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Lactate to albumin ratio as a determinant

of intensive care unit admission and mortality
in hospitalized patients with community-
acquired pneumonia
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Abstract

Objective Previous studies have shown that the lactate/albumin ratio (LAR) can be a prognostic biomarker in
intensive care unit (ICU) patients. However, the usefulness of LAR in predicting mortality and guiding intensive care
unit admission in hospitalized patients due to community-acquired pneumonia (CAP) remains unclear. This study
aims to evaluate the predictive value of the LAR compared to Pneumonia Severity Index (PSI), Confusion, urea,
respiratory rate, blood pressure, 65 years or older (CURB-65), and quick-Sequential Organ Failure Assessment (g-SOFA)
scores in determining the need for ICU admission and mortality among hospitalized patients with CAP.

Methods Adult patients diagnosed and hospitalized with community-acquired pneumonia between July 2021 and
July 2023 were included. Patients’demographics, comorbidities, disease severity scores, laboratory findings at the
admission and outcomes were recorded. Patients were grouped and compared according to admission place (ward
or ICU).

Results PSI, CURB-65, g-SOFA scores, and LAR were higher in ICU patients than in those admitted to the ward.
Regarding the ICU admission, the AUC values for PSI, CURB-65, g-SOFA and LAR were 0.794 (95% Cl: 0.737-0.843)
(p<0.001),0.825 (95% Cl: 0.771-0.870) (p < 0.001), 0.755 (0.690-0.813) (p < 0.001), and 0.749 (95% Cl: 0.689-0.802)
(p<0.001), respectively. Regarding the mortality, the AUC values for PSI, CURB-65, g-SOFA, and LAR were 0.722 (95%
Cl:0.661-0.778) (p<0.001), 0.743 (95% Cl: 0.683-0.797) (p <0.001), 0.645 (0.575-0.711) (p: 0.02), 0.761 (95% Cl: 0.702—
0.814) (p<0.001), respectively. There wasn't any difference detected in pairwise comparisons of ROC curves.

Conclusion In this study, LAR was found to be a good predictor of ICU admissions and mortality in hospitalized
patients with CAP and was non-inferior to PSI, CURB-65, or g-SOFA scores.
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Introduction

Community-acquired pneumonia (CAP) is a lower respi-
ratory tract infection that impacts individuals of all ages.
CAP is a significant cause of hospitalization and mortal-
ity, especially in the elderly and immune-compromised
patients [1]. The mortality rate for hospitalized patients
with CAP ranges from 5 to 10%. However, in cases where
patients need to be admitted to the intensive care unit
(ICU), the mortality rate is significantly higher. Those
admitted to the ICU are likely to have severe or life-
threatening infections that require advanced medical
interventions, such as mechanical ventilation and hemo-
dynamic support. The mortality rate for ICU patients
with CAP can range from 30 to 54% [2, 3].

Early diagnosis and treatment approaches will signifi-
cantly affect the prognosis. Although scoring systems
such as CURB-65 (Confusion, urea, respiratory rate,
blood pressure, 65 years or older) and PSI (pneumonia
severity index), and more recently SOFA (Sequential
Organ Failure Assessment) and q-SOFA (quick SOFA)
have been very useful in patient follow-up and manage-
ment and defining mortality risk for CAP, there is still
a need for biomarkers that will provide practicality in
showing prognosis [4—7]. With these accessible biomark-
ers with high sensitivity and specificity, risky conditions
could be recognized in the early period, and mortality
and morbidity in cases with CAP could be significantly
reduced with appropriate treatment approaches.

Arterial lactate level is known as a measure of cellu-
lar oxygenation, and a high lactate level is considered an
indicator of tissue hypoxia [8], which was found to be one
of the poor prognostic indicators in cases of pneumonia
[9]. The prognostic value of lactate levels is important in
clinical practice in the follow-up of patients and in deter-
mining treatment strategies. High lactate levels may indi-
cate the need for intensive care, mechanical ventilation,
and other serious complications. Therefore, regularly
monitoring lactate levels in pneumonia patients could be
critical for early intervention and a more effective treat-
ment plan.

Albumin plays a critical role as a key plasma protein,
responsible for regulating fluid balance, maintaining
oncotic pressure, supporting immune function, and serv-
ing as a marker of inflammation severity as a negative
acute phase protein [10]. Several studies have highlighted
the association between low blood albumin concentra-
tion and poor prognosis in pneumonia, sepsis, and can-
cer [11-13]. The relationship between hypoalbuminemia
and pneumonia could be explained by compromised
immune responses, impaired tissue repair, and increased
susceptibility to secondary infections.

