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RS S T G R 0) ) (8PN Sepsis is a condition with various body responses and

often results in death from infection. Serum lactate levels, elevated during hypoxia,
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stress, and critical illness, can serve as a sensitive yet non-specific indicator of
metabolic stress. Hypoalbuminemia may be present in sepsis and exacerbate its
severity. Researchers propose the lactate/albumin ratio (LAR) as a marker

associated with multi-organ failure, and the SOFA score assesses mortality in
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critically ill patients. This study aims to investigate the correlation between lactate,
albumin, LAR, and the SOFA score in septic patients.

Thirty-five patients with sepsis were enrolled in this study.
The LAR assessment and SOFA score were manually calculated; lactate and albumin
levels were determined using a clinical chemistry analyzer. The Spearman test was
employed to analyze the data, with a significance level of p < 0.05.

B . i The median levels of lactate, albumin, and LAR were 5.50 (1.90-10.40)
$ o, e il B3 3 mmol/L, 2.40 (0.90-3.70) g/dL, and 2.29 (0.53-7.46), respectively. The results of the

M M TMNCT LY 018 Spearman correlation test between albumin levels and the SOFA score showed no
@ ‘;.‘I.'.Z:‘, §2’,’§“;:o; correlation (p = 0.643 and r = -0.081). Lactate, LAR, and the SOFA score showed a

significant correlation (p = 0.002 and r = 0.498, p = 0.001 and r = 0.538).
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There is a potential relationship between lactate, and LAR parameters
and organ dysfunction severity.
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1. Introduction

dysregulated host response to infection

causes life-threatening organ dysfunction,

which is known as sepsis (1). The global

burden of sepsis is difficult to ascertain,
although recent scientific publications estimate that in
2017 there were 48.9 million cases and 11 million sepsis-
related deaths worldwide, accounting for nearly 20% of
all global deaths (2). Another cohort study conducted in
2002 in 198 intensive care units (ICUs) in 24 countries in
Europe showed that severe sepsis and septic shock
accounted for 29.5% of intensive care diagnoses.
Mortality in patients with severe sepsis in intensive care
reached 32.2% and increased to 54.1% in septic shock. In
Asia, a 2009 study in 150 intensive care units in 16
countries (including Indonesia) showed that severe sepsis
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and septic shock accounted for 10.9% of intensive care
diagnoses with a mortality rate of 44.5%. A study at Cipto
Mangunkusumo Hospital (RSCM) in Jakarta's intensive
care unit found that severe sepsis and septic shock were
present in 23 of 84 patients. The death rate during
treatment was 47.8%, and the death rate in the early stages
was 34.7% (3).

Early recognition, diagnosis, and resuscitation, whether
performed in the emergency unit or the ward, are the keys
to successful therapy of severe sepsis and septic shock in
the intensive care unit (4). The Sequential Organ Failure
Assessment (SOFA) score is commonly used in
emergency rooms, internal medicine departments,
surgery, and intensive care units (ICUs) to figure out how
sick a patient is and what their prognosis is for having
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multiple organ failure. The score can change over time to
reflect changes in how the organs work. The Quick
Sequential Organ Failure Assessment (QSOFA) is a score
that can quickly analyze changes in a patient's condition
by analyzing consciousness, systolic blood pressure, and
heart rate (5).

Sepsis is understood as an unusual systemic reaction to
what is sometimes a common infection and may represent
a pattern of response by the immune system to injury. An
immunosuppressive  phase  follows the hyper-
inflammatory  response, causing multiple organ
dysfunction and making the patient vulnerable to
nosocomial infections. Markers for diagnosing sepsis may
allow early intervention and reduce the risk of death. At
the moment, lactate is the most common way to tell if
someone has sepsis. Other markers may help lactate work
better, such as pro-inflammatory cytokines and
chemokines; proteins like C-reactive protein and
procalcitonin (PCT), which are made in response to
infection and inflammation; and markers of neutrophil
and monocyte activation. Researchers have also
suggested C-Reactive Protein (CRP) and serum albumin
levels as predictors of therapeutic response and outcome
in sepsis. Procalcitonin and serum albumin levels have
been associated with case fatality rates in sepsis (6).

