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ABSTRACT

BACKGROUND: Trauma is a leading cause of mortality worldwide. Accurate prognostic assessment in emergency departments and 
intensive care units is essential for effective triage and management. Consequently, various prognostic markers have been explored 
in trauma populations. The pan-immune-inflammation (PIV) is a biomarker derived from a complete blood count (CBC) and can be 
rapidly obtained in clinical settings. This study aimed to evaluate the role of PIV in predicting the prognosis of trauma patients.

METHODS: This study examined patients admitted to a tertiary-level intensive care unit due to trauma at a training and research 
hospital. Established prognostic parameters, including the Revised Trauma Score (RTS), Glasgow Coma Scale (GCS), and Acute Physi-
ology and Chronic Health Evaluation II (APACHE II) scores, were evaluated. PIV values were calculated from laboratory data. Mortal-
ity, morbidity, and length of hospital stay were retrospectively analyzed. The predictive value of PIV for mortality was assessed using 
statistical methods.

RESULTS: A total of 74 patients were included. The survivor group comprised seven females (11.5%) and 54 males (88.5%), while the 
non-survivor group included one female (7.7%) and 12 males (92.3%). PIV, RTS, GCS, and APACHE II scores were effective in predicting 
mortality (p<0.001). The cut-off value for PIV was 6367.5; patients with PIV values below this threshold had a higher risk of mortality 
compared to those with higher values.

CONCLUSION: Rapid and reliable prognostication is essential in emergency settings. PIV demonstrates predictive performance 
comparable to established prognostic scoring systems. Early assessment of PIV in trauma patients may support more effective triage 
and treatment planning.
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INTRODUCTION

Trauma represents a major global health challenge due to 
its potential to cause long-term complications, permanent 
disability, and substantial healthcare costs. According to the 
World Health Organization (WHO), trauma accounts for 5.8 
million deaths annually, representing 10% of all deaths and 
16% of disabilities worldwide.[1] It is also one of the leading 
causes of mortality among young individuals, with nearly 80% 

of deaths in those aged 15–24 years attributed to trauma.
[2] Although trauma-related mortality has declined in recent 
years due to advances in hemorrhage control and the man-
agement of coagulopathy, secondary immunological compli-
cations, such as hospital-acquired infections, sepsis, and mul-
tiple organ failure, remain a significant concern in this patient 
population. With the rising incidence of traffic accidents and 
interpersonal violence, trauma patients constitute a sub-
stantial proportion of intensive care unit (ICU) admissions, 
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accounting for an estimated 10–15% of all ICU cases.[3] In 
low- and middle-income countries, emergency departments 
and ICUs are often overburdened, and the availability of ad-
vanced trauma centers is limited.[4] Therefore, reliable scoring 
systems are essential to ensure the efficient use of ICU re-
sources, which are characterized by limited bed capacity and 
high treatment costs.

In high-acuity settings such as emergency departments, rapid 
assessment of large patient volumes is critical to identify life-
threatening conditions and ensure timely transfer to the ICU 
or operating room when necessary. The ICU period repre-
sents a critical phase in trauma care, during which much of 
the early management is undertaken. Because the clinical 
status of patients with multiple trauma can change rapidly, 
continuous assessment of organ dysfunction, which predicts 
morbidity, and the use of prognostic scoring systems, which 
assess disease severity and predict mortality, are essential in 
this patient population. Early warning scores play an impor-
tant role in guiding clinical monitoring and treatment.

Risk stratification at the time of admission is crucial in trauma 
patients, as it directly influences prognosis by supporting ac-
curate clinical decision-making, enabling early intervention, 
and facilitating appropriate supportive care. Scoring systems 
based on physiological and anatomical parameters, such as the 
Acute Physiology and Chronic Health Evaluation II (APACHE 
II), Revised Trauma Score (RTS), Injury Severity Score (ISS), 
and Trauma and Injury Severity Score (TRISS), are widely 
used in trauma care.[5] Among these, RTS, ISS, and TRISS have 
been in use for more than three decades.[5] Anatomical scores 
(e.g., ISS and New Injury Severity Score [NISS]) are more 
effective in predicting ICU admission, whereas physiological 
scores (RTS, Glasgow Coma Scale [GCS], and APACHE II) 
are more closely associated with mortality prediction. The 
TRISS, a combined anatomo-physiological scoring system, has 
been shown to better predict ICU length of stay and duration 
of mechanical ventilation.[6] Various quantitative trauma scor-
ing systems have been developed to support clinical decision-
making in trauma management, and numerous studies have 
evaluated their performance. Jiang et al.[7] emphasize that the 
ideal scoring tool for trauma patients should be easy to use, 
accurately identify critically ill patients, and provide rapid and 
reliable mortality prediction to improve outcomes. 

