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Abstract
The geriatric nutritional risk index (GNRI) is associated with the prognosis of many diseases. However, the association between the
GNRI and the prognosis of patients aged ≥65 years with severe community-acquired pneumonia (SCAP) has not been studied. We
aimed to evaluate the prognostic value of GNRI in elderly SCAP patients.
This study retrospectively analyzed the clinical data of 346 patients aged≥65 years with SCAP fromDecember 2013 to September

2019. Patients were divided into 4 groups by the GNRI. The chi-square test or student’s t test was used to compare the differences
between the groups. Logistic regression analysis was used to evaluate the factors that affect prognosis. The receiver operating
characteristic curve was used to compare the prognostic performance of the GNRI with other indicators. A GNRI-based nomogram
was established based on the result of the multivariate analysis.
Two hundred nine (60.4%) patients had a poor prognosis. GNRI scores were significantly lower in the poor prognosis group than in

the group with a good prognosis. In the multivariate analysis, gender, mean arterial pressure, neutrophil counts, and the GNRI were
independently correlated with the prognosis of elderly patients. The GNRI was a significantly better predictor for poor prognosis than
other indicators. The GNRI-based nomogram had excellent prediction capabilities.
GNRI is a simple and effective prognostic indicator for elderly patients with SCAP, and a GNRI-based nomogram can aid in

developing individualized treatment plans for elderly patients with SCAP.

Abbreviations: AUC = area under the curves, BMI = body mass index, CAP = community-acquired pneumonia, CIs =
confidence intervals, GNRI = geriatric nutritional risk index, HAP = hospital-acquired pneumonia, IQR = inter quartile range,
LMR = lymphocyte-to-monocyte ratio, MAP = mean arterial pressure, NLR = neutrophil-to-lymphocyte ratio, ORs = odds ratios,
PLR = platelet-to-lymphocyte ratio, ROC = receiver operating characteristic, SCAP = severe community-acquired pneumonia,
SD = standard deviation.
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1. Introduction

Community-acquired pneumonia (CAP) is an infectious inflam-
mation of the lung parenchyma that occurs outside the hospital,
including pathogen infection with a specific incubation period and
onset within the average incubation period after admission. Severe
pneumonia is identified in pneumonia patients with continuous
hypoxemia or acute respiratory failure requiring ventilation
support, circulatory failure such as hypotensive shock, or other
organ dysfunction. Severe pneumonia can occur in both
community-acquired pneumonia (CAP) and hospital-acquired
pneumonia (HAP). In this study, severe community-acquired
pneumonia (SCAP) was studied. Due to weakened immunity,
malnutrition, coexistence of multiple diseases, and increased
bacterial resistance in the elderly, the likelihood of pneumonia
developing into severe pneumonia is significantly increased in this
group of patients. Out of all hospitalized CAP patients, 10% to
22% experience severe pneumonia and require critical care.[1]

SCAP progresses rapidly with a fatality rate as high as 50%.[2]

The elderly are at a higher risk of nutritional problems due to
their poor nutritional status, many basis diseases, weakened
gastrointestinal function resulting in insufficient food intake and
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poor digestion and absorption, and other physiological charac-
teristics. In addition, energy and protein requirement increases as
a result of disease catabolism, disorders of intestinal flora,
gastrointestinal dysfunction caused by hypoxia and antibiotics
use, and the abnormal psychological state in hospital aggravating
disease stress. Affected by their physiological and pathological
characteristics, elderly patients with severe pneumonia tend to
develop rapidly into malnutrition, which leads to a series of
serious consequences: delayed repair of lung tissue damage can
undermine the immune function, respiratory muscle and lung
function leads to respiratory failure and shock, aggravating lung
infection results in secondary infection and complications,
ultimately aggravating baseline diseases and could even lead to
death. The incidence of protein-energy malnutrition in acutely
hospitalized elderly patients is 20% to 50%.[3] Malnutrition is a
major independent predictor of adverse outcomes in elderly
hospitalized patients.[4] Therefore, early recognition and timely
correction of high-risk nutritional status are critical for
improving the prognosis of elderly patients with SCAP.
The geriatric nutritional risk index (GNRI), proposed by