Previous studies have demonstrated the use of LAR as
a prognostic marker to independently predict sepsis
mortality and severe heart failure (7). Studies have shown
that the lactate/albumin ratio outperforms lactate as a
marker in sepsis (8). In Jamie's study, there was a
correlation between lactate levels and SOFA scores at 24
and 48 hours (r = 0.303, p = 0.022, and r = 0.449, p =
0.000, respectively). It was also said that the CNS, lungs,
liver, and kidneys are some of the organs that aren't
working properly and cause lactate levels to rise (9). It has
been found that albumin infusion leads to higher levels of
serum albumin and lower levels of IL-6, TNF-o, and
SOFA (10). The ratio of lactate to albumin can be used to
predict death from any cause in people who were admitted
with acute pancreatitis within 28 days. It is a better
predictor of outcome than arterial blood lactate or albumin
serum alone (11). An experiment by Noer A. found that
LAR on day 1 did not have any effect on the SOFA score
(r = 0.054 and p = 0.690). However, an experiment by
Erdogan found that the lactate/albumin ratio did have an
effect on the SOFA score (r=0.272, P <0.001) (12, 13).
There were still differences in the results of different
studies that came before this one, so more research needs
to be done to find out how albumin, serum lactate, and the
lactate/albumin ratio are related to the SOFA score.

2. Materials and Methods
2.1 Study Design and Subject Recruitment

This study was an analytical observational study with a
cross-sectional approach; the research subjects were
patients over 18 years old diagnosed with sepsis in the
integrated room and intensive care unit of Dr. Kariadi
General Hospital in Semarang. We excluded patients with
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a history of blood disorders, kidney disorders, liver
disorders, and nerve disorders from this study. The
selection of research subjects was carried out by
consecutive sampling.

The calculation of sample size for a correlation test
involves determining the minimum number of subjects
required to detect a significant correlation between two
variables with a given level of confidence and statistical
power. In this study, the test was designed with a
significance level (o) of 0.05, corresponding to a Za value
of 1.96, and a power of 90%, which corresponds to a Zf§
value of 1.28. We selected 35 patients treated in the ICU
and inpatient wards who met the criteria for sepsis.
Detailed clinical history was collected, and
comprehensive physical and radiological examinations
were performed. Laboratory examination of serum lactate
and albumin was performed using the ADVIA 1800
clinical chemistry analyzer. Blood was collected in plain
vacutainers for serum lactate and albumin. The LAR was
calculated by dividing the serum lactate level by the serum
albumin level.

2.2 Statistical Analysis

The data were analyzed statistically with the SPSS
program. Descriptive analysis displays the frequency,
mean (£ standard deviation), or median (minimum-
maximum) values of the variables. Data normality testing
was carried out with Shapiro-Wilk. The correlation test
used was the Spearman correlation test, with a p-value
considered significant if it was < 0.05. Ethical clearance
was obtained from the Institutional Committee for
Medical and Health Research Ethics, Dr. Kariadi General
Hospital, = Semarang, = Number  1476/EC/KEPK-
RSDK/2023.

3. Result

This study included 35 sepsis patients, of whom 16
(45.7%) were male and 19 (54.3%) were female. The
mean age was 53.22 years (53.22 £+ 14.98). Table |
displays the baseline characteristics of the study
population. Based on the baseline characteristics of the
people who were studied, 51.4% had a Glasgow Coma
Scale (GCS) level of consciousness below 6, albumin
levels were lower in most of them (94.3% had levels
below 3.5 g/dL), and lactate levels were higher in 97.1%
of them (> 2 mmol/L).

The normality test using the Shapiro-Wilk test found
that the SOFA score variable was normally distributed,
but the other parameters were not normal, so the next test
was to test the relationship using the Spearman correlation
test. The results of the Spearman correlation test on lactate
levels against SOFA obtained a value of p=0.002 and r =
0.498. On albumin against SOFA, it obtained a value of p
=0.643 and r =-0.081. The correlation between LAR and
SOFA was 0.528, and the r value was 0.001 (Table 2).
However, there is no correlation between albumin levels
and SOFA scores. Here we include a scatter plot of the
correlation between lactate levels, albumin, and the
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lactate/albumin ratio, with SOFA scores below (Figure 1-

3).