A complex physiological cascade is initiated within seconds 
of trauma, involving hemodynamic, metabolic, hemostatic, 
neuroendocrine, and immunological systems.[8] A systemic 
inflammatory response is typically triggered within approxi-
mately 30 minutes following severe injury or multiple trauma.
[9] Although this response is essential for tissue repair, dys-
regulation of the balance between pro- and anti-inflammatory 
processes may lead to immune dysfunction in severe trauma, 
resulting in complications such as sepsis and multiple organ 
failure. The systemic response to trauma has long been a ma-
jor focus of research; however, the underlying mechanisms are 
not yet fully understood. Although various markers have been 

investigated to assess the systemic response to trauma, none 
has been established as part of trauma scoring systems.[10]

Proinflammatory mediators released from damaged tissues 
following trauma and elevated in the circulation further exac-
erbate endothelial injury and inflammation.[11,12] At this stage, 
understanding the role of blood cell components used in cal-
culating the pan-immune-inflammation value (PIV) is essential 
for elucidating trauma pathophysiology.[13,14] Neutrophils, the 
most abundant leukocytes in humans and key regulators of 
immune homeostasis, are the first cells to arrive at the site of 
injury.[15] They are activated by endogenous signals released 
from damaged and/or necrotic cells following tissue damage. 
These mediators stimulate neutrophil production and activa-
tion, resulting in the release of substances such as proteases 
and oxygen radicals that damage healthy tissues. Following 
major trauma, neutrophils may accumulate and injure not 
only damaged tissues but also healthy organs, such as the 
lungs and liver, potentially leading to severe complications 
such as acute respiratory distress syndrome (ARDS). 

The pan-immune-inflammation value is a novel biomarker 
used to estimate the inflammatory status of patients, based 
on neutrophil, platelet, monocyte, and lymphocyte counts 
(calculated as neutrophils × platelets × monocytes / lympho-
cytes).[16] Derived from routine whole-blood parameters that 
can be rapidly and easily obtained in most clinical settings, 
PIV has been increasingly investigated in recent years for its 
association with inflammation and patient outcomes, includ-
ing mortality and survival. Its advantages include low cost, 
wide availability, and ease of calculation, which contribute to 
its growing popularity. PIV was first identified as a prognostic 
factor in patients with metastatic colorectal cancer receiv-
ing chemotherapy by Fucà et al.[15] in 2020. Subsequently, its 
prognostic role has been explored in various malignancies, in-
cluding esophageal, gastric, pancreatic, hepatocellular, breast, 
lung, melanoma, glioblastoma (GBM), prostate, and renal can-
cers, as well as in a range of non-malignant conditions such as 
multiple sclerosis, deep vein thrombosis, pulmonary embo-
lism, cerebrovascular disease, chronic obstructive pulmonary 
disease (COPD), coronavirus disease 2019 (COVID-19), pso-
riasis, geriatric frailty, and burns. In recent years, studies have 
examined PIV in various immune and inflammatory diseases 
and specific patient populations, including hypertension, ST-
elevation myocardial infarction, dyslipidemia, anti-neutrophil 
cytoplasmic antibody-associated (ANCA-associated) vascu-
litis, sepsis, and septic shock, demonstrating its association 
with prognosis.[17-23] 

A review of the literature in scientific databases reveals a lack 
of studies evaluating the relationship between PIV and trauma 
severity, organ failure, or mortality. This gap underscores the 
need for simple, cost-effective biomarkers that enable rapid 
assessment of the systemic inflammatory response follow-
ing trauma. Investigating the potential predictive role of PIV, 
particularly in relation to post-traumatic organ failure, sepsis, 
and mortality, may support clinical decision-making and con-
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tribute to improved management strategies. Therefore, the 
evaluation of PIV in trauma patients represents an important 
and clinically relevant gap in the literature.