Since lactate and albumin independently predict prog-
nosis in pneumonia, the lactate-to-albumin ratio (LAR)
may provide a better prognostic performance. It has been
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proven in many studies that the lactate/albumin ratio
determines prognosis in critically ill patients [14—18].
However, its power to predict ICU admission and mor-
tality in hospitalized CAP patients remains unclear.

This study aimed to evaluate the predictive value of the
LAR for ICU admission and 28-day mortality in hospital-
ized patients with CAP.

Method

This retrospective cohort study was conducted at Trakya
University Faculty of Medicine Hospital. This study was
conducted in accordance with the principles of the Dec-
laration of Helsinki and has been approved by the Trakya
University Faculty of Medicine Noninterventional Scien-
tific Research Ethics Committee with the reference num-
ber TUTF-GOBAEK 2023/421. (Clinical trial number:
not applicable) Upon admission to the clinic, patients
or their legally authorized relatives provided written
informed consent for the processing and publishing of
their medical records (with names disclosed) for scien-
tific purposes in accordance with the clinic’s regulatory
procedures.

Patients

The study enrolled patients who were diagnosed and hos-
pitalized with CAP between July 2021 and July 2023 and
were at least 18 years old. The inclusion criteria for CAP
included the presence of lower respiratory tract infection
symptoms such as cough, sputum, shortness of breath,
chest pain, fever or hypothermia, and confusion. Addi-
tionally, new infiltrates on a chest radiograph should be
identified, and there should be no alternative diagnosis
present. Patients who did not meet the inclusion crite-
ria hadn’t required hospitalization, had a history of hos-
pitalization for two days or more within the preceding
90 days, were residents in a nursing home, were using
infusion therapy at home, had received chronic dialysis
within 30 days, had been taking wound care or history of
infection with a multidrug-resistant pathogen in a fam-
ily member, had laboratory-confirmed coronavirus dis-
ease-2019 (COVID-19) were excluded from the study.

Data

Medical records of the patients screened, and patients’
demographic data (age, gender), comorbidities, white
blood cell count (WBC), serum albumin and lactate
levels, PSI, CURB-65 and q-SOFA scores at admission;
admission place [ward or ICU], and outcomes (ICU and
hospital length of stay, hospital mortality) were recorded.
The LAR was calculated.

Statistical analyses
IBM SPSS software version 26.0 (IBM Corpora-
tion, Armonk, NY) was used for statistical analyses.
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Descriptive analyses were presented as numbers (per-
centages) for categorical variables or median [25th-
75th percentile] for numerical variables. Patients were
grouped according to the admission place (ward and
ICU). Age, PSI, CURB-65 scores, g-SOFA, WBC, lactate
and serum albumin values, LAR, and length of stay in the
hospital were compared with the Mann-Whitney U or
Student T-tests according to normal distribution charac-
teristics. Categorical data such as gender, comorbidities,
need for mechanical ventilation during hospitalization,
need for vasopressor support, and hospital mortality
were evaluated by Chi-square analysis or Fisher exact
test. Receiver operator curve (ROC) analysis was per-
formed to evaluate the predictive prognostic efficacies of
the PSI, CURB-65, g-SOFA and LAR for ICU admission
and the hospital mortality of all patients. Optimal cut-off
values and area under the curves (AUC) were calculated
using MedCalc software (MedCalc Software Ltd, Ostend,
Belgium). The method described by DeLong et al. was
utilized to compare ROC curves [19]. A 5% type-I error
level will be used to infer statistical significance.

Results

The records of 625 patients hospitalized due to CAP
during the study period were screened from the hospi-
tal database based on the International Classification of
Diseases (ICD-9) Code. 381 patients were excluded for
the following reasons shown in Fig. 1. Of the 244 patients
who fulfilled the inclusion criteria, 36 were admitted to
the ICU and 208 to the ward.

