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ABSTRACT
Objectives: The aim of this study was to identify the patients with community-acquired pneumonia (CAP) in
emergency departments, and to compare CURB-65 scoring system and Netrofil/Lymphocyte Ratio (NLO)
which are some of the commonly used blood parameters to make an inpatient or outpatient decision quickly
and effectively. 
Methods: This study was performed retrospectively by examining the files of 442 patients who were admitted
to the adult emergency department of Bursa Yüksek İhtisas Training and Research Hospital between September
1, 2017 and October 31, 2018. The demographic characteristics, physical examination findings, laboratory
results, hospitalizations, and CURB-65 scores of the patients included in the study were recorded on a pre-
prepared paper and electronic form and statistical analyzes of these data were conducted. 
Results: Two hundred and fifty-five (57.69%) patients were male and the mean age was 70.93 years. The mean
NLO value was 9.85, the mean MPV value was 8.62, the mean eosinophil value was 0.15 and the mean CURB-
65 score was 1.85. When the post hoc paired group comparison was conducted for the mean NLR, it was found
that the other groups differed from each other except the groups admitted to the intensive care unit and the
service. Glasgow Coma Scale score and CURB-65 score were found to be significant predictors for
hospitalization to service and intensive care unit (p < 0.05). 
Conclusions: We think that NLR may be useful in decision-making process, especially in prospective studies,
although the use of NLR in patients with CAP is not statistically significant. In this study, we also examined
that CURB-65 is an effective scoring system in the management of this patient group. 
Keywords: Emergency department, community-acquired pneumonia, CURB-65, Netrofil/lymphocyte ratio

Pneumonia is an acute infection of the lung
parenchyma and is one of the major causes of

morbidity and mortality [1]. According to World
Health Organization data, it is the 4th most common
cause of death worldwide [2]. Pneumonia is the third
most common cause of hospitalization in the USA and
causes an average of 544,000 hospitalizations from

the emergency departmentper year [3]. Community-
acquired pneumonia (CAP) is defined as an acute lung
infection involving alveoli in patients who have not
recently received medical care [4]. CAP causes signif-
icant morbidity and mortality, especially in the elderly
patients and patients with significant comorbidity.
CAP is affected by the patient's comorbidities and
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may alter the course of existing diseases and decom-
pensate them. Therefore, the main problem for CAP
in the emergency department is to define the patient
who will experience acute respiratory failure or mul-
tiple organ failure [5-7]. 
      Various decision support systems are being devel-
oped to evaluate the pneumonia clinic. Pneumonia
Severity Index (PSI), which emerged in 1997, and
CURB-65, a scale of confusion, uremia, respiratory
rate, blood pressure and parameters above 65 years of
age,proposed in 2003, are two current and frequently
used examples [8, 9]. 
      Neutrophil/lymphocyte Ratio (NLR) is a simple
parameter used to easily assess a person's inflamma-
tory state. NLR has been recognized not only as an
indicator of acute viral or bacterial infection but also
as a marker of the systemic inflammatory response in
some studies [10]. It has been shown to be used as a
risk factor in determining the prognosis and mortality
of sepsis, pulmonary embolism, cardiovascular system
and neurovascular diseases [11-14]. 
      The aim of this study was to define the patients
with CAP in the emergency department and to com-
pare NLR and CURB-65 scoring system, which
aresome of the commonly used blood parameters to
decide the inpatient or outpatient treatment quickly
and effectively. 

METHODS

      Patients who were admitted to the adult emer-
gency department of Bursa Higher Specialization
Training and Research Hospitalbetween September
2017 and October 2018 and diagnosed as CAP were
included in this retrospective single-center study. A
total of 2,000 patients were diagnosed as CAP and 442
patients were included in the study with the exclusion
of patients who could not provide data adequacy, who
had recently received major trauma, malignancy treat-
ment or subsequent malignancy diagnosis.
Demographic characteristics, comorbidities, blood
pressure, pulse rate, peripheral saturation, electrocar-
diogram (ECG) findings, CURB-65 scores, Glasgow
Coma Scale (GCS), white cell count, neutrophil, lym-
phocyte, NLR and eosinophil values, mean platelet
volume (MPV), emergency room discharge, service
and intensive care unit hospitalization were examined. 

