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Comparison of the Effectiveness of LAR and CURB-65 Scores in Determining
Hospitalization Decisions in Acute Pneumonia Patients

Akut Pndmoni Hastalarinda LAR ve CURB-65 Skorlarinin Hastaneye Yatis
Kararindaki Etkinliginin Karsilastirilmasi

ABSTRACT

Objective: This study aims to assess the efficiency of the Lactate/Albumin Ratio (LAR) and CURB-
65 scoring in determining the need for hospitalization in acute pneumonia patients in the
emergency department.

Methods: Our study was conducted retrospectively in the emergency department of a tertiary
hospital from 1 February, 2024, to 1 August, 2024. Patients who presented with lower respiratory
tract infections and were diagnosed with acute pneumonia between 01.02.2024 and 01.08.2024
were included in our study. All patient information was collected from electronic medical records.
Results: A total of 77 patients were included in the study, of which 30 were hospitalized. The mean
age of the patients was 68.8 + 12.2 years, and 46.8% (n=36) were male. When comparing patients
discharged from the emergency department with those admitted to the hospital, the discharged
group had lower respiratory rate, BUN, lactate, CURB-65, and LAR values, which were statistically
significant (P<.05). LAR was negatively correlated and statistically significant with SBP, DBP and pH
(P<.05). It was positively correlated and statistically significant with lactate and CURB-65 (P <.001).
Conclusion: Our study found that the LAR may be indicative of the need for hospitalization in acute
pneumonia patients. However, the CURB-65 scoring system was more successful than LAR in
predicting hospitalization.

Keywords: Albumin, emergency medicine, lactate, lactate/albumin ratio, pneumonia,
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Amag: Bu calismanin amaci, akut pnémoni hastalarinda hastaneye yatis gereksinimini belirlemede
Laktat/Alblimin Orani (LAR) ve CURB-65 skorlama sisteminin etkinligini degerlendirmektir.
Yontemler: Calismamiz, 1 Subat 2024 ile 1 Agustos 2024 tarihleri arasinda bir Gglinctl hastanenin
acil servisinde retrospektif olarak gerceklestirilmistir. Akut pnémoni tanisi konan alt solunum yolu
enfeksiyonu ile basvuran hastalar calismaya dahil edilmistir. Tim hasta bilgileri elektronik tibbi
kayitlar Gzerinden toplanmistir.

Bulgular: Toplamda 77 hasta galismaya dahil edilmistir; bunlardan 30'u hastaneye yatiriimistir.
Hastalarin ortalama yasi 68,8 + 12,2 yil olup, %46,8'i (n=36) erkektir. Acil servisten taburcu edilen,
hastalar ile hastaneye yatisi yapilan hastalar karsilastirildiginda, taburcu edilen grubun solunum
hizi, BUN, laktat, CURB-65 ve LAR degerlerinin istatistiksel olarak anlamli bir sekilde daha dusuk
oldugu gorulmistir (P<.05). LAR'In sistolik kan basinci (SKB), diastolik kan basinci (DKB) ve pH ile
negatif yonde ve istatistiksel olarak anlaml bir korelasyonu oldugu bulunmustur (P<.05). LAR,
laktat ve CURB-65 ile pozitif yonde ve istatistiksel olarak anlamli bir korelasyona sahipti (P<.001).
Sonug: Calismamiz, LAR'In akut pnémoni hastalarinda hastaneye yatis gereksinimini gosteren bir
belirte¢ olabilecegini bulmustur. Ancak, CURB-65 skorlama sisteminin hastaneye yatisi tahmin
etmede LAR'dan daha basarili oldugu gortlmustdr.

Anahtar kelimeler: Albtmin, acil tip, laktat, laktat/albimin orani, pnémoni


https://orcid.org/0000-0002-1876-5998

98

INTRODUCTION

Pneumonia is a pathological process characterized by
the infection and infiltration of the alveolar, distal airways,
and lung interstitial tissue. ! Despite all advances in the
medical field, respiratory diseases account for 30% of
deaths each year. ? Therefore, it is essential to rapidly
identify pneumonia patients in emergency departments and
determine their need for hospitalization.

Various scoring systems are employed to evaluate the
severity of pneumonia and determine the necessity for
hospitalization. The Pneumonia Severity Index (PSI) and
CURB-65 are the primary scoring systems for evaluating
pneumonia severity. PSI consists of 20 variables and can be
complex to calculate in emergency services. * CURB-65 is
another widely wused scoring system; however, its
performance decreases with advancing ages. *
Consequently, there is ongoing research to define scoring
systems and biomarkers that can assess the severity of
pneumonia.