Bouillanne et al[5] in 2005, evolved from the nutritional risk index
and is a nutrition-related indicator that can be used to predict the
prognosis of diseases in the elderly. The GNRI score is easy, fast,
and affordable, and it can be estimated by measuring height,
body mass, and serum albumin levels. The GNRI has been
correlated with the outcome of various diseases in the elderly.
However, the association between GNRI and the prognosis of
elderly SCAP patients has not been reported. In this study, we are
the first to investigate the value of the GNRI in assessing the
prognosis of patients with SCAP.
Figure 1. The process of case inclusion and exclusion in this study. CAP=comm
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2. Methods

2.1. Research objects

This study retrospectively analyzed the medical records of 346
patients aged ≥65 years with SCAP hospitalized in the first
affiliated hospital of Guangxi medical university fromDecember
2013 to September 2019. The inclusion criteria were: patients
aged ≥65 years, patients were diagnosed with SCAP based on
diagnostic criteria, the patients’ medical records and blood tests
were complete. The exclusion criteria were: the admission time in
the hospital was <24hours, patients with incomplete hospital
information and blood draw results, patients with hematological
and immune system diseases. We used the IDSA/ATS (Infectious
Diseases Society of America/American Thoracic Society) CAP
severity criteria that include 2 major criteria and 9 minor criteria
as diagnostic criteria for SCAP. The validated definition of SCAP
included either 1 major or ≥3 minor criteria.[6] A total of 18,880
CAP patients aged ≥65 years were hospitalized between
December 2013 and September 2019, of which 471 (2.49%)
met the SCAP criteria. We excluded 125 patients, including 94
patients without height or weight measurements during
hospitalization, 21 patients whose length of admission was
<24hours, and 10 patients with hematological or immune
system diseases. Finally, 346 elderly patients with SCAP were
enrolled in the study (Fig. 1). This study was approved by the
hospital ethics committee of the first affiliated hospital of
Guangxi medical university. The Ethical approval number was
2020 (KY-E-018). The study is in strict compliance with the
Helsinki declaration’s provisions, and all data were kept
confidential.
unity-acquired pneumonia; SCAP=severe community-acquired pneumonia.
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2.2. Data collection

We collected clinical data of patients in the first week after
admission to the ICU. The collected clinical and pathological
features included gender, age, hospitalization days, the hospital
situation, height, weight, comorbidities (diabetes, hypertension,
myocardial infarction, congestive heart failure, cerebrovascular
disease, chronic kidney disease, cancer, and respiratory failure),
and vital signs (temperature, heart rate, breathing rate, and blood
pressure). Venous blood was collected for routine blood analyses
(hemoglobin, and leucocyte, platelet, neutrophil, lymphocyte,
and monocytes counts), total bilirubin, serum albumin, serum
creatinine, and blood urea nitrogen (BUN).
2.3. Definition of GNRI and other parameters

The GNRI was calculated as follows: GNRI=1.489� serum
albumin concentration (g/L)+41.7�current body weight/ideal
weight.[7] The ideal weight was defined as height (m)�height
(m)�22. When the current body weight was greater than the
ideal weight, the ratio was set to 1. As in previous studies,[5] we
divided theGNRI into 4 groups: high risk (GNRI<82), moderate
risk (82�GNRI<92), low risk (92�GNRI<98), and normal
(GNRI≥98). The mean arterial pressure (MAP) was calculated
as diastolic pressure+1/3 pulse pressure difference, the bodymass
index (BMI) as weight (kg)/height2 (m), the neutrophil-to-
lymphocyte ratio (NLR) as neutrophil count (109/L)/lymphocyte
count (109/L), the platelet-to-lymphocyte ratio (PLR) as platelet
count (109/L)/lymphocyte count (109/L), the lymphocyte-to-
monocyte ratio (LMR) as lymphocyte count (109/L)/monocyte
count (109/L).
2.4. Outcomes

We reviewed each patient’s medical records and defined patients
who died during hospitalization or were discharged automati-
cally due to adverse prognosis as patients with a poor prognosis,
and defined patients who were discharged with improvement as
having a good prognosis. Dying patients and patients discharged
within 1 day were not included in the final analysis.

