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Abstract

The neutrophil-to-lymphocyte ratio (NLR) is used to predict the prognosis of various diseases, such as coronavirus diseg
2019, community-acquired pneumonia, bacteremia, and endocarditis. However, NLR has never been reported to predict patient
discharge in geriatric patients with influenza infection. This retrospective case-control study enrolled geriatric patients (=65 years)
with influenza virus infection who visited the emergency department of a medical center between January 01, 2010 and December
31, 2015. Demographic data, vital signs, past histories, influenza subtypes, outcomes, and disposition were analyzed. The
optimal NLR cut-off value to predict patient discharge was determined using the Youden index. We also evaluated the accuracy
of NLR in predicting patient discharge using logistic regression and receiver operating characteristic analysis. The study included
409 geriatric patients in the emergency department with a mean age of 79.5 years and an approximately equal sex ratio. NLR was
significantly lower in the discharged group than in the nondischarged group (5.8+3.7 vs 9.7 +8.4). Logistic regression revealed
that patients with NLR < 6.5 predicted discharge with an odds ratio of 3.62. The Hosmer-Lemeshow goodness-of-fit test was
calculated as 0.36, and the adjusted area under the receiver operating characteristic was 0.75. The negative predictive value
of NLR < 6.5, to predict patient discharge, was 91.8%. NLR < 6.5 is a simple and easy-to-obtain laboratory tool to guide the
physicians to discharge geriatric patients with influenza infection in the crowded emergency department.

Abbreviations: ARDS = acute respiratory distress syndrome, AUROC = area under the receiver operating characteristic curve,
CAD = coronary artery disease, Cl = confidence interval, COPD = chronic obstructive pulmonary disease, ED = emergency
department, GID = Geriatric influenza death, ICU = intensive care unit, NLR = neutrophil to lymphocyte ratio, NPV = negative
predictive value, PPV = positive predictive value, SD = standard deviation, SIRS = Systemic inflammatory response syndrome.
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1. Introduction

There are approximately 5 million cases of severe complicated influ-
enza illness during the seasonal influenza pandemic, causing over
290,000 to 650,000 deaths worldwide annually.™?' The elderly
are vulnerable to influenza infection and are more likely to have
serious complications,?! as in the United States, more than 90 per-
cent of influenza-related deaths occur in the elderly. Furthermore,
approximately 44,000 cases of influenza-related hospitalization
were correlated with patients aged > 65 years."

The neutrophil-to-lymphocyte ratio (NLR) is an effective labora-
tory biomarker that indicates a systemic inflammatory response,!®’
as neutrophils are a crucial component of the innate immune sys-
tem, whereas lymphocytes represent the adaptive immune system.
Neutrophils secrete large amounts of cytokines and chemokines
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to regulate immune responses.””! During severe influenza infection,
substantial amounts of cytokines and chemokines are released due
to the overactivation of the immune system,” ultimately resulting
in fatal outcomes. In contrast, low levels of lymphocytes have been
observed during severe novel influenza A infection.!®!

NLR is also correlated with severe diseases, including acute
pancreatitis, liver disease, rheumatic diseases, and acute respi-
ratory distress syndrome.”'¥ Furthermore, NLR is useful in
identifying hospitalized patients with fever due to infection and
those with fever due to noninfectious causes.['>"'”! Finally, NLR
has also been proven to predict the prognosis of different types
of infections, such as community-acquired pneumonia, bactere-
mia, and endocarditis.!'%!

Geriatric patients tend to be vulnerable and have multiple
comorbidities. The decision to discharge or admit such patients,
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especially discharge, may be difficult, as emergency depart-
ment (ED) physicians must consider several pressures such as
the context of time-based targets, ED flow, and resource allo-
cation.?! Therefore, a compact strategy to discharge geriatric
patients with influenza infection during the flu pandemic may
be crucial. Clinical prediction tools, such as geriatric influenza
death (GID) score, are available to evaluate the prognosis of
geriatric patients with influenza infection using physiological
parameters and laboratory statistics and further suggest patient
disposition based on the mortality risk determined by the
score.?!l As neutrophil and lymphocyte counts may reflect the
intensity of the immune response during an infection episode
in adult patients, it may further indicate disease severity and
eventually be used as a guide for physicians in patient dispo-
sition, especially discharge. To our knowledge, NLR to predict
patient discharge in geriatric patients with influenza infection
has never been reported; therefore, we conducted this study to
delineate this issue.