Statistical Analysis 
      Data were analyzed via SPSS 21.0 (SPSS Inc.,
Chicago, IL, USA) software. Results were expressed
as number, percentage, mean, median, minimum-max-
imum values, and standard deviation. The “Outcome”
variable (Discharge / Admission to the service /
Admission to the Intensive Care unit) was used in the
analyzes. The suitability of the numerical variables to
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normal distribution was examined by the Kol-
mogorov-Smirnov test. The Chi-square test, Spearman
correlation analysis and Kruskal-Wallis analysis were
used in pairwise comparisons. Tamhane T2 test was
used as post hoc analysis. Multinomial logistic regres-
sion analysis was used to answer the question “Can
the clinical judgment be measured during hospitaliza-
tion decision-making?”.The statistical significance
level was considered as p < 0.05. 

RESULTS

      A total of 442 patients were included in the study.
Two hundred and fifty-five (57.69%) of the patients
were male and 187 (42.31%) were female. The mean
age of the patients was 70.93, the mean GCS score
was 13.89, the mean CURB-65 score was 1.85 and the
mean NLR rate was 9.58 (Table 1). When the outcome
of the patients was examined, it was found that 43.9%
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were discharged, 31.0% were hospitalized in the serv-
ice and 25.1% were hospitalized in the intensive care
unit. On the other hand, when the outcome of the
patients and numerical variables were compared, it
was seen that all variables except MPV differed
between the groups (Table 2). 
      When post hoc paired group comparisons were
conducted for CURB 65 mean scores, it was found
that all groups differed from each other (Table 3).
When the post hoc paired group comparison was con-
ducted for the mean NLR, it was found that the other
groups differed from each other except the groups that
were admitted to the intensive care unit and the serv-
ice (Table 4). 
      When the pairwise correlations between numeri-
cal variables are examined, it is considered that many
variables are related to each other (Table 5). 
      A multinomial logistic regression analysis was
performed to investigate the independent factors
affecting the outcome of the emergency department of
the patients, which is the main outcome measure of
the study. Among the variables that were found signif-
icant in pairwise comparisons, age, systolic blood
pressure, diastolic blood pressure, pulse, peripheral
oxygen saturation, GCS score, CURB-65 score, BK,
NLR and Eosinophil were taken ascovarianceto the
regression model. Discharge status was taken as the
reference category. In the regression analysis, a

Nagelkerke R square value of 82.0% was obtained.
GCS score and CURB-65 score were found to be sig-
nificant predictors for hospitalization and intensive
care unit admission (Table 6). 

DISCUSSION

      CAP increases the number of hospital admissions
and treatment costs worldwide. It is also responsible
for a significant portion of labor losses and mortality
[15, 16]. Annual incidence in Europe is reported to be
0.5-1.1% [17]. In a study conducted in Finland, the
frequency of pneumonia was11.6 / 1000 persons annu-
ally, and hospitalization rates werefound to be
2.67/1,000 for males and 1.10/1,000 for females [18].
In the USA, there were 107-370 cases per 100,000
between the ages of 18-64, whereas there were 630-
5,697 cases per 100,000 over 65 years [19]. In our
country, according to the results of a project carried
out by the Ministry of Health, RefikSaydam National
Public Health Agency and Baskent University, pneu-
monia was the 15th with a frequency of 1.15% among
the first 20 acute and chronic diseases diagnosed by
physicians [20]. In our study, the incidence of CAP
was 0.4%, which is contrary to the literature. This may
be due to the presence of a Chest Diseases Hospital in
a location that is very close to our hospital, and thus,
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the majority of patients go to this center. 
      According to insurance companiesdata in Ger-
many, 46.5% of 660,000 CAP cases were hospitalized
per year and the majority of these patients are over 60
years of age [21, 22]. In another study conducted in
Germany, the mean age was 76 for hospitalized
patients [23]. Another study conducted in Australia
found the rate of hospitalizations as 563 per 100,000
in the 65 to 74 age group [24]. In our study, the mean
age of the patients who were discharged was 67.17,
the mean age of the patients who were hospitalized in
the service was 70.85 and the mean age of the patients
who were admitted to the intensive care unit was
77.68. The mean age of the hospitalized patients in our
study was consistent with other studies in the litera-
ture. 
      In a study conducted in the UK, approximately 1/3
of CAP patients were treated as inpatient and 2/3 of
them were treated as outpatients. In that study, hospi-