Adult patients identified as
hospitalized with community
acquired pneumonia during the
study period of July 1, 2021 and
July 1, 2023
(N=625)
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Table 1 presents the baseline characteristics, disease
severity score points, and outcomes of 244 patients based
on their admission place. The median age of patients was
72 [65-79]. 68% of the patients were men, and hyperten-
sion was the leading comorbidity (57.4%). The median
PSI score was 108 [91-135], the median CURB-65 score
was 2 [1-2], and the median q-SOFA was 1 [0-1]. The
median lactate-to-albumin ratio was 0.40 [0.28-0.61].
In-hospital mortality was 11% (n=22) overall. Nineteen
patients (7.7%) were intubated and mechanically venti-
lated at the ICU admission.

Patients were grouped and compared according to
admission place (Table 1). Groups were not different in
terms of age, gender, comorbidities except for neurologi-
cal disease, WBC, and hospital length of stay. Neurologi-
cal diseases were more common in ICU patients (36.1%)
than in ward patients (15.3%) (p=0.003). PSI [151+45.3
vs. 106.7+£30.7, t5.7 (95% CI. 29-60)(p<0.001)],
CURB-65 [2.89+1.2 vs. 1.42+0.8, t:7, (95% CIL: 1.0-1.8)
(p<0.001)], g-SOFA (1 [1-2] vs. 1[0-1], z: -5.2, p<0.001)
and LAR [0.91+0.71 vs. 0.44£0.26, t:3.8 (95% CI 0.22—
0.71)(p <0.001)] were higher in ICU patients than in ward
patients. In-hospital mortality was lower in ward patients
(4.3%) compared to ICU patients (50%) (p<0.001). PSI,
CURB-65 scores, q-SOFA, and LAR were higher in non-
survivors than in survivors (Table 2).

ROC curves were used to investigate and compare the
predictive function between PSI, CURB-65, q-SOFA and
LAR for ICU admission and mortality (Fig. 2). Regard-
ing the ICU admission, the AUC values for PSI, CURB-
65, q-SOFA and LAR were 0.794 (95% CI: 0.737-0.843)

Excluded patients (N=381)
Laboratory-confirmed COVID-19 Patients
(N=89) Hospital-acquired Pneumonia (N=32)
Hospitalization In The Previous 90 Days (N=44)
Missing Data (N=38)

Radiological Discordance (N=178)

Patients included in analysis

(N=244)
Patients admitted Patients admitted
to the ICU to the ward
(N=36) (N=208)

Fig. 1 Flow chart
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Table 1 Baseline characteristics and outcomes of patients according to admission place

All (n=244) Ward (n=208) ICU (n=36) p
Age, year 72[65-79] 72 [65-79] 1[62-81] 0.67
Gender (Male)* 166 (68) 139 (66.8) 7(75) 032
History of smoking 120 (49.1) 107 (51.4) 3(36.1) 0.58
Any Comorbidity* 233 (95.5) 197 (94.7) 36 (100) 0.19
Hypertension* 140 (57.4) 119 (57.2) 21 (58.3) 0.90
Malignity* 82 (33.6) 70(33.7) 12 (33.3) 097
Coronary arterial disease* 72 (29.5) 61(29.3) 11(30.6) 0.88
Diabetes mellitus* 71 (29.1) 63 (30.3) 8(22) 032
COPD* 64 (26.2) (24 5) 13(36.1) 0.14
Neurological disease* 45(184) 2(153) 13 (36.1) 0.003
Heart Failure* 31(12.7) ( 2) 6(16.3) 0.29
Chronic renal disease* 29(11.9) 5(12) 4(11.1) 0.56
Other comorbidities* 18(7.3) 18 (8.6) 0(0) 0.08
PSI score 108 [91-135] 106 [88-129] 141[116-178] <0.001
CURB-65 2[1-2] 101-2] 3[2-4] 0.002
g-SOFA 1[0-1] 1[0-1] 101-2] <0.001
WBC (10%/L) 11.6[8.1-15.8] 11.6 [8.2-15.6] 11.6[7.5-17.1] 062
Lactate (mmol/L) 14 [1.0-2.1] 141[1.0-19] 22[14-3.2] <0.001
Albumin (g/dL) 36[3.1-3.9] 3.6[3.2-4.0] 3.1 [2.6-3.6] <0.001
Lactate/albumin ratio 0.40[0.28-0.61] 0.36 [0.27-0.54] 0.8[04-1.1] <0.001
Hospital LOS (day) 10 [6-18) 10 [6-16] 19 [8-25] 092
Hospital Mortality* 27 (11.1) 9 (4.3) 18 (50) <0.001

Definition of Abbreviations: COPD: Chronic obstructive pulmonary disease, PSI: Pneumonia severity index, CURB-65: Confusion, blood urea nitrogen, respiratory
rate, blood pressure, age >65, SOFA: Quick sequential organ failure assessment, WBC: White blood cell, IMV: Invasive mechanical ventilation, LOS: Length of stay.

