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In t r o d u c t I o n
In India, a staggering 1.5–2 million individuals are estimated to 
sustain traumatic brain injuries (TBIs) annually, with nearly 1 million 
tragically succumbing to their injuries. Road accidents are the 
primary cause, accounting for 60% of TBIs, followed by falls and 
violence.1

The need for rehabilitation following brain injuries is not only 
significant but also continuously rising. India, along with other 
developing nations, faces immense challenges in preventing 
TBIs, providing effective pre-hospital care, and ensuring proper 
rehabilitation amidst their rapidly evolving environments. 
Addressing these challenges is crucial to lessen the devastating 
burden of TBIs on individuals, families, and healthcare systems.2 
The starting point to this process is assessing and outcome 
prediction. The severity of TBI can range from minor injuries to 
severe trauma, necessitating accurate initial clinical assessment 
and documentation.1,2 

Clinical Scoring System in Traumatic Brain Injury
Clinical scores provide a quick, objective assessment of neurological 
function, allowing consistent evaluation across different healthcare 
settings and providers.  The clinical scoring system facilitates 
communication and collaboration between medical professionals 
involved in the patient’s care. They help categorize the severity of 
a TBI,  guide initial treatment, and allocate resources effectively. 
In addition, they track changes in a patient’s neurological state 
over time,  enabling assessment of treatment effectiveness and 
identification of potential complications. This allows adjustments 
in care plans and early intervention when needed. Overall they 
also aid in prognosis prediction. While limitations exist in this 
aspect,  scores can offer some insight into a patient’s potential 
recovery trajectory,  aiding in setting realistic expectations for 
families and guiding rehabilitation planning. Scoring systems 
empowers research efforts by providing comparable data across 
the studies,  leading to a better understanding of TBIs and the 
development of improved treatment strategies. 

In the ever-evolving landscape of TBI Glasgow coma scale (GCS) 
was the initial method of assessment. The GCS, a scale developed 
in 1974, has long been the gold standard tool for assessing 
consciousness in neurologically injured patients.3 The GCS though 
lauded for its simplicity for utilizing only three parameters of 
eye, verbal, and motor response, faces growing scrutiny in many 
aspects, despite its widespread use, critics point to weaknesses 
like limited outcome prediction, inconsistent application by 

different caregivers, and potential for scoring discrepancies.4 These 
limitations suggest the GCS might not be enough on its own as a 
potent tool thus prompting the development of newer scores like 
the full outline of unResponsiveness (FOUR) score in 2005 and the 
GCS-P score in 2018.5–7

The FOUR score incorporates additional parameters such 
as brainstem reflexes and respiration, providing a more holistic 
assessment.6 On the other hand, the GCS-P score (GCS with pupil 
reactivity information) was designed to augment prognostic 
accuracy (Fig. 1).7

Outcome Prediction in Traumatic Brain Injury 
Chawnchhim et  al. conducted a prospective cohort study 
comparing the predictive abilities of GCS, FOUR, and GCS-P scores in 
terms of functional outcomes at 3 months post-TBI. The study, which 
included 204 TBI patients, utilized the extended Glasgow outcome 
score (GOSE) for outcome assessment. Notably, the study found that 
all three scores were comparable in predicting functional outcomes, 
but coma scores assessed at 48 hours were superior in predicting 
poor outcomes compared to initial admission scores. The literature 
comparing these scores is scarce, making this study particularly 
relevant. The initial coma scores were assessed in the Emergency 
Department, followed by a reassessment after 48 hours.8 

The predictive abilities of the coma scores for in-hospital 
mortality were assessed through receiver operating curve (ROC) 
analysis. Both initial and 48-hour coma scores demonstrated 
comparable and excellent predictive abilities for mortality, with 
AUC values ranging from 0.65 to 0.88. The study did not find GCS-P 
to be superior to GCS in predicting mortality. When evaluating 
functional outcomes at 3 months, all three coma scores proved to 
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be good predictors of poor outcomes. Notably, the coma scores 
assessed at 48 hours demonstrated better predictive power for 
poor outcomes compared to the initial admission scores. The study 
further determined cut-off values for predicting poor outcomes, 
with a GCS score of 8, a GCS-P score of 8, and a FOUR score of 9 
identified as optimal.8