Lactate is considered a pleiotropic bioactive agent that
can regulate immune-inflammatory responses,
angiogenesis, and fibrosis. > Therefore, lactate levels are
commonly used as a biomarker in emergency departments,
as they indicate hypoxia and poor tissue perfusion and assist
in determining the severity of various diseases, such as
malignancy and sepsis. ® Albumin, one of the most
important proteins in the body, plays a vital role in
maintaining colloidal osmotic pressure, wound healing,
reducing oxidative damage, transporting drugs and
endogenous substances, and coagulation. Additionally,
albumin is one of the negative acute-phase reactants. ’ Due
to these properties, albumin levels have been the subject of
studies assessing inflammation severity, mortality, and the
need for hospitalization in emergency services. & In light of
the critical role of both albumin and lactate values in patient
care, recent studies have also focused on the role of
lactate/albumin ratios (LAR) in identifying critically ill
patients. >0

For all these reasons, this study aimed to evaluate the
usability of LAR in determining the need for hospitalization
of acute pneumonia patients in emergency departments
and its relationship with CURB-65 scoring.

METHODS
Study Design

Our study was conducted retrospectively in the
emergency department of a tertiary hospital from February

1, 2024, to August 1, 2024. This study was approved by the
Atatirk University, Faculty of Medicine Clinical Research
Ethics Committee. The study was carried out by the Helsinki
Declaration (decision number: 7/23, date: October 25,
2024).

Study Population and Data Collection

Patients who presented with lower respiratory tract
infections and were diagnosed with acute pneumonia
between 01.02.2024 and 01.08.2024 were included in our
study. All data of the patients were obtained from electronic
patient records. The inclusion criteria were:

1. Age >18,

2. Presentation with acute lower respiratory symptoms
(fever, cough, increased sputum, dyspnea, etc.),

3. No additional chronic diseases (diabetes,
hypertension, chronic obstructive pulmonary disease,
asthma, heart failure, coronary artery disease, chronic
kidney disease, chronic liver disease, malignancy),

4. Ability to carry out daily activities independently,

5. Consultation with a pulmonologist (with at least 5
years of professional experience) confirming the diagnosis
of acute pneumonia and determining the clinical outcome
(discharge or hospitalization),

6. Complete availability of all data.

Patients who presented to the emergency department
for a reason other than lower respiratory tract infection, or
who had a chronic disease (Lactate and albumin levels may
be influenced by factors such as medication use (e.g.,
metformin) or chronic conditions (e.g., chronic kidney
disease, lung diseases associated with hypoxia, chronic liver
diseases, etc.). Therefore, patients with chronic diseases
have been excluded from the study.), comorbidity, or
missing data, and who did not undergo chest disease
consultation were excluded from the study. In our clinic, the
CURB-65 and PSlI scoring systems are used to determine the
need for hospital admission in pneumonia patients. Patients
with a CURB-65 score of 2 or higher are considered to have
an indication for hospitalization and are consulted with the
pulmonology department. The decision regarding the need
for hospitalization for these patients is made in
collaboration with the pulmonology specialist. If the PSI
score is used, patients with a PSI score of class 2 or higher
are also consulted with the pulmonology specialist to decide
whether hospitalization is necessary. For patients falling
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outside these criteria, discharge decisions are made based
on the patient's individual characteristics. (Figure 1)

Age, gender, systolic-diastolic blood pressure values,
pulse rate, fingertip saturation values, presence of
confusion, Pa0,, PaCO,, pH, and lactate values in arterial
blood gas at the time of presentation to the emergency
department were obtained from the electronic files of the
patients and recorded in the study form. BUN (blood urea
nitrogen), albumin, LAR levels in biochemical tests taken at
the time of presentation to the emergency department
were obtained from the patients' electronic files and
recorded in the study form. The CURB-65 scores calculated
by emergency medicine specialists with at least 2 years of
experience were also retrieved from electronic files. For
CURB-65 calculation, the presence of confusion was defined
as 1 point, BUN>19 mg/dL as 1 point, respiratory rate>30 as
1 point, and systolic blood pressure (SBP) <90 mmHg or
diastolic blood pressure (DBP) <60 mmHg as 1 point. 1! The
clinical outcomes of the patients (hospitalization or
discharge) were also recorded on the study forms. All data
were transferred to electronic media.

Statistical Analysis

Statistical analyses were performed using SPSS version
25 (IBM SPSS Corp. Armonk, NY, USA). The Kolmogorov-
Smirnov test was used to assess normal distribution.
Descriptive statistics were presented as frequencies (n) and
percentages (%) for categorical variables and as means and
standard errors for numerical variables. Comparisons
between categorical variables were made using the Chi-
square test and Fisher’s Exact test. For non-normally

distributed variables, group comparisons were conducted
using the Mann-Whitney U test. Spearman correlation
analysis was used to investigate the relationship between
non-normally distributed variables.