Table 1. Basic characteristics of the subjects studied.

Variable
Age
< 65 years
> 65 years
Gender
Male
Female
GCS
15
13-14
10—-12
6-9
<6
Type of admission
Medical
Surgical
ETT
Yes
No
Leukocytes
<10.6 x 103/pL
>10.6 x 103/uL
Lactate
<2 mmol/L
>2 mmol/L
Albumin
<3.5g/dL
>3.5g/dL
LAR

SOFA score

Frequency

27

16

19

10

18

19

16

18

17

10

25

34

33

77.1

229

45.7

54.3

0.0

5.7

14.3

28.6

51.4

543

45.7

514

48.6

28.6

71.4

29

97.1

94.3

5.7

Mean + SD

53.22 +14.98

6.69 +2.98

5.57+2.63

2.43 +0.62

2.51+1.47

9.09+2.77

Median (Min-Max)

56 (19— 79)

53-14)

5.50 (1.90 — 10.40)

2.40 (0.90 — 3.70)

2.29 (0.53 — 7.46)

94— 16)

GCS: Glasgow Coma Scale, ETT: Endotracheal tube,

LAR: lactate/albumin ratio, SOFA: Sequential Organ Failure Assessment
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Table 2. Spearman correlation test results between lactate, albumin, and LAR with SOFA scores

SOFA score

Parameters

Lactate 0.002 0.498
Albumin 0.643 -0.081

LAR 0.001 0.538

18

16 .
14 i .

12 . . ..

SOFA Score
o

0,00 2,00 4,00 6,00 8,00 10,00 12,00

Lactate (mmol/L)

Figure 1. Scatter graph of the correlation between lactate and SOFA score (p=0.002, r=0.498) (Designed by Authors, 2025).

18

14 (1]
12 @ ae &

10 ............................ .

SOFA Score
o0
®
@
@
™
e
[ 3

0,00 0,50 1,00 1,50 2,00 2,50 3,00 3,50 4,00

Albumin (gr/dL)

Figure 2. Scatter graph of the correlation between albumin and the SOFA score (p=0.643, r=-0.081) (Designed by Authors, 2025).
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Figure 3. Scatter graph of the correlation between Lactate/albumin ratio and SOFA score (p=0.001, r=0.538). (Designed by Authors,

2025).

4. Discussions

The liver produces albumin, a negative acute phase
protein. Decreased albumin levels are an indicator of
inflammation that reflects the severity of inflammation
that occurs. Albumin can function as an additional
parameter for predicting mortality and prognosis in sepsis
patients (14). Changes in several nutritional markers, such
as albumin and total protein, are associated with a higher
risk of death in the short term in sepsis patients (15). The
study looked at 35 people with sepsis and found that their
average serum albumin level was 2.43 + 0.62 g/dL. The
levels ranged from 0.90 to 3.70 g/dL. In healthy people,
plasma albumin levels were 3.5 g/dL to 5 g/dL (16). The
study yielded results that indicated a decrease in the
average albumin level. Albumin levels tend to decrease
with acute phase reactions such as sepsis and trauma.
Hypoalbuminemia in septic patients can be caused by a
number of things, such as the liver not making as much
albumin, the body not taking in as many amino acids,
more plasma leakage, and more tissue breakdown (6, 17).
The peak decrease in albumin levels occurs in 2-4 days
after inflammation and will decrease further with the
resolution of the inflammatory process on the 4th to 7th
day (18). In this study, there was no correlation between
albumin levels and the SOFA score; the SOFA score was
stated to correlate with the severity and mortality of
patients (19).

Other research has found the same thing: albumin levels
with the Spearman correlation test and the albumin value
on the first day did not have a significant correlation with
death due to sepsis (r = 0.05; p = 0.703). On the other
hand, albumin on the fourth day did have a moderate
correlation with death due to sepsis (r=0.4972; p=0.001)
(18). Utariani's study yielded results that did not align with
the study's objectives. This is a relationship between
albumin and the SOFA score, where the r value is 0.465
and p = 0.01. In this study, albumin levels were not
measured on the same day the inflammation began, thus
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affecting the correlation between albumin and SOFA
score in the sepsis subjects/patients studied (10).

