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Abstract 

Background  To examine the relationship between neutrophil-to-lymphocyte ratio (NLR), age, and mortality rates 
after emergency surgery.

Methods  In this observational study, a total of 851 patients undergoing emergency surgery between January 2022 
and January 2023 were retrospective examined. Using 30 and 180 days mortality data, NLR differences and receiver 
operating characteristic (ROC) curves were analyzed using a 65-year threshold. A multiple logistic regression model 
was constructed incorporating age and NLR. Finally, Kaplan–Meier curves were constructed for mortality.

Results  Among 851 patients, the 30 and 180 days mortality rates were 5.2% and 10.8%, respectively. Median NLR 
in 30 days was 5.6 (3.1 to 9.6) in survivors and 8.7 (4.6 to 13.4) in deceased patients (p < 0.0001); in 180 days, it was 5.5 
(3.1 to 9.8) and 8.8 (4.8 to 14.5), respectively (p < 0.0001). In the 30- and 180-days mortality analyses, median NLRs 
were 5.1 (2.9 to 8.9) and 4.9 (2.9 to 8.8) in survivors and 10.6 (6.9 to 16.6) and 9.3 (5.4 to 14.9) in deceased patients 
aged < 65 years, respectively. The ROC AUC in patients younger than 65 years was higher for 30 days (AUC 0.75; 95% CI 
0.72 to 0.87) and 180 days (AUC 0.73; 95% CI 0.64 to 0.81). Multivariate logistic regression revealed that the NLR (odds 
ratio, 1.03 [95% CI 1.005 to 1.053; p = 0.0133) and age (odds ratio, 1.05 [95% CI 1.034 to 1.064; p < 0.0001) significantly 
contributed to the model. Survival analysis revealed differences in the 180 days mortality (p = 0.0006).

Conclusion  We observed differences in preoperative NLR between patients who survived and those who died 
after emergency surgery. Age impacts the use of NLR as a mortality risk factor.

Trial registration  NCT06549101, retrospectively registered.
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Introduction
Immune system and inflammatory responses are crucial 
in systemic reactions to surgical stress and tissue repair 
[1]. However, it is not considered a significant factor in 
the preoperative assessment of patients before surgery.

One way to assess the inflammatory state and com-
ponents of a patient’s innate immune response is the 
neutrophil-to-lymphocyte ratio (NLR), derived from the 
ratio between the number of neutrophils and the total 
lymphocyte count [2]. The NLR is a systemic inflamma-
tory response index that reflects the balance between 
innate (neutrophils) and adaptive (lymphocytes) immune 
responses [3, 4]. This simple yet informative index can 
be readily obtained from routine preoperative complete 
blood count [5]. However, despite its clinical conveni-
ence, the role of the NLR in emergency surgery remains 
relatively underexplored.

The role of inflammation has been delineated using 
NLR in various health conditions such as acute kidney 
injury [4], ischemic stroke [6], cardiovascular mortality 
[7, 8], sepsis [9], chemotherapy outcomes in cancer [10, 
11], and overall mortality [12]. Additionally, neutro-
phils are related to cardiovascular complications as one 
of the primary cellular components of the host immune 
response against pathogens and tissue damage repair 
[2, 13, 14].

Here, we hypothesized that an increased NLR reflects 
a subjacent inflammatory state predisposing patients to 
adverse postoperative outcomes. Therefore, we retro-
spectively analyzed patients who underwent emergency 
surgeries at our center. We aimed to address the relation-
ship between the NLR and mortality rates after non-car-
diac emergency surgery.

Materials and methods
Ethical approval and study design
Following approval from the Research Ethics Board 
of our hospital (Ref: OAIC 37/22), we conducted a ret-
rospective observational analysis of all patients admit-
ted to our center’s emergency operating room between 
January 2022 and January 2023. Patient consent was not 
required by the ethics committee because of the retro-
spective design of the study. Personal information was 
kept confidential.