Receiver operating characteristic (ROC) analysis was
performed to evaluate the predictive power of the CURB-65
score for hospitalization and discharge of patients from the
emergency department. The area under the curve (AUC) for
BUN, lactate, LAR, and CURB-65 scores was calculated. The
Youden J index was used to estimate the best cutoff values.
Sensitivity and specificity were calculated with a 95%
confidence interval (Cl). Statistical significance was
accepted at P<.05.

RESULTS

A total of 77 patients were included in the study, of
which 47 were hospitalized. The mean age of the patients
was 68.8 + 12.2 years, and 46.8% (n=36) were male. When
comparing patients discharged from the emergency
department and those admitted to the hospital, saturation,
and Pa0; values were higher in the discharged group, while
respiratory rate, BUN, lactate, CURB-65, and LAR values
were lower and statistically significant (P<.05). The baseline
characteristics of the patients according to the outcome in
the emergency department are shown in Table 1.

The correlation of LAR with other data is shown in Table
2. LAR was negatively correlated and statistically significant
with SBP, DBP and pH (P<.05). It was positively correlated
and statistically significant with lactate and CURB-65
(P<.001).

315 Patients were diagnosed with pneumonia

l

97 Patients have known chronic diseases,
27 Patients were immobilized and unable to perform daily activities,
69 Patients were not consulted with a pulmonology specialist as

hospitalization was not deemed necessary (CURB 65 score was<2 or PSI class

was<2),

45 patients have incomplete data in their electronic records,

(238 patients were excluded).

l

77 Patients were diagnosed with pneumonia

Figure 1: Flowchart for patient selection
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Table 1. Baseline characteristics of the patients according to the outcome in the emergency department

Variables Total (n=77) Discharged (n=30) Hospitalization (n=47) P
Age, year 68.8112.2 63.4+13.1 72.3£10.4 .540
Gender, male 36 (46.8%) 14 (46.7%) 22 (46.8%) .990
Confusion 10 (13.0%) 1(3.3%) 9 (19.1%) .045
SBP, mmHg 120.6+26.6 126.8+16.4 116.7+30.9 111
DBP, mmHg 73.5£16.6 77.949.8 70.6£19.8 .052
Heart Rate, /min 107.1+22.1 101.4+16.5 110.7£24.5 .057
Saturation, % 81.6+7.3 84.1+7.5 79.9+6.7 .007
Respiratory rate, /min 20.815.6 18.6t4.1 22.3%6.0 .008
Albumin, g/dL (3.5- 5.2 g/dL) 3.5£0.5 3.6+0.5 3.5¢0.5 .768
BUN, mg/dL (6- 22mg/dL) 24.7£14.0 17.5+10.7 29.2+14.1 <.001
pH (7.35- 7.45) 7.4240.06 7.4440.04 7.4240.06 .061
Lactate, mmol/L (0.5- 1.6 mmol/L) 1,91+1.13 1.55+0.84 2.13+1.23 .011
Pa0O; 60.28+10.35 65.0749.51 57.2349.78 .001
PaCO, 34.30+6.04 33.314£5.69 34.9446.23 .306
CURB-65 1.95+1.22 0.87+£0.86 2.64+0.87 <.001
LAR 0.55+0.45 0.40+0.21 0.64+0.53 .006

SBP: Systolic blood pressure; DBP: Diastolic blood pressure; min: minutes PaO,: Partial arterial oxygen pressure: PaCO,; Partial arterial

carbon dioxide pressure: LAR; Lactate/albumin ratio

Table 2. Correlation of LAR with other data

LAR SBP DBP HR Sat RR Alb pH PaO; PaCO; Lac CURB-65
r -0.378 -0.386 0.219 -0.202 0.221 -0.057 -0.359 -0.126 0.027 0.880 0.475
p .001 .001 .055 .077 .054 .624 .001 275 .819 <.001 <.001

SBP: Systolic blood pressure; DBP: Diastolic blood pressure; HR: Heart rate; Sat: Saturation; RR: Respiratory rate; Alb: Aloumine: LAR:
Lactate/albumin ratio; PaO,: partial arterial oxygen pressure: PaCO,; partial arterial carbon dioxide pressure: Lac; Lactate.