Sepsis is a major cause of death in acute hospitals and
commonly causes multi-organ dysfunction secondary to
infection. Septic shock is defined as hypotension that does
not recover despite adequate fluid replacement in the
guidelines issued by the Surviving Sepsis Campaign
(SSC) (20). Up until now, it was thought that septic shock
had three parts: low blood pressure in the arteries
throughout the body, low blood flow to tissues that causes
organs to stop working, and high levels of lactate in the
blood (21). In this study, the average serum lactate level
ranged from 5.57 + 2.63 mmol/L; a lactate level
exceeding 2 mmol/L was considered elevated (22).
According to this study, there was a moderately positive
relationship between lactate levels and SOFA score. This
is different from previous studies that did not find a
relationship between lactate levels and SOFA score at
hour 0 of care but did discover one at hours 12 and 24 of
care. Sepsis will cause changes in the metabolic and
hormonal systems to maintain body homeostasis.
Intensive and prolonged stress responses will be
associated with increased morbidity and mortality. In
critically ill patients, failure of compensatory mechanisms
triggers an imbalance that disrupts the body's
homeostasis. The initial metabolic response is
characterized by tissue hypoperfusion and a decrease in
overall metabolic activity and lasts 12-24 hours and peaks
around 3-5 days (9). The findings of this study agree with
those of Liu et al., who found that lactate levels and SOFA
scores were related in a positive way (r=0.430, p <0.001)
(23).

Blood lactate levels are important parameters of tissue
perfusion and infection, widely used in clinical medicine.
Cellular ischemia and hypoxia can make lactate levels rise
significantly and lead to metabolic problems by lowering
the effective tissue circulation volume even more.
Hypoalbuminemia is common in patients with sepsis,
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further worsening the disease and increasing mortality.
Based on the above, we consider that the lactate/albumin
ratio can be a practical measure to assess the severity of
the disease in patients with sepsis (24).

In laboratory findings, organ dysfunction and
inflammatory parameters were significantly increased in
patients with LAR >0.60. The lactate/albumin ratio on the
day the patient was admitted to the ICU was also linked to
the SOFA score (r = 0.335, p < 0.001), which is in line
with the study's findings (p = 0.001 and r = 0.538) (25).
The correlation between the lactate/albumin ratio was
strong in Kabra's study (r = 0.76 and p = <0.001), which
is also true for this study (26). There was a positive
correlation between the lactate/albumin ratio and the
SOFA score in another study by Erdogan (r = 0.272, p <
0.001). However, there was no correlation between the
lactate/albumin ratio and the SOFA score on Day 1 in the
study by Noer A (r=0.054 and p = 0.690) (11, 12).

According to earlier research, the lactate/albumin ratio
as a whole is a more accurate predictor of mortality in
sepsis and critically ill patients than either serum lactate or
serum albumin alone. One limitation of this study is that
albumin levels and SOFA scores were not always
measured the same way when patients were admitted or
before treatment. This could explain the discrepancy
between correlation test results and albumin with SOFA
scores when compared to earlier studies.

5. Conclusion

While lactate and the lactate/albumin ratio showed a
moderately positive correlation with SOFA score,
albumin and SOFA score did not correlate in this study.
There is a potential relationship between lactate, and LAR
parameters and organ dysfunction severity.

6. Declarations

6.1 Acknowledgments
Not applicable.

6.2 Ethical Considerations

Ethical clearance was obtained from the Institutional
Committee for Medical and Health Research Ethics, Dr.
Kariadi General Hospital, Semarang, No:
1476/EC/KEPK-RSDK/2023.

6.3 Authors' Contributions

V.P and DR: Responsible for conceptualization,
methodology, formal analysis, investigation, writing
original draft preparation. A.J contributed to review and
editing, visualization, and supervision. All authors
reviewed, edited, and approved the final version of the
manuscript.

6.4 Conflict of Interest

The authors declare that they have no conflict of
interest.

6.5 Fund or Financial Support

This research received no specific grant from funding
agencies in the public, commercial, or not-for-profit
sectors.

6.6 Using Artificial Intelligence Tools (Al
Tools)

The authors were not utilized Al Tools.