Data collection
Data collected from electronic patient records included 
age, preoperative blood count, and the American Society 
of Anesthesiologists physical status classification. Addi-
tionally, comorbidities, complete blood count results and 
the type of surgery were documented. Using the national 
registry database, patients who died within 6 months 
were identified. Mortality analyses were conducted after 

30 and 180 days. Additionally, a sub-analysis utilizing 65 
years of age as the threshold was performed to assess the 
differences between younger and older patients.

Statistical analysis
Categorical variables were summarized using absolute 
and relative frequencies. Percentage comparisons were 
performed using Fisher’s exact test. Continuous varia-
bles were presented as medians and interquartile ranges. 
Median non-paired comparisons were assessed using the 
Mann–Whitney U test. Receiver operating characteristic 
(ROC) curves for mortality were generated using NLR 
data and 95% confidence intervals were computed [15]. 
Finally, we conducted multiple logistic regression analy-
sis employing age and NLR as independent quantitative 
variables, while mortality was treated as a dichotomized 
outcome variable. We calculated a pseudo R2 (Tjur’s R2) 
and evaluated the goodness-of-fit using the Hosmer–
Lemeshow test and log-likelihood ratio. Multicollinearity 
was ruled out using the Variance Inflation Factor (VIF) 
and R2 with other variables. The resulting model was fur-
ther tested against a complex model with additional vari-
ables, incorporating comorbidities that were found to be 
significantly different between survivors and deceased 
patients. Statistical significance was set at p < 0.05. Data 
was analyzed using the GraphPad Prism software, ver-
sion 10.1 (La Jolla, CA, USA).

Results
A total of 851 patients who underwent emergency sur-
gery during the screening period were included. Mor-
tality at 30 days was 5.2% (n = 44), which increased 
to 10.8% (n = 92) at 6 months. (Table  1.). Most of the 
patients undergoing emergency surgery had intra-
peritoneal pathology. Within the subgroup analysis, 
patients with vascular pathology had higher mortal-
ity (p = 0.0022). We found a difference in the median 
NLR at 30 days between survivor patients (n = 807) 
with a median value of 5.6 (first and third quartiles 3.1 
to 9.6) and deceased patients (n = 44) with a median 
value of 8.7 (4.6 to 13.4) (p < 0.0001) (Fig.  1A, upper 
panel); in the 180 days analysis, a significant differ-
ence was observed between groups, with an NLR of 
5.5 (3.1 to 9.8) in survivors (n = 759) and 8.8 (4.8 to 
14.5) in deceased (n = 92) patients (p < 0.0001) (Fig. 1B, 
upper panel). After age subgroup analysis in patients 
younger than 65 years, we found a median NLR of 
5.1 (2.9 to 8.9) in survivors (n = 497) and 10.6 (6.9 to 
16.6) in deceased (n = 10) patients (p = 0.0064) for 30 
days mortality. Individuals aged 65 years and above 
exhibited no difference in the median NLR, with val-
ues of 6.8 (3.9 to 12.1) and 6.7 (3.7 to 11.0) between 
survivors (n = 310) and deceased (n = 34) patients 
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Table 1  Preoperative demographics

The table displays age, gender, ASA classification performed by attending anesthesiologist during preoperative evaluation, distribution of comorbidities (Columns do 
not sum up to 100% as a patient may have one or more comorbidities), complete blood count values (including hemoglobin, hematocrit, platelet count, and white 
blood cell count), and type of emergency surgery. Totals and differences between survivors and deceased are described. P value <0.05 is considered significant

Demographics

Total Survivors Deceased P value

851 742 (87.2%) 109 (12.8%)

Age - years
  Median (IQR) 60 (41-73) 57 (39-70) 73 (64-82) <0.0001

  Range 87 87 69

Sex - n (%)
  Female 408/851 (48%) 361/742 (49%) 47/109 (43%) 0.3052

  Male 443/851 (52%) 381/742 (51%) 62/109 (57%) 0.3052

ASA Classification – n(%)
  I 100/851 (11.8%) 99/742 (13.3%) 1/109 (0.9%) <0.0001