MATERIALS AND METHODS
This retrospective study was conducted at a tertiary care 
center in accordance with the Declaration of Helsinki and 
was approved by the Bilecik Şeyh Edebali University Non-
Interventional Clinical Research Ethics Committee (Date: 
29.11.2023, Decision no: E-10333602-050.04.01-218622). 
Patients who presented to the emergency department due 
to trauma and subsequently required intensive care unit ad-
mission within the past two years were included.

Inclusion Criteria:

1. Age ≥18 years

2. Admission to the ICU following trauma.

Exclusion Criteria:

1. Age <18 years.

Demographic characteristics (age, sex), comorbidities, mech-
anisms of trauma, length of hospital stay, laboratory parame-
ters, surgical interventions during hospitalization, and mortal-
ity outcomes were recorded. Laboratory data were obtained 
from routine tests performed during the patients' stay in the 
intensive care unit. The mean transfer time from the emer-
gency department to the ICU was 3 hours 30 minutes (209.8 
minutes), with a median of 2 hours 55 minutes (174.5 min-
utes). Based on laboratory data, the glucose-to-potassium 
ratio and the PIV were calculated. Additionally, the RTS, GCS, 
and APACHE II scores were retrospectively assessed. Clini-
cal outcomes, including mortality, length of hospital stay, and 
need for endotracheal intubation, were obtained from hospi-
tal records, and patients were analyzed according to outcome 
groups. Supplemantery Appendix: https://jag.journalagent.
com/travma/abs_files/UTD-47646/UTD-47646_(2)_Screen_
Shot_2026-04-16_at_16.42.57.png 

Using appropriate statistical methods, the predictive perfor-
mance of PIV for mortality in trauma patients was evaluated 
and compared with established prognostic parameters.

Patients aged ≥18 years who were admitted to the ICU due 

Table 1.	 Distribution of demographic characteristics and vital signs in survivor and non-survivor patients 

		  Survivor	 Non-survivor	 Test value	 p-value
		  n (%)	 n (%)		

Sex

	 Female	 7 (11.5)	 1 (7.7)	 0.159	 0.690

	 Male	 54 (88.5)	 12 (92.3)		

Age*	 36.26	 43.31	 321.0	 0.283

Type of trauma				  

	 Blunt	 57 (93.4)	 11 (84.6)	 1.121	 0.290

	 Sharp force	 4 (6.6)	 2 (15.4)		

Total hospital stay*	 41.91	 16.81	 127.5	 <0.001

Diagnosis at admission				  

	 Thoracic trauma	 7 (11.5)	 1 (7.7)

	 Head trauma	 36 (59.0)	 8 (61.5)

	 Extremity trauma	 9 (14.8)	 0 (0)	 3.636	 0.304

	 Abdominal trauma	 9 (14.8)	 4 (30.8)		

Concomitant injury				  

	 Yes	 41 (67.2)	 9 (69.2)

	 No	 20 (32.8)	 4 (30.8)	 0.020	 0.888

Intubation				  

	 Yes	 19 (31.1)	 13 (100)

	 No	 42 (68.9)	 0 (0)	 20.699	 <0.001

Surgical intervention				  

	 Yes	 28 (45.9)	 8 (61.5)

	 No	 33 (54.1)	 5 (38.5)	 1.049	 0.306

Chi-square test; *Mann–Whitney U test (mean rank).

https://jag.journalagent.com/travma/abs_files/UTD-47646/UTD-47646_(2)_Screen_Shot_2026-04-16_at_16.42.57.png
https://jag.journalagent.com/travma/abs_files/UTD-47646/UTD-47646_(2)_Screen_Shot_2026-04-16_at_16.42.57.png
https://jag.journalagent.com/travma/abs_files/UTD-47646/UTD-47646_(2)_Screen_Shot_2026-04-16_at_16.42.57.png


Güneri et al. Can PIV predict mortality?  