References

1. Gil F, Arslantas MK, Cinel I, Kumar A.
Changing Definitions of Sepsis. Turk J
Anaesthesiol Reanim. 2017;45(3):129-38.
[DOI:10.5152/TJAR.2017.93753] [PMID]
[PMCID]

2. World Health Organization (WHO). Sepsis.
2020. Available from:
[https://www.who.int/news-room/fact-
sheets/detail/sepsis]

3. Rinaldi Y. Penerapan Keputusan Menteri
Kesehatan Republik Indonesia Nomor Hk.
01.07/Menkes/382/2020 Tentang Protokol
Kesehatan Bagi Masyarakat Di Tempat Dan
Fasilitas Umum Dalam Rangka Pencegahan
Dan Pengendalian Corona Virus Disease 2019
(Covid-19) Pada Tempat Hiburan Karaoke
Keluarga Di Kota Pekanbaru (Doctoral

Volume 33, May & June 2025

dissertation, Universitas Lancang Kuning).
2021. Available from:
[https://repository.unilak.ac.id/5250/]

4. LiuC, Suo S, Luo L, Chen X, Ling C, Cao S.
SOFA Score in relation to Sepsis: Clinical
Implications in Diagnosis, Treatment, and
Prognostic Assessment. Comput Math Methods
Med. 2022;2022:7870434. [PMID] [PMCID]
[DOI:10.1155/2022/7870434]

5. Faix JD. Biomarkers of sepsis. Crit Rev Clin
Lab Sci. 2013;50(1):23-36. [PMID] [PMCID]
[DOI:10.3109/10408363.2013.764490]

6.  Schmidt de Oliveira-Netto AC, Morello LG,
Dalla-Costa LM, Petterle RR, Fontana RM,
Conte D, et al. Procalcitonin, C-Reactive
Protein, Albumin, and Blood Cultures as Early
Markers of Sepsis Diagnosis or Predictors of

Journal of Advances in Medical and Biomedical Research


https://doi.org/10.5152/TJAR.2017.93753
https://www.ncbi.nlm.nih.gov/pubmed/28752002
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5512390
https://www.who.int/news-room/fact-sheets/detail/sepsis
https://www.who.int/news-room/fact-sheets/detail/sepsis
https://repository.unilak.ac.id/5250/
https://www.ncbi.nlm.nih.gov/pubmed/35991153
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9385349
https://doi.org/10.1155/2022/7870434
https://www.ncbi.nlm.nih.gov/pubmed/23480440
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3613962
https://doi.org/10.3109/10408363.2013.764490

10.

11.

12.

13.

14.

15.

224 Correlation Between Lactate, Albumin

Outcome: A Prospective Analysis. Clin Pathol.
2019;12:2632010x19847673. [PMCID]
[DOI:10.1177/2632010X19847673] [PMID]

Lu Y, 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. [PMCID]

[DOI:10.1371/journal.pone.0255744] [PMID]

Bou Chebl R, Geha M, Assaf M, Kattouf N,
Haidar S, Abdeldaem K, et al. The prognostic
value of the lactate/albumin ratio for predicting
mortality in septic patients presenting to the
emergency department: a prospective study.
Ann Med. 2021;53(1):2268-77.
[DOI:10.1080/07853890.2021.2009125]
[PMID] [PMCID]

Jemie J, Loesnihari R, Hanafie A. Correlation
of lactate levels with sequential organ failure
assessment (SOFA) score in sepsis patients in
H. Adam Malik Hospital Medan. Indones J
Biomed Sci. 2019;13(1):26-30.
[DOI:10.15562/ijbs.v13i1.174]

Utariani A, Prasetyo B, Nugraha J. Correlation
between the use of albumin infusion and
concentrations of serum albumin,
proinflammatory cytokines (TNF-a, IL6) and
sofa score in septic patients. Folia Med
Indones. 2017;52(4):310-5.
[DOI:10.20473/fmi.v52i4.5481]

Liu Q, Zheng HL, Wu MM, Wang QZ, Yan SJ,
Wang M, et al. Association between lactate-to-
albumin ratio and 28-days all-cause mortality in
patients with acute pancreatitis: A retrospective
analysis of the MIMIC-IV database. Front
Immunol. 2022;13:1076121. [PMCID]
[DOI:10.3389/fimmu.2022.1076121] [PMID]

Noer A, Ganie RA, Solihat Y. The
lactate/albumin ratio as a predictor of mortality
sepsis patients in Icu. H. Adam Malik Hospital
Medan and connected to Sofa Scores. Glob J
Res Anal. 2019;8(8):7-9.