Data expressed in median [interquartile range], and *: n (%)

Table 2 Pneumonia severity indices according to the mortality

Survivor (n=217) Nonsurvivor p
(n=27)
PSI 107 [89-132] 136 [108-139] <0.001
CURB-65 11-2] 3[2-4] <0.001
g-SOFA 1[0-1] 1[0-2] 0.009
Lactate/albumin 0.36 [0.27-0.56] 0.76 [0.45-1.22] <0.001
ratio

Definition of Abbreviations: PSI: Pneumonia severity index, CURB-65:
Confusion- blood urea nitrogen-respiratory rate-blood pressure- age>65,
qSOFA: Quick-Sequential Organ Failure Assessment
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0.802) (p<0.001), respectively (Fig. 2A; Table 3). The
optimal cut-off values and corresponding sensitivity and
specificity of PSI, CURB-65 scores, q-SOFA, and LAR
regarding ICU admission are shown in Table 3. The PSI
score>129 had the highest sensitivity (69.4%), while the
CURB-65 score >2 had the highest specificity (91.8%) for
ICU admission. Regarding the mortality, the AUC values
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Fig.2 ROC curve analysis regarding the ICU admission (A) and hospital mortality (B). Definition of Abbreviations: PSI: Pneumonia severity index, CURB-65:
Confusion- blood urea nitrogen-respiratory rate-blood pressure- age > 65, g-SOFA: Quick sequential organ failure assessment, LAR: Lactate—albumin ratio
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Table 3 The AUC values and corresponding confidence intervals
for the PSI, CURB-65, g-SOFA scores, and Laktad/albumin ratio;
the optimal cut-off values and corresponding sensitivity and
specificity for each scoring system regarding intensive care

unit admission among hospitalized patients with community-
acquired pneumonia

Score AUC(95% p Cut-off Sensi- Spec-

Cl) tivity  ificity

(%) (%)

PSI 0.794 <0001 129 69.4 76.7
(0.737-
0.843)

CURB-65 0.825 <0001 2 639 91.8
(0.771-
0.870)

g-SOFA 0.755 <0001 1 429 84.0
(0.690-
0.813)

Lactate/albumin 0.749 <0.001 0.60 62.9 81.2
(0.689—
0.802)

Definition of Abbreviations: PSI: Pneumonia severity index, CURB-65: Confusion-
blood urea nitrogen-respiratory rate-blood pressure- age >65, g-SOFA: Quick
sequential organ failure assessment, Cl: Confidence intervals

Table 4 The AUC values and corresponding confidence intervals
for the PSI, CURB-65, g-SOFA scores, and Laktad/albumin ratio;
the optimal cut-off values and corresponding sensitivity and
specificity for each scoring system regarding mortality among
hospitalized patients with community-acquired pneumonia

Score AUC(95% p Cut-off Sen- Spec-
ql) sitiv-  ificity
ity (%)
(%)
PSI 0.722(0.661- <0.001 129 48.1 744
0.778)
CURB-65 0.743 <0.001 2 555 884
(0.683-0.797)
g-SOFA 0.645 0.02 1 384 814
(0.575-0.711)
Lactate/albumin 0.761 <0.001 063 615 81.1
(0.702-0.814)

Definition of Abbreviations: PSI: Pneumonia severity index, CURB-65: Confusion-
blood urea nitrogen-respiratory rate-blood pressure- age >65, q-SOFA: Quick
sequential organ failure assessment, Cl: confidence intervals

for PSI, CURB-65, g-SOFA, and LAR were 0.722 (95%
CIL: 0.661-0.778) (p<0.001), 0.743 (95% CI: 0.683—0.797)
(p<0.001), 0.645 (0.575-0.711) (p: 0.02), 0.761 (95% CIL:
0.702-0.814) (p<0.001), respectively (Fig. 2B) (Table 4).
The optimal cut-off values and corresponding sensitiv-
ity and specificity of PSI, CURB-65 scores, q-SOFA,
and LAR regarding mortality are shown in Table 4. The
LAR> 0.6 displayed the highest sensitivity (61.5%), while
the CURB-65 had the greatest specificity (88.4%). There
was no difference in pairwise comparisons of the ROC
curves of the PSI, CURB-65, q-SOFA, and LAR in pre-
dicting ICU admission (Supplementary Table 1) or mor-
tality (Supplementary Table 2).
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Discussion