2. Methods

2.1. Study design, setting, and participants

This study was conducted in the ED of the Cathay General
Hospital, which consists of 800 ward beds and 40 ED beds.
The annual number of ED visiting patients was approximately
55,000, with 33% of elderly adult patients.?>?3 Patients who
visited the ED between January 1, 2010 and December 31,
2015, fulfilling the following criteria will be enrolled in the
study: age = 65 years; tympanic membrane temperature >
37.2°C or an increase in baseline tympanic membrane tempera-
ture > 1.3°CP223; and influenza infection, defined as a positive
pharyngeal or throat swab test, using antigen detection.**

2.2. Definition of variables and primary outcome

The primary outcome of this study was patient discharge from
the ED. Discharge was defined as patients discharged directly
from the ED within 4 hours without being admitted to the
ward or intensive care unit and revisited within 72 hours
(based on clinical judgement, including physical examina-
tions, vital signs, laboratory data, general appearance, etc, by
the board-certified emergency physicians). The 30-days mor-
tality was defined as geriatric patients with influenza infection
who died within the 30-days telephone follow-up process. A
prolonged hospital stay was defined as >9 days.!?>2¢! Intensive
care unit (ICU) admission was defined according to the critical
care management committee of the Cathay General Hospital
with the following criteria: patients who required advanced
respiratory support; patients who encountered shock or cir-
culatory failure; 2 or more of the organ systems required
support; and (4) physician’s clinical judgement.?”! Systemic
inflammatory response syndrome (SIRS) criteria were defined
as follows: heart rate >90 beats per minute; respiratory rate
>20 breaths per minute; temperature <36°C or >38°C, white
blood cell count <4000/mm? or >12,000/mm?; and band form
>10%.%% Evidence of pneumonia is defined as new pulmo-
nary infiltration visible on the chest image; while evidence
of urinary tract infection is defined as pyuria noted from the
urine analysis. The SIRS criteria score will be obtained and
calculated while the patients arrive at the ED. For discharged
patients, telephone follow-up was performed to obtain
30-days survival.

2.3. Data collection and assignment to case and control
groups

A medical chart review was performed on geriatric patients
who fulfilled the criteria of this study. The included patients
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were divided into “discharged” and “nondischarged groups.”
Demographic characteristics were also acquired, including age,
vital signs (obtained at the triage), past medical history, lab-
oratory data, disease severity, ICU admission, and influenza
subtype. Required data that are not recorded in the patient’s
medical chart will be considered as missing data, and the patient
will be excluded.

2.4. Ethical statement

This study was approved by the Institutional Review Board
of Cathay General Hospital and was conducted in accordance
with the Declaration of Helsinki. Informed consent from the
participants was waived because of the retrospective design of
this study.

2.5. Statistical analysis

G-power 3.0 was used to calculate the power of this study size
(409 patients), which was 0.80. Statistical analysis was per-
formed using Statistical Package for the Social Sciences (SPSS)
23.0 for Mac (SPSS Inc., Chicago, IL). Normally distributed
continuous data were presented as means = standard devia-
tion (SD), while data that were not normally distributed were
presented as median (interquartile range). Continuous data
of the independent samples were compared using the #-test or
Mann-Whitney-Wilcoxon test, whereas categorical variables
were compared using the Pearson chi-square test or Fisher exact
test. The Youden index was used to identify the optimal cut-
off point of NLR to predict patient discharge. The area under
the receiver operating characteristic curve (AUROC) was used
to evaluate the ability of the NLR to discriminate patient dis-
charge. The AUROCs were adjusted for potential confounding
factors. Sensitivity, specificity, positive predictive value, and neg-
ative predictive value (NPV) were calculated.

3. Results

A total of 409 patients were finally included (Fig. 1), after
excluding 70 patients who were lost to follow-up, had insuf-
ficient data, or transferred patients who had been treated at
other hospitals. The male-to-female ratio was approximately
equal, while the mean = SD of age was significantly lower in
the discharged group (75.4+7.2) than in the nondischarged
group (80.4 =8.4). Furthermore, more young, elderly adults
aged 65 to 74 years were noted in the discharged group
(47.0%) than in the nondischarged group (27.4%), whereas
younger elderly adults aged > 85 years were noted in the
discharged group (10.0%) than in the nondischarged group
(30.0%) (Table 1).