Ulus Travma Acil Cerrahi Derg, May 2026, Vol. 32, No. 5 561

to trauma were included in the study. Exclusion criteria were 
age <18 years and transfer to another hospital for any reason. 
A total of 81 trauma patients were screened, and seven were 
excluded based on these criteria.

Statistical Analysis

All data were analyzed using SPSS version 26.00 (SPSS Inc., 
Chicago, USA). The normality of continuous variables was as-
sessed using the Kolmogorov–Smirnov test. Categorical vari-
ables were compared using the Pearson chi-square test. Dif-
ferences between two groups with non-normally distributed 
continuous variables were analyzed using the Mann–Whitney 
U test. Continuous variables were expressed as median (first 
and third quartiles). Optimal cut-off values for PIV, RTS, GCS, 
glucose-to-potassium ratio, and APACHE scores were deter-
mined using receiver operating characteristic (ROC) curve 
analysis. A p value <0.05 was considered statistically signifi-
cant. 

RESULTS
Sample size estimation was performed using G*Power based 
on α=0.05, power=0.8, and an effect size of 0.7. The mini-
mum sample size required to achieve statistical power was 
calculated as 70 patients. A total of 74 patients were included 
in the study, of whom 13 (17.6%) were non-survivors and 67 
(82.4%) were survivors. In the survivor group, there were 
seven females (11.5%) and 54 males (88.5%), while the non-

survivor group included one female (7.7%) and 12 males 
(92.3%). The mean age was 50.23±22.03 years in non-sur-
vivors and 44.67±20.57 years in survivors. The mean length 
of hospital stay was 7.85±14.37 days in non-survivors and 
12.44±7.78 days in survivors. Table 1 presents the distribu-
tion of demographic characteristics and vital signs among 
survivor and non-survivor groups. There were statistically 
significant differences between the groups in terms of intuba-
tion status and length of hospital stay (p<0.001). 

Table 2 shows the comparison of laboratory parameters and 
trauma scores between the groups. Comparative analysis of 
laboratory parameters and trauma scores revealed signifi-
cantly higher values of PIV, RTS, GCS, hematocrit, hemoglo-
bin, platelet count, and diastolic and systolic blood pressure 
in survivors. In contrast, APACHE II scores, lactate, glucose, 
potassium, glucose-to-potassium ratio, and lymphocyte count 
were higher in non-survivors. There was no statistically sig-
nificant difference in PIV values between females and males 
(p=0.095). Similarly, no significant difference was observed 
between blunt and sharp-force injuries (p=0.984).

ROC analysis showed that the area under the curve (AUC) 
for PIV, RTS, GCS, and APACHE II was statistically significant 
(p<0.001) (Fig. 1). The AUC values for PIV, RTS, GCS, and 
APACHE II were 0.702, 0.871, 0.805, and 0.115, respectively 
(Table 3), demonstrating that these parameters have predic-
tive value for mortality.[24] The optimal cut-off values for 
PIV, RTS, GCS, and APACHE II were 6367.5, 3.5, 14.5, and 

Table 2.	 Comparison of laboratory parameters and trauma scores between survivor and non-survivor patients

		  Survivor	 Non-survivor	 Test value	 p-value
		  Median (first and third quartiles)	 Median (first and third quartiles)		