This study demonstrated that the LAR is a useful bio-
marker in predicting ICU admission and mortality in
patients hospitalized with CAP. When compared with
traditional clinical prediction tools such as PSI, CURB-
65, and q-SOFA, LAR showed comparable predictive
value for both ICU admission and in-hospital mortality.
Notably, there was no statistically significant difference in
ROC curve comparisons between these four parameters,
supporting the non-inferiority of LAR.

CAP remains a critical health concern, characterized
by high morbidity and mortality. Numerous predic-
tive models and severity scores have been developed to
guide clinical decisions regarding hospitalization and
ICU admission and assess the mortality risk of CAP
patients. The Clinical Practice Guidelines of the Ameri-
can Thoracic Society and Infectious Diseases Society
recommends using PSI and CURB-65 scoring systems
to determine the need for hospitalization [20]. Further-
more, extensive research has confirmed the effective-
ness of these scoring systems in predicting the necessity
for intensive care unit admission and mortality risk in
patients with CAP [21-23].

However, despite their widespread use and proven
benefits, the PSI and CURB-65 scoring systems are not
without limitations. Due to their calculation complex-
ity, these systems can be cumbersome, making them less
practical in fast-paced clinical settings. Most importantly,
these scoring models do not adequately account for
patients’ inflammatory status, which is a crucial factor in
the progression and prognosis of CAP. Given these limi-
tations, there is an ongoing and vigorous search for new
biomarkers that may more accurately reflect the inflam-
matory status and provide better prognostic information
for patients with severe CAP. Researchers particularly
focus on identifying biomarkers that can be easily and
rapidly measured, thus seamlessly integrated into clinical
practice.

The lactate/albumin ratio may have the potential to be
a readily accessible biomarker for predicting mortality in
CAP patients and overcoming the disadvantage of scor-
ing systems. Numerous studies have demonstrated its
association with mortality in critically ill patients, espe-
cially with sepsis [14, 15, 17, 24-26].

Recent studies have delved into the potential of LAR
in predicting in-hospital mortality among patients with
community-acquired pneumonia. In the study by Xu et
al., the prognostic value of LAR in CAP patients admit-
ted to the ICU was investigated and compared with many
different biomarkers and the intensive care mortality pre-
dictor scores [SOFA, Simplified acute physiology score
(SAPS IT)] [18]. Age, mean arterial pressure, oxygen satu-
ration, heart rate, SAPS II score, neutrophil-to-lympho-
cyte ratio, and LAR (> 1.6) were identified as independent
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risk factors for mortality. In the ROC analysis, the predic-
tive ability of LAR for mortality was higher compared to
other parameters and similar to the predictive abilities of
SOFA and SAPS II. Erdogan et al. found that LAR (>0.9)
could be used as an independent indicator for mortal-
ity and correlated with Acute Physiology and Chronic
Health Evaluation (APACHE II) and SOFA scores in
patients hospitalized in the intensive care unit due to
pneumonia and sepsis [15]. In a recent study, researchers
investigated the predictive value of the LAR on myocar-
dial injury in elderly patients with severe community-
acquired pneumonia (SCAP) [27]. The study found that
the area under the curve of LAR for predicting myocar-
dial injury in elderly patients with SCAP was 0.737 (95%
confidence interval 0.620-0.834). Furthermore, with a
cut-off value of 1.21, the sensitivity and specificity of the
prediction were 60.00% and 78.72%, respectively. In our
study, the predictive power of the LAR was found to be
moderate, consistent with previous research findings.
However, our study identified a lower cut-off value com-
pared to earlier studies. This discrepancy can be attrib-
uted to the inclusion of patients with varying pneumonia
severity, both in the ICU and the ward. Consequently,
we compared the LAR with scores that assess the sever-
ity of CAP rather than those predicting ICU mortality.
Our findings demonstrated that the LAR was comparable
to these commonly used severity scores. Furthermore,
we found the sensitivity and specificity of the PSI and
CURB-65 scores within the expected range of reliability
in this patient population, which supports the reliability
of our lactate/albumin results.