  II 390/851 (45.8%) 386/742 (52.0%) 4/109 (3.7%) <0.0001

  III 252/851 (29.6%) 235/742 (31.7%) 17/109 (15.6%) 0.0004

  IV 109/851 (12.8%) 22/742 (3.0%) 87/109 (79.8%) <0.0001

Comorbidities - n (%)
  Hypertension 365/851 (42.9%) 291/742 (79.7%) 74/109 (20.3%) <0.0001

  Diabetes 201/851 (23.6%) 165/742 (82.1%) 36/109 (17.9%) 0.0158

  Obesity 155/851 (18.2%) 147/742 (94.8%) 8/109 (5.2%) 0.0008

  Chronic Kidney Disease 56/851 (6.6%) 43/742 (76.8%) 13/109 (23.2%) 0.0223

  Chronic liver disease 42/851 (4.9%) 27/742 (64.3%) 15/109 (35.7%) <0.0001

  Cerebrovascular disease 41/851 (4.8%) 30/742 (73.2%) 11/109 (26.8%) 0.0133

  Heart failure 40/851 (4.7%) 28/742 (70.0%) 12/109 (30.0%) 0.0026

  Coronary artery disease 37/851 (4.3%) 27/742 (73.0%) 10/109 (27.0%) 0.0191

  Chronic Obstructive Pulmonary Disease 25/851 (2.9%) 19/742 (76.0%) 6/109 (24.0%) 0.1190

Complete blood count - Median (IQR)
  Hemoglobin (g/dL) 13.0 (11.0 - 14.3) 13.2 (11.5 - 14.4) 10.2 (8.4 - 12.6) <0.0001

  White blood cells (n/mL) 12060 (8530 - 15660) 12165 (8710 - 15655) 10980 (7350 - 16295) 0.1349

  Platelets (n/µL) 260000 (203000 - 321000) 262000 (207750 - 322000) 257000 (152000 - 317500) 0.0356

  Erythrocyte Sedimentation Rate (mm/Hr) 30 (14 - 51) 29 (14 - 51) 33 (13 - 52) 0.7470

Type of surgery - n (%)
  Intraperitoneal 568/851 (66.7%) 501/742 (67.5%) 67/109 (61.5%) 0.2312

  Vascular 80/851 (9.4%) 60/742 (8.1%) 20/109 (18.3%) 0.0022

  Trauma 58/851 (6.8%) 54/742 (7.3%) 4/109 (3.7%) 0.2205

  Urological 56/851 (6.6%) 51/742 (6.9%) 5/109 (4.6%) 0.2938

  Neurological 48/851 (5.6%) 39/742 (5.3%) 9/109 (8.3%) 0.262

  Superficial 15/851 (1.8%) 15/742 (2.0%) 0/109 (0%) 0.2393

  Head and Neck 14/851 (1.6%) 14 /742(1.9%) 0/109 (0%) 0.2366

  Intrathoracic 12/851 (1.4%) 8/742 (1.1%) 4/109 (3.7%) 0.0557

(See figure on next page.)
Fig. 1  A 30 days mortality analysis between survivor and deceased patients. Upper panel, neutrophil-to- lymphocyte ratio median 
differences: Total population (left), patients younger than 65 years (Middle) and, 65 years and above patients (Right). * 0.0302, ** p=0.0064, 
ns p=0.9068; Mann–Whitney U test. Lower panel, ROC curves: Total population AUC 0.60 (left), patients younger than 65 years AUC 0.75 
(Middle) and, 65 years and above patients AUC 0.51 (Right). B 180 days mortality analysis between survivor and deceased patients. Upper 
panel, neutrophil-to- lymphocyte ratio median differences: Total population (left), patients younger than 65 years (Middle) and, 65 years 
and above patients (Right). **** <0.0001, *** p=0.0002, nsp=0.0991; Mann–Whitney U test. Lower panel, ROC curves: Total population AUC 0.64 (left), 
patients younger than 65 years AUC 0.73 (Middle) and, 65 years and above patients AUC 0.56 (Right)
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Fig. 1  (See legend on previous page.)
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(p = 0.9068). In the 180 days mortality analysis, age dif-
ferences were observed. Among patients younger than 
65 years, survivors (n = 485) exhibited a median NLR 
of 4.9 (2.9 to 8.8), while deceased patients (n = 22) had 
a median NLR of 9.3 (5.4 to 14.9) (p = 0.0002). Indi-
viduals aged 65 years and above exhibited no differ-
ence in the median NLR, with values of 6.6 (3.7 to 11.8) 
and 8.6 (4.3 to 13.1) between survivors (n = 274) and 
deceased (n = 70) patients (p = 0.0991). Gender differ-
ences found that the median NLR was higher between 
male patients with an NLR of 6.1 (3.4 to 10.2) and 
female patients with an NLR of 5.1 (2.7 to 8.8) in the 
survivors’ group (p = 0.006) and an NLR of 9.1 (4.8 to 
14.7) in male patients and an NLR of 8.6 (4.4 to 12.7) in 
female patients in the deceased group (p = 0.0029). The 
total NLR in the sample was also higher in males (6.5; 
3.5 to 10.8) than in females (5.3; 2.9 to 9.4) (p = 0.0053). 
Differences in the 180 days mortality were observed 