2.5. Statistical analysis

The student’s t test was used to compare continuous variables,
while the Chi-square test or Fisher exact test were used to
compare classified variables. The standard deviation (SD) was
used to describe continuous parametric data, while the median
and inter quartile range (IQR) were used to describe continuous
non-parametric data. The distribution of classification variables
was expressed as percentages. A logistic regression analysis was
used to assess independent predictors of patient outcomes, and all
parameters with P< .05 in univariate analyses were included in
the multivariate analysis. The multivariate logistic regression
analysis was performed by using the stepwise variable selection
method and we calculated odds ratios (ORs) and 95% confidence
intervals (CIs) for each parameter. Receiver operating character-
istic (ROC) curves were used to compare the predictive
prognostic efficacy of the GNRI, NLR, PLR, and LMR and to
calculate their area under the curves (AUC). A P-value< .05 was
considered statistically significant, and SPSS version 24.0 (IBM
SPSS, IBM Corporation, Armonk, NY) and R software (version
3.5.3; http://www.r-project.org) were used for statistical analysis
of all data.
3

3. Results

3.1. Clinicopathologic factors

This study included 241 male and 105 female, with an average
age of 76 years (range from 65 to 107 years). The numbers of
patients with high risk GNRI, moderate risk GNRI, low risk
GNRI, and normal GNRI were 132 (38.2%), 115 (33.2%), 55
(15.9%), and 44(12.7%), respectively. Of these, 209 (60.4%)
patients had a poor prognosis, and 137 (39.6%) had a good
prognosis, the characteristics of these groups are presented in
Table 1. We explored the correlation between clinical-pathologi-
cal factors and outcomes, including age, gender, BMI, comor-
bidity, vital signs, and the laboratory parameters GNRI, NLR,
PLR, and LMR. We found that gender, heart failure, cancer,
MAP, systolic blood pressure, heart rate, white blood cells,
hemoglobin, platelets, neutrophils, albumin, BUN, blood creati-
nine, GNRI, NLR, and LMRwere significantly different between
the good and poor prognosis group.
3.2. Correlation between the GNRI score and survival
outcomes

The mortality rates of the high risk, moderate risk, low risk, and
normal group of GNRI were 22.7%, 30.9%, 60.9%, and 84.8%,
respectively. To further evaluate the prognostic predictors of
SCAP, we incorporated each factor into a logistic regression
analysis. In the univariate analysis, we found that gender, heart
failure, cancer, MAP, systolic blood pressure, heart rate,
temperature, hemoglobin, white blood cell count, platelet
count, neutrophil count, GNRI, and NLR were associated with
SCAP prognosis. All variables with a P-value <.05 in the
univariate analyses were incorporated into a multivariate
analysis. Only gender, MAP, neutrophil counts, and GNRI
were independent factors influencing the prognosis of SCAP in
the elderly (Table 2).
3.3. Comparison of the ROC curves of GNRI, NLR, PLR,
and LMR to predict survival of patients with SCAP

To compare the ability of GNRI, NLR, PLR, and LMR to predict
the survival of patients with SCAP, we plotted the ROC curve and
calculated the AUC (Fig. 2). Our data showed that GNRI (0.800,
95% CI: 0.753–0.847, P< .001) had a significant predictive
prognostic efficacy than the NLR 0.612 (95% CI: 0.552–0.672,
P< .001), PLR 0.542 (95% CI: 0.481–0.603, P= .187), and
LMR 0.557 (95% CI: 0.496–0.618, P= .076).

