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1  |  INTRODUC TION

Sepsis is caused by an aberrant regulatory host response toward 
an infection. It is linked to acute organ dysfunction and associated 
with high mortality.1,2 Despite advances in care and treatment, 
sepsis remains the costliest disease to treat, with over $20 billion 

(5.2%) being spent annually in the United States.3 The number of 
hospitalizations for sepsis cases in the United States even exceeds 
those for stroke and myocardial infarctions.4 According to the statis-
tics,5 the incidence of sepsis is 500 per 100,000 cases and is on the 
rise. Globally, there are over 31 million sepsis cases; among them, 
19.4 million cases are of severe sepsis associated with a mortality 
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Abstract
Background: The study aimed at evaluating the prognostic utility of the prognostic 
nutritional index (PNI) for patients with sepsis.
Methods: Data in the present study were obtained from the Multiparameter Intelligent 
Monitoring in Intensive Care Database III. The calculation for PNI was as follows: 
serum albumin concentration (g/L) +0.005 × total lymphocyte count. 30- day mor-
tality was considered as the primary outcome, while 90- day mortality and one- year 
mortality were the secondary outcomes. Cox proportional risk models and propensity 
score matching (PSM) analyses were used to analyze the association between PNI and 
clinical outcomes in patients with sepsis. To assess the predictive value of PNI for 30- 
day mortality, receiver operator characteristic (ROC) curve analysis was performed.
Results: A total of 2669 patients were in the study. After the confounding factors 
were	 adjusted,	 PNI	 ≥	 29.3	was	 identified	 as	 an	 independent	 predictive	 prognostic	
factor for the 30- day all- cause mortality (hazard ratio [HR]: 0.65; 95% confidence 
interval [CI]: 0.56– 0.76; p < 0.00001). Moreover, PSM analysis further validated the 
prognostic predictive value of PNI for patients with sepsis. The AUC of the PNI was 
0.6436 (95% CI: 0.6204– 0.6625) which was significantly high than the AUC of NLR 
(0.5962, 95% CI: 0.5717– 0.6206) (p =	0.0031),	 the	RDW	(0.5878,	95%	CI:	0.5629–	
0.6127) (p < 0.0001), and PLR (0.4979, 95% CI: 0.4722– 0.5235) (p < 0.0001).
Conclusion: The findings suggested that PNI was also a significant risk factor for 
sepsis.
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of 25%.4,6 However, given the limitations, including the timely iden-
tification of patients having sepsis, it poses a challenge for clinical 
management of the patients. Therefore, early detection of patients 
with severe sepsis would play an important role in improving their 
prognoses.7,8

Many preclinical and clinical studies show that the interactions 
between host- derived molecules and foreign molecule produc-
tions stimulated by pathogenic microorganisms through the patho-
gen recognition receptors expressed on immune cells, thereby 
causing an unbalanced activation of innate immunity, are based on 
sepsis.9- 11	Furthermore,	the	crosstalk	between	systemic	inflamma-
tory mechanisms is important in the pathogenesis of sepsis.12,13 As 
immune dysregulation worsens continually, oxidative stress also 
intensifies, eventually culminating into a cascade of redox- related 
cellular damage, impaired mitochondrial function, and exacerbated 
inflammation. Thus, patients with sepsis who are at risk of immune 
deterioration should be identified and treated before the onset 
of organ dysfunction.14 Therefore, the identification of immune- 
related predictors in sepsis has great applicability for improving 
the diagnosis, evaluation, and treatment strategies for sepsis- 
related complications.15

Neutrophil/lymphocyte ratio16,17 (NLR), red cell distribution 
width17,18 (RDW), platelet- to- lymphocyte ratio(PLR), and mono-
cyte/high- density lipoprotein cholesterol ratio19 (MHR) are simple 
markers of inflammation; these have been validated for their long- 
term prognostic predictive abilities in sepsis patients. Prognostic 
nutritional index (PNI) is a comprehensive and novel biomarker of 
inflammation based on albumin levels and lymphocytes.20- 22 The 
PNI was initially used for prognostic assessment of patients with 
cancer22,23; however, at present, it is thought to better reflect the 
inflammatory status and nutritional status of patients.24,25 The 
role of PNI in the prognoses of patients with sepsis remains un-
clear. Thus, we reasonably hypothesized that a high PNI would 
indicate higher mortality in sepsis patients, given their enhanced 
levels of inflammation and poorer nutritional statuses. A retro-
spective cohort study was performed which aimed to assess the 
link between PNI and patient prognoses in sepsis. We also ad-
justed the parameters for the potential confounding factors to 
determine the role of PNI in predicting the mortality of patients 
with sepsis.