tal-acquired pneumonia and aspiration pneumonia
were excluded [25]. In another study, the incidence of
pneumonia was 567/100,000 per year, and 48% of
patients with pneumonia were hospitalized [26]. In a
study conducted in the United States, the rate of hos-
pitalization was identified as 24.8 per 10,000 adults
[19]. In our study, 56% of the patients were hospital-
ized. Correlation with mean and median age increase
in patients with intensive care and service hospitaliza-
tion is a general result that was found in our study and
consistent with the literature. As the age increases, the
physical capacity decreases and the decompensation
rates due to the comorbidities also increase, which has
a negative effect on recovery times and the intensity
of the health services [27]. 
      While CURB -65 is recommended in European
countries such as England and Sweden, PSI is mostly
used in the US and Australia. It is observed that
CURB-65 and PSI scoring systems have negative pre-
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dictive values but relatively low positive predictive
values [28]. The increase in hospitalization rates with
CURB-65 is an expected result since it is the standard
criterion in the study. In our study, CURB-65 score
was found to be significant predictors for both hospi-
talizations to service and intensive care unit. 
      NLR, MPV and eosinophil values that we usedas
blood parameters have been investigated in various
studies to confirm the presence of infection and to
evaluate clinical progression [29, 30]. In a previous
study in our country, the NLR value in healthy popu-
lation was found to be 1.7. In other studies, values
were determined as 1.68 to 1.9 [31]. The NLR value
gradually increases until the age of 20, a plateau
period is reached and the NLR value increasesover the
age of 60. This increase, especially over the age of 60,
can be due to physiological conditions such as
menopause and andropause. The mean NLR was
found to be 2.96 in males and 2.49 in females over the
age of 70 years [31]. It was reported that the NLR val-
ues in CAP were over 13 in inpatients and 18in the

patients who were followed up in the intensive care
unit. The mortality rate was higher in patients with
NLR values of 23 and over [32]. NLR has been pre-
viously described as a predictor of bacteremia [33]. A
value of < 3.0 for NLR may be used to prove the
absence of infection, while a value of > 10, when
taken as a cut off value, is efficient enough to be con-
sidered equivalent to other infection predictors such
as CRP, PCT [29, 34]. The decrease in lymphocyte
value was found to be determinant in the decision of
hospitalization in the intensive care unit. 
      Even though there are favorable or unfavorable
studies regarding the effectiveness of their individual
use, it was stated even in th eunfavorable studies that
they should be considered when deciding discharge /
outpatient treatment or hospitalization [32]. In our
study, the mean NLR value was found to be 10.76 in
the inpatients and 13.61 in the intensive care unit
patients. Although NLR value was significantly dif-
ferent in pairwise comparisons, it did not become
statistically significant when evaluated as a whole. 
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Limitations 
      As the study was performed retrospectively, his-
tory, some of the vital signs and comorbidities were
not examined sufficiently. In addition, short, medium
and long-term morbidity and mortality rates could not
be determined in this study, which is a limitation of
the study. A prospective study may investigate this
issue. 

CONCLUSION

      In conclusion, we think that NLR may be useful
in decision-making process, especially in prospective
studies, although the use of NLR in patients with CAP
is not statistically significant. In this study, we also
examined that CURB-65 is an effective scoring sys-
tem in the management of this patient group. 
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