Erdogan M, Findikli HA. Prognostic value of
the lactate/albumin ratio for predicting
mortality in patients with pneumosepsis in
intensive care units. Medicine (Baltimore).
2022;101(4):e28748. [PMID] [PMCID]
[DOI:10.1097/MD.0000000000028748]

Iskandar A, Vincentia MI, Jaya W, Aryati A,
Pramadhani A, Aprilia A. The profile of lactate,
albumin, and lactate/albumin ratio as predictors
of mortality in sepsis patients. Russ J Infect
Immun. 2021;11(6):1095-100.
[DOI:10.15789/2220-7619-POL-1691]

Takegawa R, Kabata D, Shimizu K, Hisano S,
Ogura H, Shintani A, et al. Serum albumin as a

Volume 33, May & June 2025

16.

17.

18.

19.

20.

21.

22.

23.

24.

Journal of Advances in Medical and Biomedical Research

risk factor for death in patients with prolonged
sepsis: An observational study. J Crit Care.
2019;51:139-44.
[DOI:10.1016/.jcre.2019.02.004] [PMID]

Moman RN, Gupta N, Varacallo MA.
Physiology, Albumin. [Updated 2022 Dec 26].
In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2025 Jan. Available
from:
[https://www.ncbi.nlm.nih.gov/sites/books/NB
K459198/]

Seo MH, Choa M, You JS, Lee HS, Hong JH,
Park YS, et al. Hypoalbuminemia, Low Base
Excess Values, and Tachypnea Predict 28-Day
Mortality in Severe Sepsis and Septic Shock
Patients in the Emergency Department. Yonsei
Med J. 2016;57(6):1361-9. [PMCID]
[DOI:10.3349/ymj.2016.57.6.1361] [PMID]

Nugroho HS, Mafiana R, Irwanto FH, Syarif H.
Correlation Between Albumin Level and 28-
Days Sepsis Related Mortality. J Anesth Clin
Res. 2021;2(1):170-83.
[DOI:10.37275/jacr.v2i1.147]

Iskandar A, Siska F. Analisis hubungan
sequential organ failure assessment (Sofa)
score dengan mortalitas pasien sepsis. J
Kesehatan Andalas. 2020;9(2):168-73.
[DOI:10.25077/jka.v9i2.1221]

Dellinger RP, Levy MM, Rhodes A, Annane D,
Gerlach H, Opal SM, et al. Surviving sepsis
campaign: international  guidelines  for
management of severe sepsis and septic shock:
2012. Crit Care Med. 2013;41(2):580-637.
[DOI:10.1097/CCM.0b013e31827¢83af]
[PMID]

Vincent JL, De Backer D. Circulatory shock. N
Engl J Med. 2013;369(18):1726-34.
[DOI:10.1056/NEJMral1208943] [PMID]

Lee SM, An WS. New clinical criteria for septic
shock: serum lactate level as new emerging
vital sign. J Thorac Dis. 2016;8(7):1388-90.
[DOI:10.21037/jtd.2016.05.55] [PMID]
[PMCID]

LiuZ, Meng Z, Li Y, Zhao J, Wu S, Gou S, et
al. Prognostic accuracy of the serum lactate
level, the SOFA score and the SOFA score for
mortality among adults with Sepsis. Scand J
Trauma Resusc Emerg Med. 2019;27(1):51.
[DOI:10.1186/s13049-019-0609-3] [PMID]
[PMCID]

Chen X, Zhou X, Zhao H, Wang Y, Pan H, Ma
K, et al. Clinical Value of the Lactate/Albumin
Ratio and Lactate/Albumin Ratio x Age Score
in the Assessment of Prognosis in Patients With
Sepsis. Front Med (Lausanne). 2021;8:732410.



