moderate severity.'?

AIM OF THE STUDY:
The present study aims to study the role of
Thrombocytes, ESR, and serum albumin in the
prognosis of Head injury.

MATERIALS AND METHODS:

After Institutional ethical approval, the present
study is carried out at department of Biochemistry
is association with department of Neurosurgery in
National Institute of Medical Science & Research,
Jaipur. In this cohort study, we included clinically
diagnosed 54 patients with head injuries were
admitted to the Neurosurgery department, National
Institute of Medical Science & Research, Jaipur.
The blood sample was taken within 24 hrs. as per
protocol and consent was obtained from each
patient's attender. The severity of head injury was
assessed using Glasgow coma scale (GCS).
Inclusion criteria were head injury patients
admitted within 24 hours with Glasgow Coma
Scale (GCS) from 3 to 14. Age 18 to 70-year with
both sexes, clinically diagnosed head injury
patients. Exclusion criteria were patients below 18
years of age and pregnant women. Thrombocytes,
ESR estimated in the central laboratory, and Serum
Albumin was estimated on fully automated, Huma
star-200 by photometric colorimetric (BCG:
Bromocresol Green) method.

Inclusion criteria: Age 18 to 70-year with both
sexes, clinically diagnosed head injury patients
who admitted in Neurosurgery department at
National Institute of Medical Science & Research,
Jaipur.

Exclusion criteria: Patients having Solid organs
disease, Chronic diseases such as Tuberculosis and
chronic renal disease, patients on anticoagulants
and antiplatelet therapy, pre-trauma fever, pre-
existing hepatic insufficiency, any hemolytic
disorders, HIV and Pregnant woman were excluded
from the study.

Statistical analysis: Categorically data is
presented as frequency and percentage (%), and
measurement data with normal distribution is
presented as mean = S.D. The independent
predictors of head injury were determined by
univariate and multivariate logistic regression
analysis odds ratio (OR) and 95% of confidence of
interval (CI) will be calculated. The statistical
analysis is carried out on SPSS and Microsoft
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excel. P value <0.05 is considered as statistically
significant.

RESULTS:

The severity of head injury with Glasgow coma
scale (GCS). The status of the parameter compared
as well as their association and role in prognosis
analyzed. A total of 54 patients with head injuries
(49 males and 5 females) with GCS 3 -14 were
included in the study (Severe, GCS < 8. Moderate,
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GCS 9-12). The mean age of the patient was 40 +
11 years. Thrombocyte activity increased due to
inflammation (Table 1, fig 1). This study found the
mean 22.3 = 4.2 ESR levels in head injury were
increased (Table 2, fig 2) and in head injury
patients it indicates the severity of the head injury.
Serum albumin in a patient with a head injury was
in the range of 1.2— 3.8 g/dl within 24 hours and the
mean value of aloumin was 3.3 £ 0.7 g/dl (Table 3,
fig 3).

Table 1. Range of Thrombocytes

292.7+135 | 0.000000563 (Significant)

Range of Thrombocytes 103 uL | Number of patients (%) | Mean + SD | p-value
<150 5(9.3%)

150-450 36(66.7%)

>450 13(24.1%)

Fig. 1 Thrombocytes

Number of patients having diffrent range of thrombocytes

W <150
m 150-450
m >450

Table 2. ESR
Range of ESR mm/h | Number of patients (%) | Mean £ SD | p-value and statistical significance
0-20 17(31.5%) 22.3+4.2 0.006496 (Significant)
>20 37(68.5%)
Fig. 2 ESR

Number of patients having diffrent values of ESR

m0-20
m>20

Table 3. Albumin

Range of Albumin g/dl | Number of patients (%) | Mean + SD | p-value and statistical significance
<35 37 (68.5%) -
3.5-5.5 17 (31.5%) 3.3%0.7 0.006496 (Significant)
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Fig. 3 Albumin

Number of patients having diffrent values of Albumin

m<35
3.5-55

DISCUSSION

The present study demonstrates that role of
Thrombocytes, ESR and Albumin from Brain
injury patients have an impaired response. We
found in this study Thrombocyte activity increased
due to inflammation. Our study found the mean
22.3 £ 4.2 ESR levels in head injury were increased
and in head injury patients it indicates the severity
of the head injury. Serum albumin in a patient with
a head injury was in the range of 1.2— 3.8 g/dI first
24 hours and the mean value of albumin was 3.3 +
0.7 g/dI.