between the male (p = 0.0006) and female (p = 0.0029) 
groups (Table 2).

ROC analysis was conducted to assess the overall dis-
crimination performance of NLR [16]. The area under the 
curve (AUC) of NLR was 0.60 (95% CI 0.51 to 0.68) for 
30 days mortality and 0.64 (95% CI 0.58 to 0.70) for 180 
days mortality. Interestingly, the ROC AUC in patients 
younger than 65 years was higher for 30 days (AUC 0.75; 
95% CI 0.72 to 0.87) and 180 days (AUC 0.73; 95% CI 
0.64 to 0.81) compared to 65 years and older patients (30 
days: AUC 0.51; 95% CI 0.40 to 0.62; and 180 days (AUC 
0.56; 95% CI 0.50 to 0.64) (Fig. 1A and B, lower panels; 
Table 3).

Multivariate logistic regression analysis was con-
ducted to explore the association between NLR and age 
with respect to mortality. Upon analyzing the data over 
a 180-day period, both NLR (odds ratio, 1.03 [95% CI 
1.005 to 1.053; p = 0.0133) and age (odds ratio, 1.05 [95% 
CI 1.034 to 1.064; p < 0.0001) significantly contributed to 

Table 2  Preoperative neutrophil-to-lymphocyte ratio characteristics

The table shows the difference in Neutrophil to Lymphocyte Ratio between survivors and deceased. Differences between types of surgery are described. Both the 
distribution of NLR is observed for mortality at 30 and 180 days for the total number of patients and in those older and younger than 65 years of age. P-value of 0.05 is 
considered significant

Female and Male Mann–Whitney U test: a0.006, b0.8395

Type of surgery NLR - Median (IQR) Survivors Deceased P value

Neutrophil-to-Lymphocyte Ratio (NLR)
  Intraperitoneal 5.7 (3.3 - 9.5) 10.0 (5.6 - 14.7) <0.0001