3.4. Establishing GNRI-based nomograms to predict
outcomes

Based on the results of the multivariate logistic regression
analysis, we developed a GNRI-based nomogram to predict the
prognosis of elderly patients with SCAP (Fig. 3). GNRI, gender,
MAP, and platelet count were included in the risk model, and
MAP and platelet counts were used as continuous variables to
improve the prediction accuracy. In this analysis, the points of
each factor could be counted, and the death risk can also be
predicted. The C-index for the nomogram was 0.808 (95% CI:
0.760–0.856), and the calibration curves for the probability of
death showed good consistency between the prediction of the
nomogram and actual observations (Fig. 4).
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Table 1

General characteristics of the patients.

Variable Total (n=346) Good prognosis (n=137) Poor prognosis (n=209) P-value

Age, y 76.00 (69.00–82.25) 75.00 (68.50–81.50) 76.00 (69.00–83.00) .403
Gender (%)
Male 241 (69.7) 107 (78.1) 134 (64.1) .006
Female 105 (30.3) 30 (21.9) 75 (35.9)

Body mass index, kg/m2 21.42 (18.83–23.57) 22.15 (19.51–23.73) 20.81 (18.52–23.44) .132
Comorbidity(%)
Hypertension 129 (37.2) 50 (36.5) 79 (37.8) .806
Diabetes mellitus 78 (22.5) 29 (21.2) 49 (23.4) .620
Cerebrovascular disease 88 (25.4) 32 (23.4) 56 (26.8) .473
Myocardial infarction 13 (3.8) 5 (3.6) 8 (3.8) .932
Heart failure 86 (24.9) 26 (19.0) 60 (28.7) .041
Cancer 32 (9.2) 7 (5.1) 25 (12.0) .031
Chronic kidney disease 69 (19.9) 25 (18.2) 44 (21.1) .523
Respiratory failure 39 (11.3) 13 (9.5) 26 (12.4) .396

Vital sign
Mean arterial pressure, mmHg 89.17 (79.25–100.03) 93.67 (83.17–104.17) 86.33 (77.00–97.33) <.001
Systolic blood pressure, mmHg 127.00 (111.00–142.25) 132.00 (115.50–151.00) 123.00 (110.00–139.00) .002
Heart rate (beats/min) 96.00 (82.75–112.00) 90.00 (79.5–107.00) 98.00 (86.00–115.00) .006
Respiratory rate (breaths/min) 20.00 (20.00–26.00) 21.00 (20.00–26.00) 20.00 (18.00–26.00) .145
Temperature, °C 36.8 (36.5–37.5) 36.8 (36.5–37.35) 36.9 (36.5–37.6) .145

Laboratory parameter
Hemoglobin, g/dL 95.65 (78.78–112.40) 101.5 (80.2–119.90) 92.40 (75.50–109.00) .008
White blood cell count (109/L) 11.07 (7.90–14.36) 9.83 (7.40–12.67) 12.11 (8.26–15.41) <.001
Platelet count (109/L) 182.00 (114.98–255.63) 204.20 (147.05–300.40) 167.50 (91.90–239.40) .001
Neutrophil count (109/L) 9.20 (6.07–37.5) 7.88 (5.77–10.62) 10.63 (6.70–14.00) <.001
Lymphocyte count (109/L) 0.70 (0.40–1.10) 0.72 (0.45–1.14) 0.65 (0.35–1.02) .693
Monocyte count (109/L) 0.51 (0.21–0.86) 0.65 (0.38–0.87) 0.40 (0.15–0.84) .423
Total bilirubin, mg/dL 10.40 (6.42–16.32) 10.80 (6.55–17.45) 10.00 (6.40–15.35) .794
Albumin, g/dL 29.75 (26.3–33.8) 34.10 (32.15–37.00) 27.20 (24.55–29.65) <.001
BUN, mmol/L 10.08 (6.14–14.67) 9.36 (5.77–13.31) 10.32 (6.68–18.80) <.001
Creatinine, mmol/L 89.00 (65.75–151.50) 89.00 (64.50–124.00) 89.00 (67.00–169.00) .034