Table 3. Optimal cut-off points of variables for predicting patients' hospitalization in the emergency department

Variables Cut off AUC SE Sensitivity (%) Specificity (%) 95% ClI P
BUN >19.5 0.800 0.053 78.7 73.3 0.696-0.905 <.001
Lactate >1.34 0.672 0.063 72.3 53.3 0.548-0.796 011
LAR >0.35 0.687 0.061 72.3 53.0 0.568-0.807 .006
CURB-65 >1.50 0.931 0.035 95.7 86.7 0.862-1.000 <.001

AUC: area under the curve; SE: Standard error; Cl: Confidence interval; LAR: Lactate/albumin ratio

The AUC values of BUN, lactate, LAR, and CURB-65 score
on the ROC curve were 0.800, 0.672, 0.687, and 0.931,
respectively, and were statistically significant (P <.05). When
the cut-off value of LAR was 0.35, its sensitivity and
specificity were 72.3% and 53.0%, respectively (AUC=0.687,
P =.006) (Figure 2, Table 3)

DISCUSSION

Our study found that the LAR may be indicative of the
need for hospitalization in acute pneumonia patients.
However, the CURB-65 scoring system was more successful
than LAR in predicting hospitalization. This discrepancy may

be due to our relatively small sample size. In addition, the
fact that albumin levels were close to the normal range
because chronic patients were excluded during our study
may have affected this result.

Studies conducted with LAR generally aim to assess
mortality. However, conflicting results have been
encountered. ¥ In a study evaluating LAR, the LAR value was
found to be valuable in predicting in-hospital mortality in
patients with pneumonia. ** However, the main outcome of
this study was the prediction of in-hospital mortality and the
number of patients was much higher than in our study. In
addition, chronic patients were not excluded in this study.
Another study that evaluated CURB-65 and lactate levels
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was similar to our study in terms of number of participants,
but lactate levels showed better results than CURB-65 in this
study. * In this study, the mean age was older than in our
study, and patients with chronic diseases were not
excluded. The fact that we both excluded patients with

chronic diseases and studied a younger age group is aimed
at avoiding the influence of chronic diseases on lactate and
albumin values. In this respect, the results of our study are
indicative for younger patients.

ROC Curve

Sensitivity

Source of the
Curve

— BUN
Lactate
Lactate/albumin ratio
= CURB
Reference Line

T
00 02 o4

1 - Specificity

T
06

03 10

Diagonal segments are produced by ties

Figure 2: Receiver operating characteristic curve (ROC) for predicting hospitalization of patients in the emergency department using the

lactate/albumin ratio (LAR).

One of the key parameters used to assess clinical severity
in patients presenting with pneumonia is confusion.
However, confusion does not always reflect the severity of
the disease. In our study, even though only one patient
exhibited confusion, they were ultimately discharged. This
patient presented to the hospital with high fever and signs
of dehydration. After receiving hydration and starting
antibiotic treatment in the emergency department, the
patient's confusion resolved once their fever subsided.
When evaluated using the CURB-65 and PSI scoring systems,
the patient was determined to be at low risk, and as their
oxygen saturation remained above 92% without oxygen
support, the patient was discharged.

Consistent with the literature, we observed a negative
correlation between LAR and arterial pH, as well as SBP and
DBP. This suggests that increased lactate levels indicate
hemodynamic instability. This correlation between arterial
blood pressure and lactate levels has also been observed in
previous studies. ™' Reduced arterial blood pressure
caused impaired perfusion and increased lactate levels. As a
result of increased anaerobic mechanisms, arterial pH
decreased. This finding is similar to other studies in the
literature. 178

The fact that our study included a limited number of
patients and was single-center limited our study. In
addition, the exclusion of chronic diseases that would affect
lactate and albumin levels reduced the number of patients
included in the study. This resulted in the older population
being included in our study with fewer patients.

CONCLUSION

Our study indicates that in acute pneumonia patients
without chronic diseases, the LAR shows lower performance
than the CURB-65 scoring system in determining the need
for hospitalization.

Ethics Committee Approval: This study was approved by the Atatirk
University, Faculty of Medicine Clinical Research Ethics Committee
(decision number: 7/23, date: October 25, 2024).

Informed Consent: Informed consent was deemed unnecessary for
this retrospective study

Conflict of Interest: The author have no conflicts of interest to declare.
Financial Disclosure: The author declared that this study has received
no financial support.
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Etik Komite Onayi: Etik kurul onay! Atatiirk Universitesi Tip Fakiiltesi
Klinik Arastirmalar Etik Kurul Baskanhgi’ndan alinmistir (Tarih:
25.10.2024, Say1:2024/7/23)

Hasta Onami: Bu retrospektif calisma igin hasta onami gerekli
gorulmemistir.

Hakem Degerlendirmesi: Dis bagimsiz.

Cikar Gatismasi: Yazar, ¢ikar catismasi olmadigini beyan etmistir.
Finansal Destek: Yazar, bu ¢calismaicin finansal destek almadigini beyan
etmistir.
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