Geriatric patients with influenza infection had more unstable
vital signs in the nondischarged group than in the discharged
group. In addition, the mean = SD of the respiratory rate was
significantly higher in the nondischarged group (21.7=4.3 per
minute and 19.0+1.8/ per minute) than in the discharged group
(20.8 +3.4/ per minute). Meanwhile, the Glasgow coma scale
and systolic blood pressure were both lower in the nondis-
charged group (13.8+2.5 and 144.7+31.1) (Table 1).

Comorbidities such as hypertension, coronary artery disease
(CAD), and chronic obstructive pulmonary disease (COPD)
were significantly greater in the nondischarged group (68.2%,
19.8%, and 25.4%) than in the discharged group (43.9%,
4.5%, and 9.1%), respectively. For the laboratory data, white
blood cell count and neutrophil cell count were significantly
higher in the nondischarged group (11,068.9+6050.2 and
8481.3+4609.5) than in the discharged group (8009.5+2687.0
and 6006.6+2560.1), respectively. In addition, lymphocyte
count was higher in the nondischarged group (1411.5=949.4),
although the difference was not statistically significant (P = .06).
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70 patients were excluded:
1. Lost to follow up.
2. Insufficient data.
3. Transferred patients who had been treated at other hospitals.

Discharged elderly patients

n=66 n=343

Non-discharged elderly patients

Figure 1. Flowchart of this study.

Characteristics of discharged and nondischarged patients among geriatric patients with influenza infection in the emergency

department.
Characteristics Total patients (n = 409) Discharged (n = 66) Non-discharged (n = 343) Pvalue
Age, yr 79.5+8.3 75.4+72 80.4+8.4 <.01
Age subgroup
Young elderly (6574 yr) 30.6 47.0 274 <.01
Moderately elderly (75-84 yr) 425 42.4 42.6 .98
Old elderly (=85 yr) 26.9 10.6 30.0 <.01
Male, sex 50.1 455 51.0 A1
Vital signs
GCS 13.9+2.32 148+1.0 13.8+25 <.01
SBP (mm Hg) 146.1+30.5 153.4+26.1 144.7+31.1 .03
DBP (mm Hg) 74.2+17.4 776+13.9 73.6+17.9 .04
Heart rate (/min) 98.8+20.5 96.5+14.9 99.3+21.5 .33
Respiratory rate (/min) 21.2+41 19.0+1.8 21.7+4.3 <.01
Tympanic temperature (°C) 38.1+0.9 38.3+0.8 38.1+0.9 .81
Past history
Hypertension 64.3 43.9 68.2 <.01
Diabetes 39.8 30.3 411 .22
COPD 271 4.5 19.8 .01
Coronary artery disease 25.1 9.1 254 .01
Stroke 15.8 10.6 16.9 .20
Cancer 149 121 155 48
Congestive heart failure 9.0 10.5 15 .02
Dementia 2.2 3.0 2.2 .67
Laboratory data
WBC (cells/mm?) 10,590.0+5820.0 8009.5+2687.0 11,068.9+6050.2 <.01
Neutrophil 8101.9+4446.9 6006.6 + 2560.1 8481.3+4609.5 <.01
Lymphocyte 1377.2+1205.7 1187.2+497.1 1411.5+949.4 .06
NLR 91+7.2 58+37 9.7+84 <.01
Influenza subtypes
Influenza A 68.0 7.2 67.3 .54
Influenza B 29.3 28,8 29.4 9
Influenza A + B 2.7 0.0 3.2 14
Influenza vaccination 23.2 68.2 14.6 <.01
Severity
SIRS 1.9+141 14+1.0 2.0+1.1 <.01
30-day mortality rate 49 0.0 5.8 .04

Data were presented as % or mean + SD.

DBP = diastolic blood pressure, ED = Emergency Department, GCS = Glasgow coma scale, NLR = neutrophil to lymphocyte ratio, SBP = systolic blood pressure, SD = standard deviation, SIRS = systemic

inflammatory response syndrome, WBC = white blood cell count.