2  |  METHODS

2.1  |  Source of data

The data in the present study were obtained from the MIMIC- III 
database (version 1.4)26,27 and included the definitive health re-
cords of more than 50,000 critically ill patients, who were admit-
ted between 2001 and 2012, to the Beth Israel Deaconess Medical 
Center (Boston, MA, USA). The design of the database was ap-
proved by the Institutional Review Board of the Massachusetts 
Institute of Technology (Cambridge, MA, USA) and Beth Israel 

Deaconess Medical Center (Boston, MA, USA). To protect the pri-
vacy of the included patients, their information data were entirely 
deleted.

2.2  |  Criteria for inclusion

The	database	contained	the	records	of	a	total	of	58,976	ICU	patients	
diagnosed with sepsis according to the International Classification 
of Diseases (ICD- 9) codes 99591 and 99592. Inclusion criteria were 
as follows: all patients aged >16 years at the time of their first ad-
mission and hospitalization for more than two days. Patients with 
the following criteria were excluded from this study: (1) missing PNI 
data; (2) missing data representing more than 10% of total data; (3) 
diagnosis of liver diseases (chronic hepatitis C, chronic viral hepatitis 
B, liver cirrhosis, and/or autoimmune hepatitis).

2.3  |  Data extraction

Data extraction was performed using the SQL. The patient infor-
mation included their gender, age, race, heart rate, respiratory rate, 
temperature, systolic blood pressure (SBP), diastolic blood pressure 
(DBP), mean pressure, SPO2, and multiple comorbidities included 
coronary heart disease (CHD), pneumonia, acute respiratory distress 
syndrome (ARDS), and stroke. Laboratory parameters included lym-
phocyte count, albumin, and WBC count. The severity of illness was 
measured using sequential organ failure assessment28,29 and simpli-
fied acute physiology score II.30	Variables	with	missing	values	≥40%	
were	excluded	directly.	Follow-	up	duration	was	measured	from	the	
first day of admission up to the event of death. Clinical outcomes 
were the values of 30- day mortality, 90- day mortality, and one- year 
mortality. Patient information was recorded within 24 h of their ad-
mission to the ICU. PNI calculation was as follows: serum albumin 
concentration (g/L) +0.005 × total lymphocyte count.31

2.4  |  Statistical analysis

According to their PNI values, the baseline patient characteristics 
were divided into three groups. Continuous variables were expressed 
as mean ± standard deviation (mean ± SD); categorical data were ex-
pressed in frequencies. In addition, continuous variables were tested 
for significance using the Kruskal– Wallis test; the chi- squared test or 
Fisher's	exact	test	was	used	for	categorical	variables.	The	relationship	
between PNI and patient mortality was ascertained based on the Cox 
proportional risk model and expressed as the HR and corresponding 
95% CI value. In addition, multivariate analysis was used to control 
for the corresponding confounding factors; in model I, the confound-
ing factors, including age, gender, and race, were adjusted, while in 
model II, confounding factors, including age, sex, race, diastolic blood 
pressure, heart rate, respiratory rate, temperature, SpO2, heart fail-
ure, anion gap, platelet, and serum chloride, were adjusted. Receiver 
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operating characteristic (ROC) curve analysis was used to assess the 
predictive	 power	 of	 SOFA,	 SOFA	+ PNI, PNI, NLR, PLR, and RDW 
for mortality in patients with sepsis. PSM analysis was performed to 
avoid potential bias due to the differences in baseline characteristics. 

Moreover, the PSM analysis was performed at a 1:1 ratio; the standard 
caliper width was set at 0.01, and the two- tailed p value < 0.05 was 
considered statistically significant. The R software (version: 4.01; the R 
Foundation)	was	used	to	perform	all	statistical	analyses.