In our study, q-SOFA score was also evaluated and was
shown to be associated with both ICU admission and
mortality. Q-SOFA is a simple and rapid scoring system
especially recommended for sepsis screening [28]. In a
systematic review, Geladian et al. compared the CURB-
65 and q SOFA in predicting pneumonia outcomes and
they reported that the q-SOFA demonstrated a higher
specificity of 86% and exhibited enhanced prognostic
performance with an AUC of 0.747 in predicting ICU
admissions [29]. Conversely, the CURB-65 scoring sys-
tem displayed superior sensitivity at 76.52% and also
achieved an AUC of 0.747 in the context of mortal-
ity prediction. Tokioka et al. examined the effectiveness
of q-SOFA, CURB-65, and PSI in predicting in-hospital
mortality and the need for ICU admission among hos-
pitalized CAP patients [30]. They found that the prog-
nostic performance of q-SOFA for in-hospital mortality
and ICU admission was not significantly different from
that of CURB-65 and PSI. In our study, we found that the
AUC value for q-SOFA was 0.755 for ICU admission and
0.645 for predicting mortality. These values are slightly
lower than those of CURB-65, PSI, and LAR. This indi-
cates that although q-SOFA might not be the primary
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tool for predicting mortality, it remains a valuable prac-
tical resource for making quick decisions regarding the
admission of pneumonia patients.

The study has a few limitations. It’s a retrospective
study at a single centre, so the sample analysis was lim-
ited. Hence, the findings need to be interpreted with cau-
tion, particularly in various clinical settings. Second, LAR
was calculated at a single time point; dynamic assessment
could have better prognostic performance in predict-
ing hospital mortality. Third, we couldn’t compare LAR
with other prognostic biomarkers of pneumonia, like
C-reactive or procalcitonin, due to missing data. Fourth,
the number of non-survivors was relatively small (n=27),
which may have reduced the statistical power of compar-
isons between survivor and non-survivor groups.

Conclusions

This study demonstrated that LAR can predict clinical
deterioration in hospitalized patients with CAP who need
to be admitted to the ICU and can be used as a biomarker
to guide clinicians in the decision to admit patients to the
intensive care unit.

Abbreviations

CAP Community-acquired pneumonia

ICU Intensive care unit

CURB-65 Confusion, urea, respiratory rate, blood pressure, 65 years or
older

PSI Pneumonia severity index

SOFA Sequential organ failure assessment

g-SOFA Quick SOFA

LAR Lactate to albumin ratio

ROC Receiver operator curve

AUC Area under the curve

SAPS I Simplified acute physiology score

APACHE Il
SCAP

Acute Physiology and Chronic Health Evaluation
Severe community-acquired pneumonia

Supplementary Information
The online version contains supplementary material available at https://doi.or
g/10.1186/512890-025-03698-7.

[ Supplementary Material 1 J

Acknowledgements
None.

Author contributions

PHanci and E.-Temel searched the literature. PHanci, E.Temel, FBilir, and B. Serez
Kaya designed the study. E.Temel and FBilir performed the data abstraction
and assessed data entry. PHanci and FBilir performed the statistical analysis.
PHanci, B. Serez Kaya prepared the manuscript and drafted the article. All
authors interpreted the data. PHanci takes full responsibility for the work as a
whole, including the study design, access to data, and the decision to submit
and publish the manuscript. All authors approved this manuscript in its final
form.

Funding
The authors declare no funding/grants.


https://doi.org/10.1186/s12890-025-03698-7
https://doi.org/10.1186/s12890-025-03698-7

Hanci et al. BMC Pulmonary Medicine (2025) 25:224

Data availability

The research data used in this study are not publicly available due to ethical
reasons but are available from the corresponding author upon reasonable
request.

Declarations

Ethics approval and consent to participate

The study has been approved by the Trakya University Faculty of Medicine
Noninterventional Scientific Research Ethics Committee with the reference
number TUTF-GOBAEK 2020/436. Upon admission to the clinic, patients or
their legally authorized relatives provided written informed consent for the
processing and publishing of their medical records (with names disclosed) for
scientific purposes in accordance with the clinic’s regulatory procedures.

Consent for publication
Not applicable.

Data sharing statement

The data associated with this research project is being made available to
promote transparency and facilitate further scientific inquiry in the field. For
inquiries regarding access to the data or any additional information, please
contact the corresponding author.

Competing interests
The authors declare no competing interests.

