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INTRODUCTION

Community-acquired pneumonia (CAP) is one of the
most important public health problems worldwide. !

ABSTRACT

Background: Community-acquired pneumonia (CAP) is one of the most
important public health problems worldwide. The assessment of disease severity
and outcome prediction is necessary for the allocation of health resources and
therapeutic options in the management of CAP. The aim is to study the
prognostic value of serum albumin levels in hospitalised patients with
community-acquired pneumonia in terms of patient outcome and correlate it
with CURB-65 and PSI score.

Materials and Methods: It was an observational study. 97 individuals with
community-acquired pneumonia were included. CURB-65 and PSI scoring
were calculated and compared with serum albumin levels. Serum albumin was
also correlated with patient outcome in terms of mortality or duration to clinical
stability, ventilator requirement, complications and duration of hospital stay.
Results: The study's demographic data showed that most participants were aged
51-60 and 61-70 years, with a male predominance (59.8%). Serum albumin
levels, measured at admission, Day 3, and Day 5, showed significant
associations with complications like sepsis and respiratory failure. A negative
correlation was observed between serum albumin levels and the number of days
to reach clinical stability. There was a significant difference between patients
who required mechanical ventilation vs those who did not in terms of serum
albumin levels (p = 0.012). There was a strong negative correlation between the
number of days of hospital Stay and S. Albumin (g/dL) (Day 3), and this
correlation was statistically significant (p = <0.001). There was no statistically
significant correlation between CURB 65 and S. Albumin. There was a weak
negative correlation between PSl and S. Albumin (g/dL) (at admission), and this
correlation was statistically significant (p = 0.012). Patients discharged had a
higher mean albumin level (2.90) compared to patients who died (2.10), with a
statistically significant p-value of 0.018.

Conclusion: Serum albumin levels correlated significantly with complications,
clinical outcomes, and scoring systems, indicating its potential as a prognostic
biomarker. Future research could further explore the therapeutic implications of
these findings in improving outcomes for CAP patients.

Keywords: CAP, CURBG65, Serum Albumin, PSI scoring system.

The assessment of disease severity and outcome
prediction is necessary for the allocation of health
resources and therapeutic options in the management
of CAP.23 The reported mortality of adults admitted
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to hospital with CAP has varied widely (4%-21%).1%!
The knowledge of relevant prognostic factors would
be useful for the early identification of patients at
high risk of requiring intensive care treatment.

The two prominent tools for this purpose are the
pneumonia severity index (PSI), developed in the
USA after Pneumonia Outcome Research Trial
(PORT), and the British Thoracic Society (BTS) rule,
which has recently been modified to CURB-65
“confusion, elevated blood urea nitrogen, elevated
respiratory rate, low systolic or diastolic blood
pressure (BP), and age over 65 years (CURB-
65)”.1451 The two scoring approaches are viewed as
being complementary, as each has different strengths
and weaknesses. The use of CURB-65 and the
Pneumonia severity index have limitations.

Recent studies have found that certain biomarkers
like pro calcitonin, Serum albumin, C reactive
protein, and pro-inflammatory cytokines have
additional information on the severity of CAP, can
distinguish between bacterial and viral etiology, and
may predict complications.’) However, most of the
biomarkers are expensive and are not easily available
in emergencies. Low serum albumin within 24 hours
of admission has been independently associated with
poor outcomes.

The mechanisms underlying the cause are diverse.
The rate of albumin synthesis is decreased in the
acute phase of inflammation. Hence, serum albumin
is an indirect and easily available biomarker, which
can be correlated with the severity of CAP.

Serum albumin, readily measurable upon hospital
admission, has been associated with outcomes in
various disease states due to its role in inflammation
and immune response modulation. Low levels of
serum albumin have been independently linked to
worse outcomes in CAP, likely reflecting underlying
physiological stress and inflammation.

This study aims to assess the prognostic value of
serum albumin levels in hospitalized patients with
community-acquired pneumonia by correlating them
with patient outcomes, CURB-65, and PSI scores. It
also investigates the relationship between albumin
levels and the severity of illness, including
complications, the need for mechanical ventilation,
vasopressor support, and length of hospital stay.

MATERIAL AND METHODS

This prospective observational study was conducted
over 1 year after receiving IEC approval. The study
comprised 97 individuals presenting with symptoms
and signs indicative of community-acquired
pneumonia, as defined by the inclusion criteria. They
were admitted under the Department of General
Medicine and Pulmonology at NIZAM’S
INSTITUTE OF MEDICAL SCIENCES.

The study included participants over 18 years of age
with community-acquired pneumonia who exhibit at
least two symptoms such as productive cough,
purulent sputum, dyspnoea or tachypnoea, fever with

rigors or chills, pleuritic chest pain, and a new chest
radiograph opacity. It excluded individuals under 18,
those with chronic liver disease, burns, mal-
absorption syndromes, malnutrition, HIV, organ
transplants, immunosuppressant or steroid use,
pregnancy, lactation, and symptoms developing more
than 48 hours after hospitalization.