In the prediction of outcome, various parameters like hospital 
mortality, functional outcomes at different time points, and 
duration of hospital stay should be considered. Various scoring 
systems have been explored in the realm of traumatic brain injury 
for outcome prediction. Assessment includes clinical, biochemical, 
and radiological findings. Clinical scores include GCS, FOUR, GCS-P, 
imaging scores like Marshall and Rotterdam CT and prediction 
scores like CRASH and IMPACT have been studied in various settings. 
Prognostic models that incorporate not only traditional predictors 
but also CT scans and laboratory results, effectively distinguish 
between patients with good and poor outcomes at 6 months after 
a TBI.9,10 Recent research focused on biomarkers like glial fibrillary 
acidic protein (GFAP) and ubiquitin C-terminal hydrolase L1 (UCH-L1) 
as day-of-injury predictors of functional outcome after traumatic 
brain injury exhibiting good to excellent prognostic value for death 
and unfavorable outcomes, outperforming their diagnostic utility. 
However, they lack efficacy in predicting a 6-month recovery. This 
prognostic information is most valuable for patients with GCS 
scores ranging from 3 to 12.11 Machine learning algorithms are 
transforming TBI treatment prediction. By analyzing diverse data 
like demographics, lab results, and scans, algorithms can predict 
outcomes like survival and recovery risk. This empowers clinicians 
to personalize treatment plans and allocate resources effectively. 
While not a replacement for expertise, ML holds immense potential 
to improve patient care and outcomes (Fig. 1).12

Irrespective of the type of scoring system used the timing of 
application, temporal association the type of injury, and limitations 
should be considered while applying these scores. 

Comparative analyses with existing literature underscored the 
significance of this study. While some studies favored the FOUR 
score as a superior predictor of mortality, this study found all three 
scores to be comparable.13 The correlation of coma scores with 
the length of ICU and hospital stay was also explored, revealing 
an inverse relationship between increasing coma scores and the 

duration of stay. The ability to accurately predict patient outcomes is 
crucial in managing TBI. A recent study provided moderate evidence 
that the GCS and FOUR scores perform similarly in predicting 
in-hospital mortality and unfavorable outcomes. This finding offers 
medical staff the flexibility to choose the most appropriate tool 
based on the specific context and resources available.14

Despite its contributions, the study acknowledges certain 
limitations. Conducted during the COVID-19 pandemic, the study 
might have been affected by changes in TBI incidence and restricted 
patient recruitment. Additionally, increased mortality and morbidity 
due to COVID-19 could have influenced study outcomes, and 
limitations in follow-up care might have impacted the assessment 
of 3-month outcomes.

co n c lu s I o n
This study provides valuable insights into the predictive abilities 
of GCS, FOUR, and GCS-P scores in TBI patients. While all 
three scores demonstrated comparable efficacy in predicting 
functional outcomes, coma scores assessed at 48 hours emerged 
as superior predictors of poor outcomes at 3 months. This 
nuanced understanding of the predictive capacities of these 
scores contributes to the ongoing dialogue surrounding TBI 
prognostication and highlights the need for further research in this 
critical area. Irrespective of the type of scoring system instituted, 
reassessment at regular intervals using objective parameters is 
imperative. The advantages and disadvantages of each scoring 
parameter should be explored and a holistic approach should be 
employed to prognosticate patients with traumatic brain injury.

Au t h o r co n t r I b u t I o n s
MK: Writing and reviewing.

or c I d

Mathangi Krishnakumar  https://orcid.org/0000-0002-9225-3165

re f e r e n c e s
 1. Gururaj G. Epidemiology of traumatic brain injuries: Indian scenario. 

Neurol res 2002;24(1):24–28. DOI: 10.1179/016164102101199503.

Fig. 1: Various modalities for outcome prediction in traumatic brain injury 

https://orcid.org/0000-0002-9225-3165


Insights from Clinical Scoring Systems in Traumatic Brain Injuries

Indian Journal of Critical Care Medicine, Volume 28 Issue 3 (March 2024) 195

 2. Capizzi A, Woo J, Verduzco-Gutierrez M. Traumatic brain injury: 
An overview of epidemiology, pathophysiology, and medical 
management. Med Clin North Am 2020;104(2):213–238. DOI: 10.1016/j.
mcna.2019.11.001.