PIV	1875.0 (1078.5-4367.5)	 484.2 (73.68-4145.5)	 236.0	 0.023

RTS	8.0 (6.5-8.0)	 4.0 (3.0-5.0)	 102.5	 <0.001

APACHE II	 13.0 (8.0-17.0)	 28.0 (22.5-39.5)	 91.0	 <0.001

GCS	 14.0 (9.0-15.0)	 3.0 (1.0-6.0)	 155.0	 <0.001

Lactate	 1.8 (1.20-2.55)	 4.6 (2.71-10.95)	 130.5	 <0.001

Glucose	 135.0 (119.0-163.0)	 210.0 (122.0-240.0)	 249.0	 0.036

Potassium	 4.10 (3.81-4.39)	 4.64 (3.68-5.21)	 271.0	 0.075

G/P		 33.0 (29.1-39.5)	 43.7 (25.9-54.4)	 311.5	 0.227

Hematocrit (Hct)	 36.8 (33.3-40.7)	 31.2 (16.8-35.75)	 195.0	 0.004

Hemoglobin (Hb)	 12.5 (11.3-13.8)	 10.7 (5.45-12.1)	 184.5	 0.002

Neutrophils	 11.07 (8.72-15.86)	 7.6 (3.63-20.4)	 327.0	 0.324

Monocytes	 0.73 (0.55-1.02)	 0.7 (0.18-1.28)	 325.0	 0.310

Platelets	 190.0 (161.5-232.0)	 155.0 (110.5-204.0)	 232.5	 0.020

Lymphocytes	 0.87 (0.5-1.14)	 1.3 (0.85-2.08)	 204.5	 0.006

Diastolic blood pressure	 75.0 (70.0-81.0)	 52.0 (34.5-62.5)	 83.5	 <0.001

Systolic blood pressure	 124.0 (113.0-137.0)	 86.0 (66.0-112.0)	 123.5	 <0.001

PIV: Pan-immune-inflammation value; RTS: Revised trauma score; GCS: Glasgow coma scale; APACHE II: Acute Physiology and Chronic Health Evaluation I.



Güneri et al. Can PIV predict mortality?  

Ulus Travma Acil Cerrahi Derg, May 2026, Vol. 32, No. 5562

4.5, respectively, demonstrating their diagnostic value for 
mortality. At these thresholds, the sensitivity values for PIV, 
RTS, GCS, and APACHE II were 0.846, 0.462, 0.923, and 0, 
respectively, while the corresponding specificity values were 
0.148, 0.984, 0.361, and 0.934.

DISCUSSION
When demographic and clinical characteristics were com-
pared between survivor and non-survivor groups, no signifi-
cant differences were observed in terms of sex, age, trauma 
mechanism, primary diagnosis at admission, or the presence 
of additional injuries. The length of hospital stay was signifi-
cantly longer among survivors, which is consistent with the 
expected course of recovery. A marked difference was ob-

served in intubation status, as all patients in the non-survivor 
group were intubated, compared with only a minority of sur-
vivors. Surgical intervention rates did not differ significantly 
between the groups. Overall, these findings suggest that de-
mographic factors did not have a significant impact on mortal-
ity in our study.

In the present study, PIV was found to be associated with 
mortality in trauma patients. In addition to supporting the 
predictive value of established prognostic markers reported 
in the literature, our study strengthens the evidence linking 
PIV to trauma outcomes and highlights the need for further 
research in this area.[25,26] There are no published studies in 
the literature evaluating the prognostic value of PIV in poly-
trauma patients. However, a limited number of recent stud-
ies in conditions such as burn injuries and earthquake-related 
injuries—both of which involve trauma-like inflammatory 
responses—suggest its potential relevance, although direct 
evidence remains limited. Agan et al.[14] evaluated 76 patients 
with earthquake-related crush injuries and reported that high-
er PIV values  were associated with increased rates of ICU ad-
mission and dialysis requirement. These findings suggest that 
PIV may serve as an early indicator to guide triage and treat-
ment planning. Similarly, in a retrospective study including 
140 patients with earthquake-induced crush injuries and 200 
control patients, Yasar et al.[27] evaluated PIV alongside other 
inflammatory biomarkers, such as neutrophil-to-lymphocyte 
ratio (NLR), platelet-to-lymphocyte ratio (PLR), monocyte-
to-lymphocyte ratio (MLR), systemic immune-inflammation 
index (SII), and systemic inflammation response index (SIRI), 
and assessed clinical outcomes, including length of hospital 
stay, dialysis requirement, and blood product transfusion. 
PIV values were significantly higher in the earthquake group; 
however, no significant associations were observed with di-
alysis requirement, blood transfusion, or length of hospital 
stay. Nevertheless, elevated PIV levels were suggested to be 
associated with poorer overall outcomes. Furthermore, two 
recent studies have evaluated PIV values in burn patients.[25,26] 
Dincer et al.[25] reported significantly higher PIV values  in a 
cohort of 100 burn patients who died, suggesting that PIV 