TA B L E  1 Baseline	characteristics	of	the	study	population

Characteristics Total Survival Mortality p Value

N 2669 1950 719

Age, years 66.2 ± 16.5 65.1 ± 16.9 69.4 ± 14.9 <0.001

Sex, n (%) 0.236

Male 1483	(55.6%) 1070 (54.9%) 413 (57.4%)

Female 1186	(44.4%) 880	(45.1%) 306 (42.6%)

Ethnicity, n (%) 0.006

White 1964 (73.6%) 1440	(73.8%) 524 (72.9%)

Black 271 (10.2%) 214 (11.0%) 57 (7.9%)

Other 434 (16.3%) 296 (15.2%) 138	(19.2%)

Vital signs

SBP, mmHg 109.0 ± 14.0 110.5 ± 14.0 105.1 ± 13.1 <0.001

DBP, mmHg 57.1 ± 9.6 58.0	± 9.5 54.4 ± 9.3 <0.001

MAP, mmHg 72.1 ± 9.6 73.0 ± 9.5 69.7 ± 9.5 <0.001

Heart rate, beats/min 92.7 ±	17.8 92.1 ± 17.5 94.5 ±	18.4 <0.001

Respiratory rate, t/min 21.4 ± 4.7 21.2 ± 4.6 22.1 ±	4.8 <0.001

Temperature, ℃ 36.8	±	0.8 36.9 ±	0.8 36.6 ± 0.9 <0.001

SpO2, % 96.5 ± 4.0 96.9 ± 2.7 95.3 ± 6.2 <0.001

Comorbidities

Heart failure, n (%) 541 (20.3%) 413 (21.2%) 128	(17.8%) 0.054

CHD, n (%) 477 (17.9%) 349 (17.9%) 128	(17.8%) 0.955

Stroke, n (%) 136 (5.1%) 89	(4.6%) 47 (6.5%) 0.040

ARDS, n (%) 64 (2.4%) 48	(2.5%) 16 (2.2%) 0.723

Pneumonia, n (%) 1124 (42.1%) 800	(41.0%) 324 (45.1%) 0.061

Laboratory parameters

PNI 34.3 ± 24.9 34.4 ± 9.1 34.1 ± 45.7 <0.001

Albumin, g/dL 2.8	± 0.7 2.9 ± 0.7 2.7 ± 0.7 <0.001

WBC, 109/L 15.1 ±	12.8 14.7 ± 12.3 15.9 ± 14.2 0.087

Platelet, 109/L 228.1	± 152.2 233.9 ± 152.6 212.3 ± 150. <0.001

Lymphocyte, % 9.9 ± 11.6 10.0 ± 11.4 9.7 ± 12.2 0.017

Creatinine, mg/dl 2.3 ± 2.0 2.2 ± 2.0 2.7 ± 1.9 <0.001

BUN, mg/dl 42.7 ± 29.0 39.3 ±	27.8 52.1 ± 30.3 <0.001

Serum chloride, mg/dl 108.8	± 7.5 109.0 ± 7.3 108.2	±	8.1 0.005

Serum sodium, mg/dl 140.5 ± 6.1 140.5 ± 5.9 140.3 ± 6.7 0.262

Anion gap, mg/dl 18.7	± 5.6 17.9 ± 4.9 20.7 ± 6.6 <0.001

Lactate, mol/L 3.9 ± 3.3 3.4 ± 2.5 5.4 ± 4.5 <0.001

Scoring systems

SAPSII score 47.3 ± 16.4 43.5 ± 14.9 57.4 ± 15.7 <0.001

SOFA	score 7.5 ± 4.0 6.8	± 3.6 9.6 ± 4.2 <0.001

Length of stay in ICU 7.3 ± 9.1 7.8	± 10.0 5.8	±	5.8 <0.001

Length of stay in hospital 14.1 ± 15.4 16.2 ± 17.0 8.4	± 7.2 <0.001

Abbreviations: ARDS, acute respiratory distress syndrome; BUN, blood urea nitrogen; CHD, coronary heart disease; DBP, diastolic blood pressure; 
ICU, intensive care unit; MAP, mean arterial pressure; PNI, prognostic nutritional index; SAPSII, simplified acute physiology score II; SBP, systolic 
blood	pressure;	SOFA,	sequential	organ	failure	assessment;	WBC,	white	blood	cell.
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3  |  RESULTS

3.1  |  Patient characteristics

A total of 2669 patients with sepsis were retrospectively enrolled, 
including	1483	males	and	1186	females,	with	a	mean	age	of	66.2	
± 16.5 years. According to the absence or presence of 30- day 
mortality, the patients were classified into survival and mortality 
groups; data for a total of 719 patients in the mortality group and 
1950 in the survival group were analyzed. The patient baseline 
information is listed in Table 1. The patients in the 30- day mor-
tality group were older and had significantly higher SIRI scores, 
sequential	organ	failure	assessment	(SOFA)	scores,	SAPS	II	scores,	
and PNI as compared to those in the survival group. Vital signs, in-
cluding SPO2, body temperature, SBP, DBP, and MBP, were lower 
in the mortality group, while the mean heart rate in the mortality 
group was greater than that in the survival group. Laboratory in-
dicators were used for the assessment of organ functions for both 
groups of patients. The results demonstrated that patients in the 
mortality group exhibited poorer liver and kidney functions than 
those in the survival group.