Consequently, NLR was higher in the nondischarged group
(9.7 +8.4) than in the discharged group (5.8+3.7) (Table 1).
For influenza subtypes, both the percentages of influenza A
and B infections in the discharged and nondischarged groups
showed no significant difference. Once the influenza infection
was confirmed, the patients were treated with either oseltamivir

or zanamivir within 24 hours. The influenza vaccination per-
centage was higher in the discharged group (68.2%) than in
the nondischarged group (14.6%). In addition, the SIRS criteria
were higher in the nondischarged group (2.0+1.1), while the
30-days mortality rate was 5.8% in the nondischarged group
and none in the discharged group (Table 1).
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Comparison of neutrophil count, lymphocyte count, and NLR between mortality, hospital stay > 9 days and hospital stay < 9 days,
ICU and non-ICU, SIRS > 2 and SIRS < 2, evidence of pneumonia or urinary tract infection and no evidence of pneumonia or urinary

tract infection.

Mortality (n = 20) Survivor (n = 389) Pvalue
Neutrophil 8018.7+5782.6 5338.6+3409.4 .98
Lymphocyte 1988.9+922.9 1110.2+583.2 11
NLR 8.9+6.6 52+32 .95
Hospital stay > 9d (n=192) Hospital stay <9 d (n = 217) Pvalue
Neutrophil 8965.1+4977.9 7323.7+3751 <.01
Lymphocyte 1473412116 1270.4+1202.8 .26
NLR 10.6+8.9 7.7+6.6 <.01
ICU (n = 46) Non-ICU (n = 363) Pvalue
Neutrophil 9763.8+5578.9 7888+4243.0 15
Lymphocyte 1637.6+1711.3 1343.8+1117.1 .30
NLR 10.6+8.8 89+7.8 .05
SIRS > 2 (n = 258) SIRS <2 (n=151) Pvalue
Neutrophil 9120.7 + 4847.0 6086.2 +2938.3 <.01
Lymphocyte 1453.6+1179.2 1211.2+814.2 19
NLR 10.5+8.9 6.6+4.8 <.01
Evidence of pneumonia or urinary tract infection* (n = 308) No evidence of pneumonia or urinary tract infection (n = 105) Pvalue
Neutrophil 9224.9+4237.7 7803.6+4459.8 .01
Lymphocyte 1293.3+1060.6 1399.5+1057.3 63
NLR 10.0+£7.9 89+7.9 22
ICU = intensive care unit, NLR = neutrophil-to-lymphocyte ratio, SIRS = systemic inflammatory response syndrome.
*Evidence of pneumonia is defined as new pulmonary infiltration visible on the chest image; evidence of urinary tract infection is defined as pyuria noted form the urine analysis.
ROC Curve
Logistic regression analysis of NLR < 6.5 to predict discharge in 1.0
geriatric patients with influenza infection. /_/
B 0dds ratio 95% CI Pvalue /_(
NLR < 6.5 1.29 3.62 2.0-6.5 <.01 0.8
Cl = confidence interval, NLR = neutrophil to lymphocyte ratio.
Higher neutrophil counts were noted in the SIRS = Z o0s
2 group (10,415.9+5184.9) than in the SIRS < 2 group 2
(7056.8 £3623.1), with a P-value < .01. A trend of higher neu- ‘»
trophil counts and lymphocyte counts was noted in the mortal- o
ity group (8018.7+5782.6 and 1988.9+922.9), hospital stay > D o4
9 days group (8965.1+4977.9 and 1473.4+1211.6), and ICU
group (9763.8+5578.9 and 1637.6+1711.3) than in the survi-
vor group (5338.6+3409.4 and 1110.2+583.2), hospital stay |
< 9 days group (7323.7+3751 and 1270.4+1202.8), and non- 0.2 f
ICU group (7888+4243.0 and 1343.8+1117.1). These results |
also consequence in higher NLR in the 3 groups at 8.9+6.6
(P value < 0.95), 10.6 8.9, (P value < .01), and 10.6+8.8 (P
value = .05). Although higher NLR was noted in the evidence 0.0
of pneumonia and urinary tract infection group for 10.0+7.9 0.0 0.2 0.4 0.6 0.8 1.0

(compared to 8.9+7.9 in the no evidence of pneumonia and uri-
nary tract infection group), no statistically significant difference
was noted between these 2 groups, with P-value .22 (Table 2).

The optimal cut-off point for NLR to predict discharge
among elderly patients with influenza infection was calculated
as <6.5, based on the Youden index. Logistic regression showed
that NLR < 6.5 predicted patient discharge with an odds ratio
of 3.62 (Table 3). The Hosmer-Lemeshow goodness-of-fit was
0.36 for NLR < 6.5.