Head injury incidence is increasing day by day,
now a days, most Commonly due to increase in the
number of road traffic accidents Which in turn is
due to the increasing number of vehicles on the
road. 3

The mean platelet value in the severe head injury
group patients was 1.63+0.54 lacs while it was
1.69+0.40 lacs in patients of moderate head injury
patients in our study. This is further supported by
the study of Martin et al., was recorded
thrombocytopenia to be an independent risk factor
for progressive head injury. This study observed a
significant decrease in platelets counts in patients
having progressive head injury-**

Platelets count in head injury patients was within
the normal range, and none of them had
thrombocytosis. Few head injury patients had
thrombocytopenia instead. These results supported
several previous studies, which also found that the
platelet count in head injury patients was still
within the normal range.™™® The decreased
platelets count in TBI patients can occur due to the
increased platelet consumption (consumption
coagulopathy), where the coagulation system was
activated when the blood passes through the injured
brain tissue post-brain injury .16
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In study of Bray C et al 1’ the mean ESR levels in
head injury patients were within the normal range,
and only 28.2% of them had elevated ESR levels
(ESR >20 mm/h). These results could occur
because the ESR examinations were carried out on
the 1st-day post-injury, where the ESR levels did
not change rapidly at the beginning of the
inflammatory process and would return to normal
range in a longer time than other acute phase
reactants.'’

ESR was increase within 24—48-h after the onset of
inflammation (slower than CRP), then gradually
decreases after the inflammation subsides.
Therefore, ESR is considered as a better marker for
clinical monitoring over the course of the disease
over time and for chronic inflammatory diseases.
1819 ESR is reported increase in acute ischemic
stroke and reflected the severity of local brain
damage.? In head injured patients, ESR level does
not increase significantly in the acute phase of
inflammation but last longer when compared to
CRP which is other acute-phase reactant protein.?

In our study ESR levels were increased and in head
injury patients it indicates the severity of the head
injury. Low serum albumin levels significantly
poor outcomes. One study found serum albumin at
admission could be used as a sensitive and specific
marker of burn severity and an indicator of
mortality in adult patients with burn.?? Chen et al
1 was recorded the serum albumin within 24 hours
after admission could predict poor outcomes (GOS:
1-2) in patients with severe head injury. Multiple
explanations have been given for the occurrence of
hypoalbuminemia in head injury patients, which
includes suppression of synthesis of albumin by the
liver, increased consumption of albumin during
stressful conditions, or loss of albumin during
massive hemorrhage.!* Leite et al 2 was found
hypoalbuminemia at admission to a paediatric
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intensive care unit (PICU) was associated with
higher 60-day mortality. Proponents of the Lund
concept 2 have been using the albumin to decrease
oedema in brain injury patients and say that it is
equivalent to the conventional methods given by
the Brain Trauma Foundation.®® Moreover,
albumin could improve the metabolic activity of
neuron by favouring the transfer of pyruvate from
astrocytes to neurons.®® The latter finding is
extremely important since it suggests that aloumin
does not merely improve flow but re-equilibrates
the balance between oxygen transport and demand.
Albumin also has a favourable therapeutic time
window allowing administration within a clinically
feasible delay.?

CONCLUSION:

Thrombocytes increased in the inflammation
process due to the increased activity of platelet in
head injury patients. ESR is elevated in head injury
patients, it indicates inflammation severity in head
injury. Albumin can become a useful and
affordable marker. Low serum albumin levels
significantly poor outcomes and are used as a
prognostic biomarker in predicting outcomes in
patients with Head injury.