3.2  |  Relationship between PNI and all- cause 
mortality in sepsis patients

Following	 adjustments	 for	 the	 potential	 confounding	 variables,	
we constructed various models to evaluate the independent im-
pacts of PNI on the all- cause mortality in patients with sepsis. As 
shown in Table 2, the HR and 95% CI values and the univariate 

analysis	suggested	that	PNI	≥29.3	was	a	predictive	prognostic	fac-
tor	 for	 30-	day	 all-	cause	mortality	 (HR:	 0.58;	 95%	CI:	 0.50–	0.67;	
p < 0.00001). After adjustments for other confounding factors, 
gender, age, race, temperature, DBP, heart rate, respiratory rate, 
SpO2,	 HF,	 AG,	 platelet	 count,	 and	 serum	 chloride,	 the	 results	
showed	that	PNI	≥	29.3	was	an	independent	predictive	prognostic	
factor for 30- day all- cause mortality (HR: 0.65; 95% CI: 0.56– 0.76; 
p < 0.00001).

Similar trends were observed for 90- day all- cause mortality and 
1-	year	all-	cause	mortality	among	the	patients	with	sepsis.	PNI	≥	29.3	
was also an independent prognostic factor for 90- day all- cause mor-
tality and 1- year all- cause mortality among the patients with sepsis 
(HR: 0.61; 95% CI: 0.56– 0.73; p < 0.00001, HR: 0.69; 95% CI: 0.91– 
0.78;	p < 0.00001).

3.3  |  Propensity score matching analysis

The link between mortality and PNI in patients with sepsis was fur-
ther assessed through PSM analysis. Baseline characteristics of pa-
tients with different PNI values did not differ significantly (Table 3). 
Cox	regression	analysis	showed	that	a	high	PNI	(PNI	≥	29.3)	was	in-
dependently prognostic factor for mortality in sepsis patients (HR: 
0.68;	95%	CI:	0.55–	0.85;	p < 0.0001).

3.4  |  ROC curve analysis for 30- Day Mortality

To assess the predictive value of PNI for 30- day mortality, ROC 
curve	analysis	was	performed	(Figure	1).	Table	4	displays	the	results	

TA B L E  2 HR	(95%	CIs)	for	all-	cause	mortality	across	groups	of	PNI

PNI

Model 1b Model 2c Model 3d Model 4*

HR (95% CIs) p Value HR (95% CIs) p Value HR (95% CIs) p Value HR (95% CIs) p Value

30- day all- cause mortality

<29.3 1.0 1.0 1.0 1.0

≥29.3 0.58	(0.50,	
0.67)

<0.0001 0.56	(0.48,	
0.65)

<0.0001 0.65 (0.56, 
0.76)

<0.0001 0.68	(0.55,	
0.85)

<0.0001

90- day all- cause mortality

<29.3 1.0 1.0 1.0 1.0

≥29.3 0.59 (0.52, 
0.67)

<0.0001 0.57 (0.50, 
0.65)

<0.0001 0.61 (0.56, 
0.73)

<0.0001 0.67 (0.54, 
0.82)

<0.0001

One- Year all- cause mortality

<29.3 1.0 1.0 1.0 1.0

≥29.3 0.66 (0.59, 
0.74)

<0.0001 0.63 (0.56, 
0.71)

<0.0001 0.69 (0.61, 
0.78)

<0.0001 0.72 (0.59, 
0.88)

<0.0001

Notes: Models 1, 2, and 3 were derived from Cox proportional hazards regression models.
aModel 1 covariates were adjusted for nothing.
bModel 2 covariates were adjusted for age, sex, and race.
cModel 3 covariates were adjusted for age, sex, race, diastolic blood pressure, heart rate, respiratory rate, temperature, SpO2, heart failure anion gap, 
platelet, and serum chloride.
dAfter PSM.
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TA B L E  3 Characteristics	of	patients	before	and	after	PSM

Before propensity score After propensity score

<29.3 ≥29.3 <29.3 ≥29.3

N 850 1819 785 785

Age, years 65.4 ± 16.0 66.6 ± 16.7 65.3 ± 15.9 65.8	± 17.0

Sex, n (%)