Table 3.	 Areas under the curve, cut-off values, sensitivity, and specificity of the, Acute Physiology and Chronic Health Evaluation II, 
Glasgow Coma Scale, and glucose-to-potassium ratio for predicting mortality

Variable	 Area	 Asymptotic sig.	 Asymptotic 95% CI	 Cut-off	 Sensitivity (%)	 Specificity (%)

			   Lower	 Upper

PIV	 0.702	 0.046	 0.504	 0.901	 6367.5	 0.846	 0.148

RTS	 0.871	 <0.001	 0.758	 0.981	 3.5	 0.462	 0.984

GCS	 0.805	 <0.001	 0.676	 0.933	 14.5	 0.923	 0.361

G/P	 0.393	 0.335	 0.175	 0.611	 25.3	 0.077	 0.918

APACHE II	 0.115	 <0.001	 0.028	 0.201	 4.5	 0	 0.934

PIV: Pan-immune-inflammation value; RTS: Revised Trauma Score; GCS: Glasgow Coma Scale; APACHE II: Acute Physiology and Chronic Health Evaluation I.

Figure 1. Receiver operating characteristic (ROC) curves of Acute 
Physiology and Chronic Health Evaluation II (APACHE II), glucose-
to-potassium ratio, Glasgow Coma Scale (GCS), pan-immune-
inflammation value (PIV), and Revised Trauma Score (RTS) for 
predicting mortality.
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may serve as a reliable biomarker for predicting in-hospital 
mortality. Similarly, Xi et al.,[26] in a study of 367 patients with 
facial burns, found that higher PIV values were associated 
with increased scar formation. In contrast to these studies, 
our study examined the relationship between PIV and key 
clinical outcomes in polytrauma patients, including injury se-
verity, development of organ failure, need for and duration 
of intubation, length of intensive care and hospital stay, and 
mortality. These aspects underscore the novelty and clinical 
relevance of our study.

In the present study, elevated lactate levels and reduced sys-
tolic and diastolic blood pressure were identified as signifi-
cant predictors of mortality. These parameters reflect tissue 
hypoxia, inadequate perfusion, and shock—well-established 
biochemical and clinical markers strongly associated with 
early mortality.[27] Additionally, the glucose-to-potassium 
(Glu/K) ratio was significantly higher in non-survivors. Con-
sistent with our findings, Katipoglu et al.,[28] in a study of 99 
patients with blunt abdominal trauma, also reported higher 
Glu/K ratios among non-survivors. Following trauma, sym-
pathetic activation and catecholamine release increase serum 
glucose levels while reducing potassium levels. Moreover, 
post-traumatic hyperglycemia and insulin resistance are rec-
ognized contributors to increased mortality.

Numerous studies have compared the prognostic perfor-
mance of established trauma scoring systems, such as RTS, 
GCS, and ISS.[29-31] Consistent with the literature, RTS and 
GCS were strong predictors of mortality in our study. The 
lack of an association between APACHE II scores and mortal-
ity may be attributable to the relatively small sample size. Fur-
thermore, APACHE II requires assessment of the worst val-
ues within the first 24 hours, limiting its utility in emergency 
settings. GCS and RTS also have certain limitations, particu-
larly the influence of endotracheal intubation and patient age, 
as respiratory rate is not standardized in intubated patients 
or younger individuals.[32] Additionally, the use of GCS alone 
has limited sensitivity for detecting traumatic brain injury in 
polytrauma patients.[33]

In recent years, inflammatory biomarkers derived from com-
plete blood count parameters have attracted increasing inter-
est for predicting clinical outcomes.[20,34,35] The PIV is a novel 
biomarker incorporating four immune cell types—neutro-
phils, monocytes, platelets, and lymphocytes—reflecting the 
systemic immune-inflammatory response. Numerous studies 
in oncology, cardiology, and critical care have demonstrated 
strong associations between PIV, disease severity, and mor-
tality.[16] Although PIV has been linked to clinical outcomes 
in conditions such as malignancy, sepsis, acute burns, stroke, 
and heart failure, its prognostic utility in trauma patients—
particularly those with polytrauma—remains insufficiently 
explored. Given that trauma-induced physiological and in-
flammatory responses are closely associated with mortality, 
investigating PIV in this population is of particular importance.