  Vascular 6.0 (2.8 - 9.8) 4.5 (3.4 - 5.2) 0.8535

  Trauma 4.4 (3.1 - 8.8) 4.5 (3.4 - 5.2) 0.7759

  Urological 6.8 (3.7 - 11.25) 15.2 (5.0 - 25.2) 0.1916

  Neurological 4.1 (2.3 - 10.8) 5.3 (3.6 - 10.1) 0.2943

  Superficial 3.7 (2.5 - 8.2) - -

  Head and Neck 4.3 (2.6 - 10.0) - -

  Intrathoracic 7.44 (2.4 - 20.7) 12.8 (10.1 - 21.3) 0.4606

30 days mortality
  NLR - Median (IQR) 5.8 (3.2-10.26) 8.7 (3.9-12.6) 0.0302

  Range 48.1 46.0

  NLR < 65 years - Median (IQR) 5.1 (2.9-8.9) 10.6 (6.8-16.2) 0.0064

  Range 47.8 20.1

  NLR ≥ 65 years - Median (IQR) 6.8 (3.9-12.1) 6.7 (3.7-11.0) 0.9068

  Range 47.6 46.0

180 days mortality
  NLR - Median (IQR) 5.6 (3.1-9.8) 8.8 (4.8-14.5) <0.0001

  Range 48.1 46.5

  NLR < 65 years - Median (IQR) 4.9 (2.8- 8.8) 9.3 (5.4-14.9) 0.0002

  Range 47.8 27.8

  NLR ≥ 65 years - Median (IQR) 6.6 (3.7-11.8) 8.6 (4.3-13.1) 0.0991

  Range 47.6 46.5

Sex - 180 days mortality
  NLR Female 5.1 (2.7-8.8) 8.6 (4.4-12.7) 0.0006

  NLR Male 6.1 (3.4-10.2)a 9.1 (4.8-14.7)b 0.0029



Page 6 of 9Maldonado et al. BMC Anesthesiology          (2024) 24:329 

the regression model, exhibiting an AUC of 0.75 (95% CI 
0.70 to 0.80; p < 0.0001; Tjur’s R2 = 0.071) (Fig.  2). Addi-
tionally, the Hosmer–Lemeshow did not show evidence 
against the null hypothesis that the model’s predic-
tions fit well the data (X2 = 11.77; df = 8; p = 0.16), while 
the log-likelihood ratio test rejected the null hypoth-
esis that a model without predictors fitted as well as the 
model with NLR and age as predictors (X2 = 62.56; df = 2; 
p < 0.0001) (Table  4). The specificity for mortality was 
89.19%, whereas its sensitivity could not be estimated as 
all observations were predicted to be alive up to 180 days 
after surgery. No multicollinearity was observed between 
the NLR and age (VIF = 1.016, R2 = 0.02). The inclusion of 
sex as a variable did not improve the model.

We developed a more complex model incorporat-
ing all comorbidities found to be significantly different 
in the univariable analysis (Table  1.). The addition of 
hypertension (p = 0.0870), diabetes (p = 0.2722), obe-
sity (p = 0.1921), chronic kidney disease (p = 0.6240), 
chronic liver disease (p = 0.9564), cerebrovascular dis-
ease (p = 0.1326), heart failure (p = 0.7005), and coronary 
disease (p = 0.8150) did not significantly improve the 

Table 3  Receiver Operating Characteristic (ROC) curve analysis

The table displays Cut-Off values for 30- and 180-days mortality based on the highest Youden’s index. Sensitivity, specificity with 95% confidence interval (CI) are 
provided. Likelihood ratio ((1 - sensitivity) / specificity), Youden’s index (sensitivity + specificity - 1), and the area under the curve (AUC) for each analysis are presented

Cut-Off Sensitivity % 95% CI Specificity% 95% CI Likelihood ratio Youden´s Index AUC​

30 days mortality ROC
  Total population > 8.551 52,27 37,94% to 66,25% 68,4 65,11% to 71,52% 1,654 0,21 0,60

  Younger than 65 years > 8.660 70 39,68% to 89,22% 74,04 70,02% to 77,70% 2,697 0,44 0,75

  65 years 
and above patients

> 19.80 20,59 10,35% to 36,80% 91,61 87,99% to 94,21% 2,455 0,13 0,51

180 days mortality ROC 
  Total population > 8.423 54,35 44,20% to 64,15% 68,64 65,26% to 71,84% 1,733 0,23 0,64

  Younger than 65 years > 5.233 90,91 72,19% to 98,38% 52,99 48,54% to 57,39% 1,934 0,44 0,73

  65 years 
and above patients

> 9.385 48,57 37,25% to 60,05% 67,52 61,76% to 72,79% 1,495 0,16 0,56

Fig. 2  Receiver Operating Characteristic (ROC) Curve from Multivariate 
Logistic Regression between NLR and Age with Respect to Mortality. 
ROC curve AUC 0.75 (95% CI 0.70 to 0.80, p <0.0001)

Table 4  Results of Logistic Regression on 180-day Mortality

The variables used in the multivariate regression model are presented. Overall model fitting analyses are described. A p-value less than 0.05 is considered significant