Mortality prediction model
GNRI score 85.42 (76.79–93.96) 92.85 (86.19–97.93) 80.60 (72.77–86.92) <.001
NLR 13.16 (7.15–23.78) 10.69 (6.25–17.86) 15.45 (7.63–27.17) .002
PLR 263.58 (153.57–438.74) 279.11 (166.36–435.84) 250.00 (136.82–444.87) .89
LMR 1.43 (0.88–2.62) 1.39 (0.92–1.95) 1.50 (0.84–3.42) .019

BUN=blood urea nitrogen, GNRI=geriatric nutritional risk index, LMR= lymphocyte to monocyte ratio, NLR=neutrophil to lymphocyte ratio, PLR=platelet to lymphocyte ratio.
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4. Discussion
SCAP, especially in the elderly, is often accompanied by
malnutrition, and the elderly are susceptible to infections due
to age-related decline in their immune function, age-related
structural and functional changes in organs, and increased
underlying disease risk. Malnutrition is one of the most common
causes of immune decline.[8] Malnutrition is susceptible to
infection, and infection can lead to increased malnutrition,
thereby entering a vicious cycle resulting in a more severe
infection that is difficult to control.[9] Therefore, it is crucial to
recognize high-risk nutritional status early to improve the
prognosis of elderly patients with SCAP.
GNRI is a recently proposed indicator to evaluate the

inflammatory nutritional status of patients. Owing to its simple
calculation, it has been gradually applied in the prognosis
evaluation of various chronic diseases. GNRI has prognostic
value in patients with esophageal cancer,[10] hepatocellular
carcinoma,[11] colorectal carcinoma,[12] and non-small-cell lung
carcinoma.[13] Lee et al,[7] found that GNRI is associated with the
prognosis of patients with sepsis, and that patients with a lower
GNRI had higher mortality rates. GNRI is also increasingly
considered as a predictor of nutritional risk and prolonged
4

hospital stay. As reported by Gärtner et al,[14] GNRI is a valuable
tool for assessing in-hospital mortality and predicting length of
stay, and Cereda et al,[15] reported that elderly patients with a
low GNRI had increases in the length of hospitalization.
Abd-El-Gawad et al,[3] compared the ability of various nutri-
tion-related parameters to predict the prognosis of patients and
found that GNRI had a high predictive value in assessing
nutritional status and forecasting nutrition-related complications
in elderly patients. However, as far as we know, there have
been no clinical studies confirming the application of GNRI in
elderly patients with SCAP. In this study, we discussed the
prognostic value of GNRI in elderly patients with SCAP for the
first time.
GNRI is calculated based on serum albumin, body weight, and

height, among which serum albumin and body weight are strong
independent outcome predictors in elderly patients in previous
studies.[16–19] Serum albumin is not only used to evaluate
malnutrition but also as an indirect indicator of inflamma-
tion.[20,21] Serum albumin is affected by extracellular fluid
volume,[22] and body weight is also impacted by hydration status,
but changes in hydration status are in sharp contrast to changes in
albumin concentration. Therefore, the 2 indicators in GNRI



Table 2

Independent predictors of hospital mortality in older patients.