REFERENCES

1. Alex, B. V., Raj, K. N., Emergency Room
Management of the Head Injury Patient, In
Narayan RK, Wilberger JE, Povlishock JT, eds.
Neurotrauma, New York: McGraw-Hill. 1996;
p. 119-135.

2. Baratawidjaja, K. G., Balai Penerbit FK UI.
Imunologi vaskuler. Dalam: Imunologi Dasar,
Edisi ke-7. Jakarta,2006; P. 384-411

3. Pan L, Du J, Li T, Liao H. Platelet-to-
lymphocyte ratio and neutrophil-to-lymphocyte
ratio associated with disease activity in patients
with Takayasu’s arteritis: A case-control study.
BMJ Open. 2017;7(4):e014451.
https://doi.org/10.1136/ bmjopen-2016-014451
PMid:28473512

4. Stamatovic SM, Dimitrijevic OB, Keep RF,
Andjelkovic AV. Inflammation and brain
edema: new insights into the role of chemokines
and their receptors. Acta Neurochir Suppl.
2006; 96:444-50. http:// doi.org/10.1007/3-211-
30714-1 91 PMid:16671502

5. Kusuma G, Maliawan S, Mahadewa T,
Senapathi TG, Lestari AA, Muliarta [IM.
Neutrophil-to-lymphocyte ratio and platelet-to-
lymphocyte ratio correlations with C-reactive
protein and erythrocyte sedimentation rate in
traumatic  brain  injury. Open  Access

Eur. Chem. Bull. 2023, 12(Special Issue 5), 1287 — 1292

Section A-Research Paper

Macedonian J Med Sci. 2020;8(B):1185-92.
https://doi. org/10.3889/0amjms.2020.5544

6. Nekludov M, Bellander BM, Blomback M,
Wallen HN. Platelet dysfunction in patients
with severe traumatic brain injury. J
Neurotrauma. 2007;24(11):1699-706.
http://doi.org/10.1089/neu.2007.0322 PMid :18
001200

7. Aksu K, Donmez A, Keser G. Inflammation-
induced thrombosis: Mechanisms, disease
associations and management. Curr Pharm Des.
2012;18(11):1478-93.
http://doi. org/10.2174/13 8161212799504731
PMid: 22364132

8. Lapi¢ I, Padoan A, Bozzato D, Plebani M.
Erythrocyte sedimentation rate and c-reactive
protein in acute inflammation. Am J Clin
Pathol.2019;153(1):14-29.
http://doi.org/10.1093ajcp/agqz142PMid:31598
6299.

9. Harrison MErythrocyte sedimentation rate and
C-reactive protein. Aust Prescr 2015;38(3):93-
4.
https://edoi.org/10.18773/austprescr.2015.034
PMid: 26648629

10.Burtis CA, Ashwood ER, Bruns DE. Teitz text
book of clinical chemistry and molecular
diagnosis. 4th ed. New Delhi: Elsevier
Saunders; p 546.

11.Chen D, Bao L, Lu SQ, Xu F. Serum albumin
and pre-albumin predict the poor outcome of
traumatic brain injury. PLoS One. 2014 ;9(3):
€93167.

12.Holcomb EM, Millis SR, Hanks RA. Comorbid
disease in persons with traumatic brain injury:
Descriptive  findings using the modified
cumulative illness rating scale. Arch Phys Med
Rehabil 2012;93:1338-42.

13.Rangarajan K, Subramaniam A, Jatin S, Gandhi
AS, Sharma V, Kamran F.Coagulation studies
in patients with orthopedic trauma. J Emerg
Traum Shock. 2010;3:4-8.

14.Engstrom M, Romner B, Schalen W, Reinstrup
P. Thrombocytopenia predicts Progressive
haemorrhage after head trauma. J Neurotrauma.
2000;22:291-96.

15.Nekludov M. Abnormal Coagulation and
Platelet Function in Severe Traumatic Brain
Injury. Stockholm: Karolinska Institutet; 2016.