AUROC was adjusted for age (P < .01), hypertension (P <
.01), COPD (P =.01),and CAD (P = .01). The adjusted AUROC
for NLR < 6.5 to predict patient discharge was 0.75 with 95%
confidence interval (CI) 0.69 to 0.81 (Fig. 2, Table 4). Finally, the
performance of NLR < 6.5 to predict patient discharge among
geriatric patients with influenza infection showed a sensitivity
of 0.74 (95% ClI, 0.62-0.84) and a high NPV of 0.92 (95% CI,
0.88-0.95) (Table 5).

1 - Specificity
Figure 2. Adjusted AUROC of NLR < 6.5 to predict patient discharge
among geriatric patients with influenza infection. AUROC = area under the
receiver operating characteristic curve, NLR = neutrophil-to-lymphocyte ratio,
ROC = receiver operating characteristic.

Area under the receiver operating characteristic curve of
NLR < 6.5 to predict discharge in geriatric patients with
influenza infection.

AUROC
NLR < 6.5 0.75

95% CI
0.69-0.81 <.01

Pvalue

AUROQC = area under the receiver operating characteristic curve, Cl = confidence interval,
NLR = neutrophil to lymphocyte ratio.
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Sensitivity, specificity, negative predictive value, and positive
predictive value of NLR < 6.5 to predict discharge in geriatric
patients with influenza infection.

NLR < 6.5
Sensitivity 0.74 (0.62-0.84)
Specificity 0.56 (0.50-0.61)
Negative predictive value 0.92 (0.88-0.95)
Positive predictive value 0.24 (0.22-0.28)

NLR = neutrophil to lymphocyte ratio.

4. Discussion

In addition to physiological parameters, this study discovered
that the initial NLR level obtained at the ED might play a crucial
role in patient disposition, especially patient discharge, among
geriatric patients with influenza infection, with an optimal cut-
off point of 6.5.

NLR is frequently used to evaluate the severity and outcome
of inflammatory diseases, such as sepsis, acute respiratory dis-
tress syndrome, and influenza A infection. A study conducted in
the ED, including patients with severe sepsis and septic shock,
showed that the NLR is associated with a 28-day mortality
rate.””! Another study showed that the NLR is significantly
lower in the acute respiratory distress syndrome survivor group
than in the mortality group.’® A retrospective study also con-
cluded that NLR is a potential predictive prognostic biomarker
in patients infected with the AIV-human avian influenza A
(H7N9) influenza virus.’" However, none of these studies have
mentioned the capability of NLR to predict patient disposition,
especially patient discharge, among geriatric patients with influ-
enza infection.

A previous study focusing on the risk factors for mortality
in human avian influenza A concluded that a higher mean ini-
tial neutrophil count and lower mean initial lymphocyte count
are noted in the mortality group than in the survivor group.*
Similar results were also noted in the current study with a
trend of higher neutrophil count and lower lymphocyte count
in patients with poor prognosis, including mortality, prolonged
hospital stay, ICU, severe inflammatory response (SIRS > 2), and
the nondischarged group. As a result, NLR was significantly
higher in the prolonged hospital stay group, patients with SIRS
> 2, and the nondischarged group, leading to a significantly
lower NLR in the discharged group. However, although NLR
was also higher in the mortality and ICU groups, it was not sta-
tistically significant, with a P-value of .95 and .035. These results
may be related to the relatively small sample size of the mor-
tality group with patient number = 20 and the ICU group with
patient number = 46. A subgroup analysis of an observational
cohort study conducted in the ICU also showed similar results,
with no statistically significant relationship between NLR and
mortality in patients with sepsis.”**!

Although the exact role of neutrophils in the pathogenesis of
influenza is still ambiguous, the immune system is assumed to be
overactivated during severe influenza infection, with substantial
cytokine and chemokine release.”! Cytokines and chemokines
can influence many aspects of the immune response, including
antiviral defense, hematopoiesis, angiogenesis, and fibrogene-
sis.?* A study showed that cytokines, especially serum interleu-
kin-8 levels, are positively correlated with neutrophil counts in
patients infected with the influenza A virus.*® Thus, different
levels of neutrophils may indicate the severity of the immune
response, including systemic oxidative stress, inflammation, and
tissue damage.®’!