In our study, lower PIV values were significantly associated 
with mortality. ROC analysis confirmed that PIV had signifi-
cant predictive ability for mortality, suggesting its potential 
role as a prognostic biomarker in trauma patients. Across the 
literature, PIV values vary substantially among different dis-
ease groups, suggesting that their clinical interpretation may 
differ between acute inflammatory states, such as trauma, 
and chronic conditions, such as cancer or cardiometabolic 
diseases.

For example, Lin et al.[36] demonstrated improved overall sur-
vival in breast cancer patients with lower PIV values in a co-
hort of 1,312 patients. Baş et al.[34] reported that higher PIV 
levels were associated with frailty in 450 geriatric patients. In 
patients with hypertension, Wu et al.[30] found that elevated 
PIV values were linked to increased mortality.[30] Further-
more, a meta-analysis by Hai-Jing et al.,[37] including 8,799 can-
cer patients across 30 studies, concluded that high PIV values 
were significantly associated with reduced overall survival. 

The differences observed in trauma may be related to the 
distinct nature and temporal dynamics of the inflammatory 
response. In chronic conditions such as cancer or cardio-
vascular disease, inflammation is persistent, low-grade, and 
prolonged, leading to elevation of immune cell counts and, 
consequently, higher PIV values. In contrast, trauma induces 
a sudden hyperinflammatory response that may rapidly tran-
sition into a state of immune suppression. Previous studies 
have demonstrated that cellular reserves and functions de-
cline rapidly following severe trauma. Therefore, PIV should 
not be interpreted in isolation but rather in the context of 
the underlying disease process and its temporal course.

Given the variables influencing PIV, the potential effects of 
blood transfusions and therapeutic interventions on hema-
tological parameters should be considered. To minimize con-
founding, PIV in our study was calculated using laboratory 
values obtained at initial presentation. In a study involving 82 
patients with septic shock, PIV did not reliably predict mor-
tality, likely due to treatment-related fluctuations in immune 
cell counts.[35] Nevertheless, even in that study, patients with 
lower PIV values demonstrated better survival compared 
with those with higher values.

In our cohort, in contrast to studies involving burns or earth-
quake-related crush injuries—where elevated PIV has been 
associated with poorer outcomes—we found that lower PIV 
values were associated with mortality. This discrepancy may 
be explained by the heterogeneity of trauma mechanisms, 
compared with the more homogeneous populations ob-
served in burn or crush injury studies.

Several mechanisms may account for this inverse rela-
tionship:

1. Early post-traumatic immune exhaustion: Severe 
trauma may lead to rapid depletion or functional impairment 
of neutrophils, monocytes, and platelets, resulting in reduced 
cell counts and lower PIV values.[38]
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2. Failure of lymphocyte recovery: Persistent lymphope-
nia has been associated with increased mortality in trauma, 
independent of leukocytosis patterns.[39]

3. Functional, not just numerical, immune deficits: 
Trauma impairs neutrophil chemotaxis, phagocytosis, recep-
tor expression, and T-cell function, leading to inadequate anti-
gen presentation and dysregulated cytokine response.[40]

Taken together, the association between high PIV and poor 
outcomes described in chronic inflammatory or more homo-
geneous acute conditions may not apply to severe trauma. In 
this context, low PIV may reflect immune exhaustion, dys-
function, or impending immunosuppression, factors closely 
associated with increased mortality. Therefore, the clinical in-
terpretation of PIV should consider trauma type, timing, and 
the phase of the immune response (early hyperinflammation 
vs. late immunosuppression). Future studies should evaluate 
serial PIV measurements (e.g., at 0–24 hours, 48 hours, and 
day 7) to better characterize the dynamic relationship be-
tween PIV, immune dysfunction, and mortality.

In the context of major trauma and mass-casualty scenarios, 
incorporating PIV into simplified scoring systems may en-
hance triage accuracy during the “golden hours.” Moreover, 
real-time digital or mobile tools for calculating PIV could sup-
port rapid clinical decision-making in emergency settings.