Variable Unadjusted OR (95% CI) P-value Adjusted OR (95% CI) P-value

Age, y 4.300 (2.281–8.107) .402
Gender (female) 1.996 (1.218–3.271) .006 2.114 (1.126–3.967) .020
Body mass index, kg/m2 0.958 (0.907–1.013) .134
Comorbidity (%)
Hypertension 1.057 (0.677–1.652) .806
Diabetes mellitus 1.141 (0.678–1.918) .620
Cerebrovascular disease 1.201 (0.728–1.981) .473
Myocardial infarction 1.051 (0.336–3.281) .932
Heart failure 1.719 (1.020–2.897) .042 1.497 (0.769–2.916) .235
Cancer 2.523 (1.060–6.009) .037 2.674 (0.952–7.512) .062
Chronic kidney disease 1.195 (0.692–2.063) .523
Respiratory failure 1.355 (0.670–2.739) .397

Vital sign
Mean arterial pressure, mmHg 0.970 (0.954–0.985) <.001 0.954 (0.917–0.992) .018
Systolic blood pressure, mmHg 0.985 (0.976–0.995) .002 1.016 (0.991–1.041) .217
Heart rate (beats/min) 1.016 (1.004–1.028) .007 1.009 (0.993–1.025) .291
Respiratory rate (breaths/min) 0.983 (0.959–1.007) .166
Temperature, °C 1.388 (1.045–1.843) .024 1.372 (0.934–2.013) .107

Laboratory parameter
Hemoglobin, g/dL 0.987 (0.978–0.997) .008 0.997 (0.985–1.010) .692
White blood cell count (109/L) 1.066 (1.024–1.109) .002 0.965 (0.752–1.237) .777
Platelet count (109/L) 0.997 (0.995–0.999) .001 0.996 (0.994–0.999) .004
Neutrophil count (109/L) 1.084 (1.038–1.132) <.001 1.154 (0.870–1.529) .320
Lymphocyte count (109/L) 1.027 (0.898–1.173) .699
Monocyte count (109/L) 0.936 (0.788–1.112) .452
Total bilirubin, mg/dL 1.002 (0.985–1.019) .793
BUN, mmol/L 1.056 (1.023–1.091) .001
Creatinine, mmol/L 1.002 (0.999–1.004) .051

Mortality prediction model
GNRI score
Normal 1 1
Low risk 19.040 (8.133–44.573) <.001 18.525 (7.236–47.428) <.001
Moderate risk 5.289 (2.380–11.751) <.001 5.176 (2.168–12.360) .001
High risk 1.521 (0.614–3.771) .365 1.806 (0.662–4.922) .248
NLR 1.018 (1.005–1.032) .007 0.996 (0.977–1.014) .638
PLR 1.000 (0.999–1.001) .89
LMR 1.049 (1.000–1.100) .05

GNRI=geriatric nutritional risk index, LMR= lymphocyte-to-monocyte ratio, NLR=neutrophil-to-lymphocyte ratio, PLR=platelet-to-lymphocyte ratio.
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minimize the effect of confounding variables such as hydration
status, resulting in a better prediction of nutrition-related death.
In this study, we found that female patients, and patients with

comorbidities heart failure, and cancer, are more likely to have a
poor prognosis. Similarly, patients with a low MAP and systolic
blood pressure and a high heart rate tend to have a poor
prognosis. Furthermore, we found that patients with a poor
prognosis had lower hemoglobin, platelets, and albumin levels,
while having higher white blood cell and neutrophil counts,
BUM, and creatinine than those with a good prognosis. It is
worth noting that there were significant differences between the
GNRI and LMR in the mortality prediction model between the 2
groups, and patients with a high GNRI and LMR tended to have
a better prognosis. By comparing the mortality rates of patients in
the GNRI group, we found that with the gradual decrease of
GNRI, the mortality rate of patients gradually increased.
Through multivariate logistic regression analysis, we further
found that GNRI was an independent prognostic factor in elderly
patients with SCAP. In addition, female gender, a low MAP, and
a low platelet count were also independent risk factors for patient
prognosis. Studies have shown that women are generally less
5

healthy in old age than men, and are more likely to suffer from
malnutrition, resulting in worse outcomes. These factors may be
related to differences in genes between men and women.[23] Low
MAP indicates that the body is in a state of insufficient tissue and
organ perfusion and hemodynamic instability, which is more
likely to lead to a poor prognosis. MAP has previously been
associated with organ perfusion and mortality.[24,25] In addition,
MAPwas also identified as an independent risk factor for death in
patients admitted to the ICU.[26] Many recent studies have
demonstrated that platelets are involved in the body’s immune
regulation and inflammatory response, and that the degree of
thrombocytopenia is related to the severity of the disease,
potentially leading to higher mortality.[27,28]