Male 454 (53.4) 1029 (56.6) 421 (53.6) 410 (52.2)

Female 396 (46.6) 790 (43.4) 364 (46.4) 375	(47.8)

Ethnicity, n (%)

White 636	(74.8) 1328	(73.0) 583	(74.3) 581	(74)

Black 78	(9.2) 193 (10.6) 74 (9.4) 72 (9.2)

Other 136 (16.0) 298	(16.4) 128	(16.3) 132	(16.8)

Vital signs

SBP, mmHg 106.1 ±	12.8 110.4 ± 14.3a  106.5 ±	12.8 106.9 ± 12.0

DBP, mmHg 55.6 ± 9.0 57.7 ±	9.8a  55.9 ± 9.0 55.9 ±	8.9

MAP, mmHg 70.6 ± 9.0 72.8	±	9.8a  70.9 ±	8.9 70.84	±	8.79

Heart rate, beats/min 95.4 ±	18.4 91.5 ± 17.4a  94.6 ±	18.2 93.9 ± 17.7

Respiratory rate, t/min 21.6 ±	4.8 21.3 ± 4.6 21.6±	4.8 21.5 ±	4.8

Temperature, ℃ 36.7 ±	0.8 36.9 ±	0.8a  36.8	±	0.8 36.7 ±	0.8

SpO2, % 96.2 ± 5.0 96.6 ± 3.5 96.2 ± 4.9 96.6 ± 3.4

Comorbidities

Heart failure, n (%) 131 (15.4) 410 (22.5)a  122 (15.5) 132	(16.8)

CHD, n (%) 113 (13.3) 364 (20.0)a  110 (14) 117 (14.9)

Stroke, n (%) 39 (4.6) 97 (5.3) 37 (4.7) 32 (4.1)

ARDS, n (%) 16 (1.9) 48	(2.6) 16 (2) 24 (3.1)

Pneumonia, n (%) 313	(36.8) 811	(44.6)a  291 (37.1) 307 (39.1)