Acronyms: CI Confidence interval, df Degrees of freedom, NLR Neutrophil-to-lymphocyte ratio, LRT Log-likelihood ratio test, SE Standard error, OR Odds ratio
a Based on profile likelihood

Predictor Coefficient, β SE |Z| P value OR = exp(β) 95% CIa

Intercept -5,3950 0,53060 10,17 <0,0001 0,005 0.0015, 0.01216

Age 0,0472 0,00733 6,44 <0,0001 1,048 1.034, 1.064

NLR 0,0294 0,01187 2,48 0,0133 1,030 1.005, 1.053

Overall model-fitting Value df P value

Hosmer-Lemeshow test 11,77 8 0,1617

LR (G-squared) test 62,56 2 <0.0001

Tjur’s R-squared 0,0707
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regression model compared to the simpler model includ-
ing only age and NLR.

When testing each variable individually to enhance 
the regression model, we found that hypertension com-
bined with age and NLR resulted in a significantly dif-
ferent model (p = 0.0441), but this did not improve our 
ROC curve analysis (AUC of 0.7484; 95% CI 0.70 to 
0.79; p < 0.0001; Tjur’s R² = 0.083). Therefore, the simpler 
model using age and NLR performed better than models 
with additional covariates. Interestingly, the inclusion of 
the ASA classification introduced multicollinearity into 
the model (VIF = 1.3, R2 = 0.23) and did not improve the 
results. Although the VIF indicates low multicollinearity, 
the ASA classification, which stratifies multiple comor-
bidities, did not enhance the model’s predictive power. 
Therefore, we decided not to pursue further analysis with 
the ASA classification.

Finally, a Kaplan–Meier Survival analysis was con-
ducted, employing an NLR threshold of 3 to distinguish 
between normal patients and those considered to exhibit 
signs of inflammation. This analysis revealed a signifi-
cant difference in 180-day mortality between the groups 
(p = 0.0006) (Fig. 3).

Discussion
The inflammatory and immune response statuses before 
emergency surgery are not a component of any preop-
erative algorithm. Here, we identified an association 
between preoperative NLR and mortality. We observed 
that deceased patients at 30 and 180 days after surgery 
had a higher NLR upon admission for surgery than those 
who remained alive at these time points. Additionally, 
patients with an NLR > 3 exhibited decreased survival 
rates after 180 days. Through receiver characteristic 

curve analysis, we noted that NLR demonstrated accept-
able discriminatory capacity. Predictive efficacy was 
higher in the age group < 65 years. Accordingly, the 
results of the multivariate logistic regression indicated 
that incorporating age into the model enhanced the pre-
dictive capacity of NLR for 180 days mortality.

Immune response is crucial in tissue repair and heal-
ing [17]. The assessment of the inflammatory status is 
often omitted in preoperative non-cardiac surgery evalu-
ation algorithms, although the system response manifest-
ing as sepsis is part of The American College of Surgery 
National Surgical Quality Improvement Program risk cal-
culator [18]. In patients without sepsis, the inflammatory 
status or immune cellular response is not considered in 
the categorization or management algorithms of surgical 
patients.

Surgery involves controlled tissue damage, and its out-
comes are related to the regenerative capacity of the tis-
sue [19]. Activation of macrophages and neutrophils is 
required at the site of surgical damage [20, 21]. Neutro-
phils are the predominant immune cells in human blood 
and protect against pathogens and other harmful agents 
[22]. During injury, neutrophils are readily available after 
damage-associated molecular patterns are released from 
the damaged cells [23]. Upon recruitment, these cells 
undergo phenotypic changes, giving rise to distinct sub-
populations aimed at various functions, such as clear-
ing debris, releasing effectors such as growth factors and 
metalloproteinases, and engaging in processes related to 
angiogenesis, regeneration, anti-inflammatory responses, 
and secretion of reparative cytokines, all of which con-
tribute to the resolution of injury [24, 25]. Despite their 
role in tissue repair, neutrophil-associated tissue injury 
is observed due to the amplification of the inflammatory 
response and the direct release of reactive oxygen species 
and proteolytic enzymes [26].