Limitations

The primary limitations of this study include its retrospec-
tive and single-center design. Although the sample size was 
relatively small compared with other studies, it exceeded 
the minimum required based on G*Power analysis. Another 
limitation is the inability to precisely determine the time in-
terval between the trauma event and laboratory evaluation. 
Only the time between emergency department admission 
and intensive care unit admission could be obtained from the 
hospital system. Additionally, due to the limited sample size, 
subgroup analyses based on trauma type could not be per-
formed. Larger, multicenter prospective studies are needed 
to further clarify the relationship between PIV and trauma 
outcomes.

CONCLUSION

In this trauma cohort, RTS, GCS, APACHE II scores, intuba-
tion status and duration, length of hospital stay, serum lactate 
levels, glucose-to-potassium ratio, and systolic and diastolic 
blood pressures differed significantly between survivors and 
non-survivors. Notably, this study is the first to evaluate the 
early prognostic value of PIV at initial presentation in trauma 
patients, demonstrating a significant association between PIV 
and mortality.

Rapid and reliable prognostication is essential in emergency 
settings. Early inflammatory responses following trauma are 
closely linked to subsequent organ failure. Given that PIV is 

simple to calculate, cost-effective, and based on widely avail-
able laboratory parameters, it may serve as a valuable adjunct 
for triage and treatment planning in trauma care. In particular, 
low PIV values may warrant increased clinical vigilance.
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Travma hastalarında farklı bir bakış açısı kohortu: PIV ölüm oranını öngörebilir mi?
AMAÇ: Travma, dünya genelinde ölümlerin önemli bir bölümünü oluşturmaktadır. Acil servislerde ve yoğun bakım ünitelerinde bu hastaların prog-
nozunu tahmin etmek, etkili triyaj ve takip planlaması için çok önemlidir. Bu nedenle, travma hastalarında çok sayıda prognostik belirteç araştırılmak-
tadır. Panimmün-inflamasyon (PIV), tam kan sayımından (CBC) hesaplanabilen ve tıbbi ünitede hızlı bir şekilde uygulanabilen bir biyobelirteçtir. Bu 
çalışma, PIV değerinin travma hastalarının prognozunda rol oynayıp oynamadığını değerlendirmeyi amaçlamıştır.
GEREÇ VE YÖNTEM: Bu çalışma, üçüncü basamak yoğun bakım olanaklarına sahip bir eğitim ve araştırma hastanesinde travma nedeniyle yoğun 
bakım ünitesine yatırılan hastaları incelemiştir. Bilinen prognostik parametreler (RTS, GCS ve APACHE II gibi) değerlendirilmiş, PIV değerleri hesap-
lanmış ve mortalite, morbidite ve hastanede kalış süresi retrospektif  olarak analiz edilmiştir. PIV değerinin mortaliteyi tahmin etme değeri istatistiksel 
olarak analiz edilmiştir.
BULGULAR: Çalışmaya toplam 74 hasta dahil edilmiştir. Hayatta kalanlar grubunda 7 kadın (%11.5) ve 54 erkek (%88.5) bulunurken, ölenler gru-
bunda 1 kadın (%7.7) ve 12 erkek (%92.3) vardı. PIV, RTS, GKS ve APACHE skorlarının mortaliteyi tahmin etmede etkili olduğu bulundu (p<0.001). 
PIV değeri için eşik değer 6367.5 olarak bulundu ve bu değerin altında PIV değerine sahip hastaların, daha yüksek değerlere sahip olanlara göre ölme 
olasılığı daha yüksekti.
SONUÇ: Acil durumlarda hızlı ve güvenilir prognoz çok önemlidir. PIV değeri, diğer bilinen prognoz skorlama sistemlerine benzer bir mortalite 
tahmin etkisi yaratma potansiyeline sahiptir. Travma hastalarında PIV değerinin hızlı değerlendirilmesi, daha etkili triyaj ve tedavi planlamasını kolay-
laştırabilir.

Anahtar sözcükler: Mortalite; panimmün-enflamasyon değeri; prognoz; travma.
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