Received: 15 January 2025 / Accepted: 29 April 2025
Published online: 09 May 2025

References

1. Torres A, Peetermans WE, Viegi G, Blasi F. Risk factors for community-
acquired pneumonia in adults in Europe: a literature review. Thorax.
2013,68(11):1057-65.

2. Cavallazzi R, Furmanek S, Arnold FW, Beavin LA, Wunderink RG, Niederman
MS, et al. The burden of Community-Acquired pneumonia requiring admis-
sion to ICU in the united States. Chest. 2020;158(3):1008-16.

3. Torres A, Serra-Batlles J, Ferrer A, Jiménez P, Celis R, Cobo E, et al. Severe
community-acquired pneumonia. Epidemiology and prognostic factors. Am
Rev Respir Dis. 1991;144(2):312-8.

4. Fine MJ, Auble TE, Yealy DM, Hanusa BH, Weissfeld LA, Singer DE, et al. A
prediction rule to identify low-risk patients with community-acquired pneu-
monia. N Engl J Med. 1997;336(4):243-50.

5. vander Lim WS, Laing R, Boersma WG, Karalus N, Town Gl, et al. Defining
community-acquired pneumonia severity on presentation to hospital: an
international derivation and validation study. Thorax. 2003;58(5):377-82.

6. Vincent JL, Moreno R, Takala J, Willatts S, De Mendonga A, Bruining H, Rein-
hart CK, Suter PM, Thijs LG. The SOFA (Sepsis-related Organ Failure Assess-
ment) score to describe organ dysfunction/failure. On behalf of the Working
Group on Sepsis-Related Problems of the European Society of Intensive Care
Medicine. Intensive Care Med. 1996;22(7):707-10. https://doi.org/10.1007/BF
01709751. PMID: 8844239.

7. Abe S,Wannigama DL. Quick sequential organ failure assessment (GSOFA)
and performance status scoring systems as prognostic predictors in Pneu-
mococcal Community-Acquired pneumonia. Cureus. 2024;16(11):e73201. htt
ps://doi.org/10.7759/cureus.73201. PMID: 39651035; PMCID: PMC11624957.

8. JansenTC, van Bommel J, Schoonderbeek FJ, van der Sleeswijk Visser SJ,
Lima AP, et al. Early lactate-guided therapy in intensive care unit patients: a
multicenter, open-label, randomized controlled trial. Am J Respir Crit Care
Med. 2010;182(6):752-61.

9. Demirel B. Lactate levels and pneumonia severity index are good predictors
of in-hospital mortality in pneumonia. Clin Respir J. 2018;12(3):991-5.

10.  Fanali G, di Masi A, Trezza V, Marino M, Fasano M, Ascenzi P. Human serum
albumin: from bench to bedside. Mol Aspects Med. 2012;33(3):209-90.

11. Lee JH, Kim J,Kim K, Jo YH, Rhee J, Kim TY, et al. Albumin and C-reactive
protein have prognostic significance in patients with community-acquired
pneumonia. J Crit Care. 2011;26(3):287-94.

Page 7 of 7

12. Zhaol, Bao J, Shang Y, Zhang Y, Yin L, Yu, et al. The prognostic value of
serum albumin levels and respiratory rate for community-acquired pneumo-
nia: A prospective, multi-center study. PLoS ONE. 2021;16(3):e0248002.

13. Takegawa R, Kabata D, Shimizu K, Hisano S, Ogura H, Shintani A, et al. Serum
albumin as a risk factor for death in patients with prolonged sepsis: an obser-
vational study. J Crit Care. 2019;51:139-44.

14. Bou Chebl R, Jamali S, Sabra M, Safa R, Berbari |, Shami A, et al. Lactate/Albu-
min ratio as a predictor of In-Hospital mortality in septic patients presenting
to the emergency department. Front Med (Lausanne). 2020;7:550182.

15.  Erdogan MFH. Prognostic value of the lactate/albumin ratio for predicting
mortality in patients with Pneumosepsis in intensive care units. Med (Bailt-
more). 2022;101(4):e28748.

16.  Ozdemir S, Altunok I. Comparison of the Predictive Ability of the Blood Urea
Nitrogen/Albumin, C-Reactive Protein/Albumin, and Lactate/Albumin Ratios
for Short-Term Mortality in SARS-CoV-2-Infected Patients. Avicenna Journal of
Medicine. 2023;13(01):043-8.