Peripheral blood leukocytes and their subsets are effective and
easily obtained indicators for the evaluation of inflammation.
However, the sensitivity and specificity of traditional infection
indicators such as WBC and neutrophils alone are low. Recently,
the NLR was reported to be closely related to the systemic
inflammatory response and is widely used to evaluate the
prognosis of various chronic diseases.[29,30] de Jager et al,[31]

suggested that it can be used to predict the prognosis of patients

http://www.md-journal.com


Figure 4. The calibration curves for the GNRI-based nomogram. Notes: The x
axis presents the predicted probability and the y axis shows the actual
probability. The calibration lines fit along with the 45 reference. GNRI=geriatric
nutritional risk index.

Figure 2. Area under the receiver operating characteristic curves of GNRI and
other indicators for the prediction of survival. GNRI=geriatric nutritional risk
index; LMR= lymphocyte to monocyte ratio; NLR=neutrophil to lymphocyte
ratio; PLR=platelet to lymphocyte ratio.
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with pneumonia. They showed it was superior to the traditional
indicators, such as NEU and WBC, in predicting mortality. This
may be due to the excessive activation of neutrophils in severe
infections, which can cause the destruction of organ parenchymal
cells and lead to multiple organ dysfunction.[32] Lymphocyto-
penia indicates that the body is in an immunosuppressive state
and cannot effectively regulate the specific immune response to
resist pathogen infection, leading to a poor prognosis.[33] In
addition, PLR has been identified as a potential marker of
systemic infections,[34] and MLR is thought to be associated with
the prognosis of Klebsiella pneumonia infection.[35] In this study,
we further compared the AUC of GNRI, NLR, PLR, and LMR,
Figure 3. Construction of the GNRI-based nomogram. GNRI=

6

and concluded that the GNRI was the most suitable mortality
prediction model for evaluating the prognosis of elderly patients
with SCAP. In addition, in a multivariate analysis, we showed
that only GNRI was an independent factor affecting the
prognosis of patients with SCAP, in contrast to NLR, PLR,
and LMR.
To facilitate the individual evaluation of the prognosis of

patients with SCAP, we established a GNRI-based nomogram,
which showed an increased risk of poor prognosis in female
patients and a further increased risk of death with lower GNRI,
MAP, and platelet count levels (Fig. 2). When comparing these
risk factors, GNRI and MAP had a more significant effect on
geriatric nutritional risk index, MAP=mean arterial pressure.



Wei et al. Medicine (2020) 99:37 www.md-journal.com
mortality than platelet count and gender. With this scoring
system, we were able to predict the survival of patients with
SCAP, and the survival rate of patients with a lower overall score
was significantly higher than that of patients with a higher overall
score. In addition, the C-index indicated that this model has
moderate prediction accuracy. The calibration plot matching the
45 line was used to further confirm the accuracy of the
nomogram. Individual scores of patients with SCAP could be
determined. Patients with high scores should be very closely
monitored, receive nutrition supplementation, maintain a
hemodynamic stability, and treated with platelet enhancement
if necessary. This might improve the prognosis of patients with
SCAP.
Some limitations of this study should be noted. This study is a

single-center retrospective study based on a limited number of
samples, and the results of this study should be verified in
multicenter, large-sample studies. In addition, the GNRI-based
nomogram was established based on a limited number of
patients. Although the C-index and correction curve showed
good predictive accuracy, it still should be verified in external
samples obtained from multiple centers.

5. Conclusion

This study confirmed that the GNRI is an easy to obtain and
effective prognostic indicator for elderly patients with SCAP. A
GNRI-based nomogram can aid in developing individualized
treatment plans for elderly patients with SCAP.
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