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6582287
https://doi.org/10.1177/2632010X19847673
https://www.ncbi.nlm.nih.gov/pubmed/31245791
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8372950
https://doi.org/10.1371/journal.pone.0255744
https://www.ncbi.nlm.nih.gov/pubmed/34407102
https://doi.org/10.1080/07853890.2021.2009125
https://www.ncbi.nlm.nih.gov/pubmed/34854770
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8648034
https://doi.org/10.15562/ijbs.v13i1.174
https://doi.org/10.20473/fmi.v52i4.5481
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9795001
https://doi.org/10.3389/fimmu.2022.1076121
https://www.ncbi.nlm.nih.gov/pubmed/36591285
https://www.ncbi.nlm.nih.gov/pubmed/35089251
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8797532
https://doi.org/10.1097/MD.0000000000028748
https://doi.org/10.15789/2220-7619-POL-1691
https://doi.org/10.1016/j.jcrc.2019.02.004
https://www.ncbi.nlm.nih.gov/pubmed/30825787
https://www.ncbi.nlm.nih.gov/sites/books/NBK459198/
https://www.ncbi.nlm.nih.gov/sites/books/NBK459198/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5011267
https://doi.org/10.3349/ymj.2016.57.6.1361
https://www.ncbi.nlm.nih.gov/pubmed/27593863
https://doi.org/10.37275/jacr.v2i1.147
https://doi.org/10.25077/jka.v9i2.1221
https://doi.org/10.1097/CCM.0b013e31827e83af
https://www.ncbi.nlm.nih.gov/pubmed/23353941
https://doi.org/10.1056/NEJMra1208943
https://www.ncbi.nlm.nih.gov/pubmed/24171518
https://doi.org/10.21037/jtd.2016.05.55
https://www.ncbi.nlm.nih.gov/pubmed/27501243
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4958885
https://doi.org/10.1186/s13049-019-0609-3
https://www.ncbi.nlm.nih.gov/pubmed/31039813
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6492372

25.

Vera Oktaria Putri et al. 225

[DOI:10.3389/fmed.2021.732410] [PMID]
[PMCID]

Gok A, Kasapoglu US, Delen LA, Ozmen F,
Banazili S. Lactate/albumin ratio as a
prognostic factor for short-time mortality in
critically ill patients with coronavirus disease-

How to Cite This Article:

26.

2019. Turk J Intensive Care. 2021;19:62-72.
[DOI:10.4274/tybd.galenos.2021.37167]

Kabra R, Acharya S, Shukla S, Kumar S,
Wanjari A, Mahajan S, et al. Serum Lactate-
Albumin Ratio: Soothsayer for Outcome in
Sepsis. Cureus. 2023;15(3):e36816.
[DOI:10.7759/cureus.36816]

Putri V O, Jaludamascena A, Retnoningrum D. Correlation Between Lactate, Albumin, Lactate/Albumin
Ratio, and SOFA Score in Sepsis Patients. ] Adv Med Biomed Res. 2025;33(158):218-25.

Volume 33, May & June 2025

Journal of Advances in Medical and Biomedical Research



https://doi.org/10.3389/fmed.2021.732410
https://www.ncbi.nlm.nih.gov/pubmed/34722573
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8553960
https://doi.org/10.4274/tybd.galenos.2021.37167
https://doi.org/10.7759/cureus.36816
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7209-1&sid=1&slc_lang=en&type=BibTeX
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7209-1&sid=1&slc_lang=en&type=ris
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7209-1&sid=1&slc_lang=en&type=EndNote
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7209-1&sid=1&slc_lang=en&type=Medlars
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7209-1&sid=1&slc_lang=en&type=ProCite
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7209-1&sid=1&slc_lang=en&type=Reference_Manager
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7209-1&sid=1&slc_lang=en&type=RefWorks
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7209-1&sid=1&slc_lang=en&type=ris
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7209-1&sid=1&slc_lang=en&type=ris
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html

	Vera Oktaria Putri1, Ardhea Jaludamascena2, Dwi Retnoningrum1*
	1. Department of Clinical Pathology, Faculty of Medicine, Universitas Diponegoro, Semarang, Indonesia
	2. Department of Clinical Pathology, Dr. Kariadi Hospital, Semarang, Indonesia
	1. Introduction


	References