17.  Lichtenauer M, Wernly B, Ohnewein B, Franz M, Kabisch B, Muessig J et al. The
lactate/albumin ratio: A valuable tool for risk stratification in septic patients
admitted to ICU. Int J Mol Sci. 2017;18(9).

18. Xu G, LiuH, Zhang H, Zeng J, Li Q,YiY, et al. Predictive value of arterial blood
lactate to serum albumin ratio for in-hospital mortality of patients with
community-acquired pneumonia admitted to the intensive care unit. Post-
grad Med. 2023;135(3):273-82.

19. Delong ER, DelLong DM, Clarke-Pearson DL. Comparing the areas under two
or more correlated receiver operating characteristic curves: a nonparametric
approach. Biometrics. 1988;44(3):837-45.

20. Metlay JP, Waterer GW, Long AC, Anzueto A, Brozek J, Crothers K, et al. Diag-
nosis and treatment of adults with Community-acquired pneumonia. An offi-
cial clinical practice guideline of the American thoracic society and infectious
diseases society of America. Am J Respir Crit Care Med. 2019,200(7):e45-67.

21, Carlos P, Gomes R, Coelho J, Chaves C, Tuna C, Louro M. CURB-65 and Long-
Term mortality of Community-Acquired pneumonia: A retrospective study
on hospitalized patients. Cureus. 2023;15(3):e36052.

22, English CL, CT, Guinn BE, Furmanek SP, Ramirez JA. Assessment of pneumonia
severity indices as mortality predictors. J Respiratory Infections. 2019;3(1).

23.  Loke YK, Kwok CS, Niruban A, Myint PK. Value of severity scales in predicting
mortality from community-acquired pneumonia: systematic review and
meta-analysis. Thorax. 2010;65(10):884-90.

24.  Cakir E, Turan 0. Lactate/albumin ratio is more effective than lactate or
albumin alone in predicting clinical outcomes in intensive care patients with
sepsis. Scand J Clin Lab Investig. 2021,81(3):225-9.

25. Gharipour A, Razavi R, Gharipour M, Mukasa D. Lactate/albumin ratio:
an early prognostic marker in critically ill patients. Am J Emerg Med.
2020,38(10):2088-95.

26.  LuY,Guo H, Chen X, Zhang Q. Association between lactate/albumin ratio and
all-cause mortality in patients with acute respiratory failure: A retrospective
analysis. PLoS ONE. 2021;16(8):e0255744.

27. Zhang L, LiY,LvC,Guo H, XuT, Ma Z, et al. Predictive value of arterial blood
lactate/serum albumin ratio for myocardial injury in elderly patients with
severe community-acquired pneumonia. Med (Baltim). 2022;101(4):e28739.

28. Seymour CW, Liu VX, Iwashyna TJ, Brunkhorst FM, Rea TD, Scherag A, et al.
Assessment of clinical criteria for sepsis: for the third international consensus
definitions for Sepsis and septic shock (Sepsis-3). JAMA. 2016;315(8):762-74.
https://doi.org/10.1001/jama.2016.0288. Erratum in: JAMA. 2016 May
24-31;315(20):2237. doi: 10.1001/jama.2016.5850.

29. Gelaidan A, Almaimani M, Alorfi YA, Algahtani A, Alaklabi NG, Alshamrani SM,
et al. Comparative effectiveness of CURB-65 and gSOFA scores in predicting
pneumonia outcomes: A systematic review. Cureus. 2024;16(10):e71394. http
s://doi.org/10.7759/cureus.71394.

30. Tokioka F, Okamoto H, Yamazaki A, Itou A, Ishida T. The prognostic perfor-
mance of gSOFA for community-acquired pneumonia. J Intensive Care.
2018;6:46. https://doi.org/10.1186/540560-018-0307-7.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1007/BF01709751
https://doi.org/10.1007/BF01709751
https://doi.org/10.7759/cureus.73201
https://doi.org/10.7759/cureus.73201
https://doi.org/10.1001/jama.2016.0288
https://doi.org/10.1001/jama.2016.0288
https://doi.org/10.7759/cureus.71394
https://doi.org/10.7759/cureus.71394
https://doi.org/10.1186/s40560-018-0307-7

	﻿Lactate to albumin ratio as a determinant of intensive care unit admission and mortality in hospitalized patients with community-acquired pneumonia
	﻿Abstract
	﻿Introduction
	﻿Method
	﻿Patients
	﻿Data
	﻿Statistical analyses

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