16.Lindblad C, Thelin EP, Nekludov M, Frostell A,
Nelson DW, Svensson M, et al. Assessment of
platelet function in traumatic brain injury-A
retrospective observational study in the neuro-
critical care setting. Front Neurol. 2018;9:15.
https://doi.org/10.3389/fneur.2018.00015
PMid: 29434566

1291


https://doi.org/10.3389/fneur.2018.00015%20PMid:29434566
https://doi.org/10.3389/fneur.2018.00015%20PMid:29434566

Study On The Role Of Thrombocytes, Erythrocyte Sedimentation
Rate, And Albumin Levels In The Prognosis Of Head Injury Patients

17.Bray C, Bell LN, Liang H, Haykal R, Kaiksow
F, Mazza JJ.et al., Erythrocyte sedimentation
rate and C-reactive protein Measurements and
their relevance in clinical medicine. WMJ
2016;115(6):317-21. PMid:29094869

18.Litao MK, Kamat D. Erythrocyte sedimentation
rate And C-reactive protein: How best to use
them in clinical Practice. Paediatric Ann
2014;43(10):417-20.
https://doi.org/10.3928/00904481-20140924-
10 PMid:25290132

19.Harrison M. Erythrocyte sedimentation rate and
C-reactive Protein. Aust Prescr 2015;38 (3):93-
4. https://doi.org/10.18773/austprescr.2015.034
PMid: 26648629

20.Zaremba J, Skrobanski P, Losy J. Acute
ischaemic stroke increases the erythrocyte
sedimentation rate, which correlates with early
brain damage. Folia Morphol (Warsz).
2004;63(4):373-6. PMid:15712129

21.Kusuma G, Maliawan S, Mahadewa T,
Senapathi TG, Lestari AA, Muliarta IM.
Neutrophil-to-lymphocyte ratio and platelet-
to-lymphocyte ratio correlations with C-
reactive protein and erythrocyte sedimentation
rate in traumatic brain injury. Open Access
Macedonian J Med Sci. 2020;8(B):1185-92.
https://doi.org/10.3889/0amjms.2020.5544

22.Aguayo-Becerra  OA, Torres-Garibay C,
Macias-Amezcua MD, et al. Serum albumin
level as a risk factor for mortality in burn
patients. Clinics (Sao Paulo) 2013;68:940-5.

23.Leite HP, Rodrigues da Silva AV, de Oliveira
Iglesias SB, et al. Serum albumin is an
independent predictor of clinical outcomes in
critically ill children. Pediatr Crit Care Med
2016;17:e50-7. [PubMed] [Google Scholar]

24.Grénde PO, Asgeirsson B, Nordstrom CH.
Physiologic principles for volume regulation of
a tissue enclosed in a rig-ld shell with
application to the injured brain. J Trauma
1997;42(5, Suppl):S23-S31

25.Naredi S, Koskinen LO, Grande PO, et al.
Treatment of traumat-lc  head injury—
U.S./European guidelines or the Lund concept.
Crit Care Med 2003;31(11):2713-2714

26.Tabernero A, Medina A, Sanchez-Abarca LI,
Lavado E, Medina JM. The effect of albumin on
astrocyte energy metabolism is not brought
about through the control of cytosolic Ca2
concentrations but by free-fatty acid
sequestration. Glia. 1999;25:1-9.

Eur. Chem. Bull. 2023, 12(Special Issue 5), 1287 — 1292

Section A-Research Paper

27.Belayev L, Liu Y, Zhao W, Busto R, Ginsberg
MD. Human albumin therapy of acute ischemic
stroke: marked neuroprotective efficacy at
Moderate doses and with a broad therapeutic
window. Stroke. 2001;32:553-560.

1292


https://doi.org/10.3928/00904481-20140924-10
https://doi.org/10.3928/00904481-20140924-10
https://doi.org/10.18773/austprescr.2015.034%20PMid:26648629
https://doi.org/10.18773/austprescr.2015.034%20PMid:26648629
https://doi.org/10.3889/oamjms.2020.5544