Discharging patients aged > 65 years may be challenging, as
these patients often have complex medical histories and psy-
chosocial issues that lead to longer lengths of hospital stay,
increased likelihood of admission,**! and atypical presentations
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that require more time and resources to comprehend fully.?”
Therefore, we developed a simple laboratory diagnostic tool to
predict patient discharge among elderly patients with influenza
infection using NLR, with an optimal cut-off point of 6.5, and
adjusted AUROC of 0.75. NLR < 6.5 had a sensitivity of 74%
and NPV of 92%. The high NPV level may avoid discharging
geriatric patients with influenza infection who need to stay in
the hospital and prevent disease deterioration, excess medical
costs, and prolonged hospital stay if discharged incorrectly.

Other than predicting mortality in geriatric patients with
influenza infection, GID score may also be utilized to predict dis-
charge. Patients with GID score < 1 were considered as low risk
(mortality 1.1%), and may consider to discharge the patient.?!!
The performance of GID < 1 to predict discharge among geri-
atric patients with influenza infection revealed both high sensi-
tivity and NPV for 0.95 (95% CI, 0.87-0.99) and 0.97 (95%
CI, 0.97-0.99). However, poor specificity and positive predic-
tive value were noted for 0.25 (95% CI, 0.21-0.30) and 0.20
(95% CI, 0.18-0.21) (Table S1, Supplemental Digital Content
1, http://links.lww.com/MD/H108). The adjusted AUROC for
both NLR < 6.5 and GID < 1 to discriminate discharge in geri-
atric patients with influenza infection were identical for 0.754
and 0.750 (Figure S1, Supplemental Digital Content 2, http:/
links.lww.com/MD/H109). Despite the similarity of the perfor-
mance of these 2 tools, NLR possesses the advantage of simplic-
ity which required only 2 variables to acquire the result; while
GID score required five variables, 2 lab data, 2 medical histories,
and 1 vital sign, to complete the calculation.

Discharged elderly patients with influenza infection had a sig-
nificantly lower percentage of hypertension, COPD, and CAD
than nondischarged patients. These results are assumed to be
associated with the role of atherogenesis or atherothrombosis
of influenza virus, which may trigger preexisting cardiovascu-
lar disease by destabilizing vulnerable plaques, resulting in poor
prognosis.?! Furthermore, COPD is one of the most import-
ant risk factors for adverse outcomes associated with influenza
infection, as the influenza virus itself is associated with COPD
exacerbations and results in excess hospital admissions.3®!

Despite being the first study to evaluate the use of NLR in
predicting patient discharge in geriatric patients with influ-
enza infection, there were limitations to this study. First,
some patient data or information may be overlooked due to
the retrospective design of this study. Second, selection bias
may occur as the current study was conducted in a medical
center, and more severe patients with influenza infection may
be enrolled. Third, instead of rapid antigen testing, advanced
examinations, including reverse transcription-polymerase
chain reaction, immunofluorescence assay, or viral culture,
should be performed to confirm the diagnosis and subtypes of
the influenza infection, as different strains of influenza virus
may result in different mortality rates.’” However, using such
expensive and time-consuming advanced examinations during
the flu pandemic may result in overcrowded ED and increased
medical expenses; instead, it was more practical to use a simple
and prompt rapid antigen test. Forth, the results of this study
may not be generalizable to other countries because of the sin-
gle-center setting of this study. Therefore, external validation
is needed to verify the results of this study. Fifth, although
detailed patients’ discharge condition was not available due
to the retrospective setting of this study, none of these 66 dis-
charged patients had 72-hours revisit to the ED, which indicate
rather stable condition while discharged from the ED. Finally,
the confounding effect of co-bacterial infection on NLR could
not be evaluate due to the lack of bacterial culture report.
However, evidence of pneumonia and urinary tract infection
was used to proxy co-bacterial infection condition, and the
result showed no statistically significant difference of NLR
between the “evidence of pneumonia and urinary tract infec-
tion group” and the “no evidence of pneumonia and urinary
tract infection group.”
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5. Conclusion

When combined with other comorbidities such as hypertension,
CAD, and COPD, NLR < 6.5 is a simple and easy to acquire
laboratory tool to predict patient discharge during the flu pan-
demic to avoid ED overcrowding.
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