Additionally, a novel mechanism known as neutrophil 
extracellular trap-induced tissue damage has been pro-
posed as an additional tissue injury factor [23, 27, 28]. 
This finding emphasizes the significance of neutrophils 
and their role in maintaining tissue homeostasis. Hence, 
understanding and integrating NLR as a preoperative fac-
tor could incorporate the balance in cellular immune sta-
tus using preoperative algorithms.

The NLR has been studied in acute kidney injury 
[4], ischemic stroke [6], cardiovascular mortality [7], 
and chemotherapy outcomes in cancer [10]. Although 
preoperative evaluation is simple and available in 
most preoperative emergency and non-emergency set-
tings at a low cost, it has not been implemented. Age-
related differences appear to be important factors. We 
found that NLR may predict mortality more effectively 
in younger patients. Chronological age is not always 

Fig. 3  Kaplan–Meier survival and 180-day mortality analysis of NLR 
with a threshold of 3. Time (Days) versus estimated probability 
of survival (Percent). Censored point corresponds to deceased 
patients. No follow up lost was observed



Page 8 of 9Maldonado et al. BMC Anesthesiology          (2024) 24:329 

correlated with biological age and is more difficult to 
assess using common algorithms. Although 65 years is 
a frequently recommended threshold to differentiate 
between young and older patients, it has been reported 
that older patients are more prone to complications 
after non-cardiac surgery [18]. Variations in the NLR 
values across different life stages have been described 
previously. In a healthy adult population, excluding ger-
iatric individuals, NLR values are lower than 3.5 [2, 29]. 
The exact cutoff value remains elusive, and an NLR < 3 
is considered to be within the normal range [30]. The 
cutoff value in older individuals may be affected by 
immune senescence, which could complicate utilizing 
the NLR in preoperative settings [31].

Our study has a few limitations. In addition to its ret-
rospective design, our study was a single-center analy-
sis over a one-year period, thereby limiting the external 
validity of our findings. Second, we found differences 
in the use of the NLR across different ages. After ana-
lyzing the values from our entire sample, we used 65 
years as the cutoff to define age differences. This value, 
employed by preoperative evaluation guidelines owing 
to its association with cardiovascular complications, 
may not necessarily define the function and utility of 
NLR in predicting outcomes, as chronological and bio-
logical ages are not always related. Further studies are 
necessary to define this variable. Finally, owing to the 
small sample size, we did not obtain a clear cutoff value 
in our receiver operating curve analysis, and an NLR 
value of 3 was used according to the literature. Our 
analysis suggests that patients with an NLR greater than 
8.5 are at increased risk of mortality at both 30 and 180 
days. However, larger cohorts are necessary to elucidate 
this further. Confounding factors, such as the num-
ber of patients who developed sepsis, shock, or other 
inflammatory states related to the surgical interven-
tion, were not analyzed in this retrospective study. This 
introduces an analysis bias that should be addressed in 
prospective studies.

Here, we found differences between patients who sur-
vived for 30 and 180 days regarding the preoperative 
NLR. When combined with age, it enhances the predic-
tion of mortality; however, in older patients, NLR alone 
may not reflect postsurgical outcomes, as immune senes-
cence may be a contributing factor.

It is also noteworthy that our NLR analysis was con-
ducted among patients with no differences in total white 
blood cells count between those with higher or lower mor-
tality. Introducing the component of innate and cellular 
immune response, as implied by the NLR, distinguishes 
mortality in patients undergoing emergency surgery and 
may be useful for clinicians as an accessible additional 
parameter beyond solely using leukocyte count as a marker 

of inflammation. This suggests that the NLR could enhance 
preoperative evaluation algorithms.

In conclusion, our study observed differences in preopera-
tive NLR between patients who survived and those who died 
after emergency surgery. Patients with an NLR greater than 3 
had lower survival rates at 180 days. Differences in NLR val-
ues in the younger and older than 65 years groups impacted 
the use of the NLR as a mortality risk factor. Further studies 
are necessary to validate the use of NLR in the preoperative 
evaluation of patients undergoing emergency surgery.
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