Laboratory parameters

PNI 25.1 ± 3.5 38.7	± 29.1a  25.1 ± 3.4 39.1 ± 41.9a 

Albumin, g/dl 2.2 ± 0.4 3.2 ± 0.6a  2.20 ± 0.4 3.06 ± 0.5a 

WBC, 109/L 13.9 ± 10.4 15.6 ±	13.8a  13.8	± 10.3 16.2 ± 17.5

Platelet, 109/L 214.8	±	159.8 234.3 ±	148.1a  213.7 ± 157.7 215.0 ±	138.6

Lymphocyte, % 8.2	± 11.7 10.7 ± 11.5a  8.0	± 11.6 10.9 ± 12.3a 

Creatinine, mg/dl 2.1 ± 1.6 2.4 ± 2.1 2.1 ± 1.6 2.3 ± 1.9

BUN, mg/dl 44.3 ± 30.0 42.0 ±	28.5a  44.1 ± 30.5 44.1 ± 29.7

Serum chloride, mg/dl 109.8	± 7.4 108.3	± 7.6a  109.8± 7.1 109.1 ±	7.78

Serum sodium, mg/dl 140.0 ± 6.1 140.7 ± 6.1a  140.1 ± 5.9 140.9 ± 6.6

Anion gap, mg/dl 17.9 ± 5.3 19.0 ± 5.6a  17.94 ± 5.40 18.08	± 4.75

Scoring systems

SAPSII score 50.8	± 16.6 45.6 ± 16.0a  49.8	± 16.2 49.8	± 16.2

SOFA	score 8.4	± 4.1 7.1 ± 3.9a  8.2	± 4.0 8.2	± 4.2

Length of stay in ICU 8.1	±	9.8 6.9 ±	8.8a  8.1	± 9.7 6.9 ±	8.8

Length of stay in hospital 14.7 ± 14.6 13.8	± 15.7a  14.9 ± 14.7 14.5 ± 17.4

30- day mortality 308	(36.2) 411 (22.6) 272 (34.6) 209 (26.6)a 

90- day mortality 377 (44.4) 531 (29.2)a  340 (43.3) 265	(33.8)a 

One- year mortality 438	(51.5) 711 (39.1)a  397 (50.6) 334 (42.5)a 

Abbreviations: ARDS, acute respiratory distress syndrome; BUN, blood urea nitrogen; CHD, coronary heart disease; DBP, diastolic blood pressure; 
ICU, intensive care unit; MAP, mean arterial pressure; PNI, prognostic nutritional index; SAPSII, simplified acute physiology score II; SBP, systolic 
blood	pressure;	SOFA,	sequential	organ	failure	assessment;	WBC,	white	blood	cell.
*p < 0.05.
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of the area under curve (AUC) with 95% CI in ROC analysis. The 
AUC of the PNI was 0.6436(95% CI: 0.6204– 0.6625) which was 
significantly high than the AUC of NLR (0.5962, 95% CI: 0.5717– 
0.6206) (p =	 0.0031),	 the	 RDW	 (0.5878,	 95%	CI:	 0.5629–	0.6127)	
(p < 0.0001), and PLR (0.4979, 95% CI: 0.4722– 0.5235) (p < 0.0001). 
The	AUC	of	the	SOFA	+ PNI was 0.7140 (95% CI: 0.6921– 0.7360), 
which	was	significantly	high	than	the	AUC	of	SOFA	(0.6933,	95%	CI:	
0.6708–	0.7158)	(p < 0.0001).

4  |  DISCUSSION

The present study, to our knowledge, is the first to demonstrate a 
strong association between PNI and mortality in sepsis patients. 
We found that the PNI of deceased sepsis patients was significantly 
greater as compared to those of surviving patients. Another impor-
tant finding was that low PNI was an independent risk factor of high 
mortality in patients with sepsis.

Sepsis, caused by infection, is a syndrome of the systemic in-
flammatory response1,32; it is usually evaluated by measuring the 
body temperature, peripheral blood leukocyte count, neutrophil 
percentage, C- reaction protein (CRP) levels,33 and organ function. 
However, the sensitivity and specificity of these indicators remain 
poor; our findings further confirmed their low value in evaluating 
the severity of sepsis and failure to identify patients with potential 
poor prognoses.34,35

Nutritional status is closely linked to the prognosis of pa-
tients.36,37 Inadequate nutrition leads to poorer survival outcomes 

in patients with sepsis.38,39 PNI was firstly established by Onodera 
et	al.,	 in	1984.23 It is a viable tool to ascertain the relationship be-
tween the immune- nutritional state and prognosis of a patient, 
which has been widely used in the abovementioned evaluation of 
acute heart failure,40 esophageal cancer,41 and lymphoma.42 The 
abovementioned study did not consider the confounding factors, 
which may lead to a mis assessment of the prognostic value of PNI. 
Our findings showed PNI was an independent risk factor for predict-
ing mortality in sepsis patients. PSM analysis was performed to ad-
just for patient clinical parameters, which reduced the interference 
of the confounding factors with the survival outcomes. PNI levels 
include albumin levels and lymphocyte counts, wherein a low PNI 
implies hypoalbuminemia and lymphocytopenia. Patients with low 
PNI may have lower albumin levels, indicative of malnutrition and 
impaired	capacity	for	protein	synthesis.	Furthermore,	lymphocytes	
play an important role in the host immune responses, as they fight 
against the occurrence and progression of sepsis.

However, there are certain limitations to our study as follows: 
(1) due to the retrospective observational study design, causal-
ity could not be determined; therefore, prospective studies are 
needed in the future to address this issue; (2) PNI is a readily 
available tool in clinical practice; however, the loss of albumin and 
lymphocyte count in the database is common, which may cause a 
selection bias.
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F I G U R E  1 ROC	analyses	for	the	prediction	of	30-	day	mortality.	
ROC, receiver operating characteristic curve; AUC, area under the 
curve; AUC, area under the curve; CI, confidence interval; NLR, 
neutrophil- to- lymphocyte ratio; PLR, platelet- to- lymphocyte ratio; 
RDW, red blood cell distribution width; PNI, Prognostic nutrition 
index;	and	SOFA,	sequential	organ	failure	assessment

TA B L E  4 Receiver	operating	curve	(ROC)	for	30-	day	mortality

AUC 95%CI low 95%CI up

NLR 0.5962 0.5717 0.6206

PLR 0.4979 0.4722 0.5235

RDW 0.5962 0.5717 0.6206

PNI 0.6436 0.6204 0.6668

SOFA 0.6933 0.6708 0.7158

SOFA	+ PNI 0.7140 0.6921 0.7360

Abbreviations: AUC, area under the curve; CI, confidence interval; NLR, 
neutrophil- to- lymphocyte ratio; PLR, platelet- to- lymphocyte ratio; PNI, 
prognostic nutrition index; RDW, red blood cell distribution width; and 
SOFA,	sequential	organ	failure	assessment.
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