 3. Teasdale G, Jennett B. Assessment of coma and impaired 
consciousness. A practical scale. Lancet 1974;304(7872):81–84. DOI: 
10.1016/s0140-6736(74)91639-0.

 4. Perrin PB, Niemeier JP, Mougeot JL, Vannoy CH, Hirsch MA, Watts JA, 
et al. Measures of injury severity and prediction of acute traumatic 
brain injury outcomes. J Head Trauma Rehabil 2015;30(2):136–142. 
DOI: 10.1097/HTR.0000000000000026.

 5. Bodien YG, Barra A, Temkin NR, Barber J, Foreman B, Vassar M, et al. 
Diagnosing level of consciousness: The limits of the glasgow coma 
scale total score. J Neurotrauma 2021;38(23):3295–3305. DOI: 10.1089/
neu.2021.0199.

 6. Wijdicks EF, Bamlet WR, Maramattom BV, Manno EM, McClelland 
RL. Validation of a new coma score: The FOUR scores. Ann Neurol 
2005;58(4):585–593. DOI: 10.1002/ana.20611.

 7. Brennan PM, Murray GD, Teasdale GM. Simplifying the use of 
prognostic information in traumatic brain injury. Part 1: The GCS-
Pupils score: An extended index of clinical severity. J Neurosurg 
2018;128(06):1612–1620. DOI: 10.3171/2017.12.JNS172780.

 8. Chawnchhim AL, Mahajan C, Kapoor I, Sinha TP, Prabhakar H, 
Chaturvedi A. Comparison of glasgow coma scale full outline 
of unresponsiveness and glasgow coma scale: Pupils score for 
predicting outcome in patients with traumatic brain injury. Indian J 
Crit Care Med 2024;28(3):256–264.

 9. Asim M, El-Menyar A, Parchani A, Nabir S, Ahmed MN, Ahmed Z, et al. 
Rotterdam and Marshall scores for prediction of in-hospital mortality 

in patients with traumatic brain injury: An observational study. Brain 
Inj 2021;35(7):803–811. DOI: 10.1080/02699052.2021.1927181.

 10. Steyerberg EW, Mushkudiani N, Perel P, Butcher I, Lu J, McHugh GS, 
et al. Predicting outcome after traumatic brain injury: Development 
and international validation of prognostic scores based on admission 
characteristics. PLoS Med 2008;5(8):e165. DOI: 10.1371/journal.
pmed.0050165.

 11. Korley FK, Jain S, Sun X, Puccio AM, Yue JK, Gardner RC, et al. Prognostic 
value of day-of-injury plasma GFAP and UCH-L1 concentrations 
for predicting functional recovery after traumatic brain injury in 
patients from the US TRACK-TBI cohort: An observational cohort 
study. Lancet Neurol 2022;21(9):803–813. DOI: 10.1016/S1474-4422 
(22)00256-3.

 12. Khalili H, Rismani M, Nematollahi MA, Masoudi MS, Asadollahi A, 
Taheri R, et al. Prognosis prediction in traumatic brain injury patients 
using machine learning algorithms. Sci Rep 2023;13(1):960. DOI: 
10.1038/s41598-023-28188-w. 

 13. Gorji MA, Hoseini SH, Gholipur A, Mohammadpur RA. A comparison 
of the diagnostic power of the full outline of unresponsiveness scale 
and the glasgow coma scale in the discharge outcome prediction 
of patients with traumatic brain injury admitted to the intensive 
care unit. Saudi J Anaesth 2014;8(2):193–197. DOI: 10.4103/1658-
354X.130708.

 14. Ahmadi S, Sarveazad A, Babahajian A, Ahmadzadeh K, Yousefifard 
M. Comparison of glasgow coma scale and full outline of 
unresponsiveness score for prediction of in-hospital mortality in 
traumatic brain injury patients: A systematic review and meta-
analysis. Eur J Trauma Emerg Surg 2023;49(4):1693–1706. DOI: 10.1007/
s00068-022-02111-w.


	_GoBack