The study included patients after the diagnosis was
confirmed through clinical examinations and chest
X-rays. PSI and CURB-65 scores were calculated,
and routine haematological tests, including serum
albumin levels on admission and days 3 and 5, were
conducted. Serum albumin levels were measured
using bromocresol green dye binding and
spectrophotometry and were analysed with relation to
clinical outcomes like time to clinical stability, length
of hospital stay, need for mechanical ventilation or
vasopressor support, and complications. Data
analysis was performed using SPSS v23 with various
statistical methods, including Pearson’s or
Spearman’s correlation, paired t-tests, Wilcoxon
Signed Rank tests, and ANOVA/Friedman tests, with
statistical significance set at p < 0.05.

RESULTS

Majority of the study participants (51%) belonged to
the age group of 50-70 years, followed by 18-30
years of age (13.4%). The study population was male
predominant (59.8%).

Fever was the most common presenting complaint
(93.8%), followed by dyspnea (91.8%). Diabetes
(47.3%) and hypertension (47.3%) were the most
common co-morbidities.

The mortality rate observed in present study was
3.1%. Rest of the 96.9% patients got discharged.
Mean serum albumin levels at admission, Day 3 and
Day 5 are depicted below in Table 1. Table 2
summarises the correlation of serum albumin levels
with complications. Those with complications such
as sepsis, MODS and respiratory failure had
significantly lower mean serum albumin values than
those who did not have any complications.

Spearman
Correlation Correlation P Value
Coefficient
Number of Days to Reach Clinical Stability vs S. o o
Albumin (mg/dL) (At Admission) esher 3‘72 to- <0.001
- - -0.61
Number of Days to Reach Clinical Stability vs S. L ~
‘Albumin (g/dL) (Day 3) (95%Cl: -0.73 to <0.001
0.46)
. . -0.54
Number of Days to Reach Clinical Stability vs S. AL ~
Albumin (g/dL) (Day 5) (95%Cl: -0.69 to <0.001
0.37)
Figure 1.
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S. Albumin (g/dL) (At
Admission)

Ves No
Requirementof Mechanical Ventilation

Mean S. Albumin (g/dL)

Day 3
Timepoint

Figure 2.
A moderate to strong negative correlation was found
. . between the number of days to reach clinical stability
. and S. Albumin (g/dL) at various time points
<. . (admission, Day 3, and Day 5), all statistically
o .\. N significant (rho ranging from -0.54 to -0.61, p <
E . I 0.001) (Figure 1). There was a significant difference
gz | -2 " . - between patients who required mechanical
£ ‘:\J.k‘\ ventilation and those who did not in terms of S.
2= . o = . Albumin (g/dL) (At Admission) (W = 134.500, p =
o ’ b .,- ¢ 0.012), with the median S. Albumin (g/dL) (At
'._ . ) . Admission) being highest in the group not requiring
. . Mechanical Ventilation (Figure 2). There was a
) . N moderate negative correlation between the Number
. of Days of Hospital Stay and S. Albumin (g/dL) (At
CURB 65 Admission), and this correlation was statistically
significant (rho = -0.44, p = <0.001).
g 4 Correlation Peoveen CURBOS and 8. No significant correlation was observed between
Albumin {g/«dL) (At Admission). R ..
- - CURB 65 and S. Albumin at admission (rho = -0.13,
Figure 3. p =0.188) (Figure 3), but a weak negative correlation
was identified between PSI and S. Albumin at
admission (rho = -0.25, p = 0.012). (Figure 4.)
ol . The mean S. Albumin level was significantly lower
. B in patients who died (2.10 g/dL) compared to those
e discharged (2.90 g/dL) with a statistically significant
) ° . s p-value of 0.018. Figure 5 depicts the trend of serum
3 0 . albumin in patients who died vs those who were
S * discharged.
a<
<
@ 25
2.04 . . -
40 60 80 Pg:’ 120 140 160
Figure 4.
Table 2: Association of serum albumin with complications at admission, on day 3 and day 5
Mean albumin at | p value Mean albumin P value Mean albuminat | P value
admission at day3 day 5
Sepsis 2.74 <0.001 2.71 <0.001 2.81 0.003
Respiratory failure 2.76 0.038 2.71 0.005 2.82 0.05
Pleural effusion 2.76 0.178 2.81 0.555 2.90 0.852
MODS 257 0.047 0.047 0.132 2.77 0.433
ARDS 2.53 0.145 3.10 0.407 3.14 0.366
No complication 3.24 0.002 3.25 0.001 3.23 0.096
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Table 3: Correlation between different variables

Correlation

Spearman Correlation Coefficient | P- Value

Number of days to reach clinical stability versus S.
Albumin (mg/dL) (At Admission)

-0.58 (95%Cl:-0.72t0-0.4)

<0.001 (statistically significant)

Number of Days to Reach Clinical Stability versus S.
Albumin (g/dL) (Day 3)

-0.61 (95%CI:-0.73t0-0.46)

<0.001 (statistically significant)

Number of Days to Reach Clinical Stability versus S.
Albumin (g/dL) (Day 5)

-0.54 (95%CI:-0.69t0-0.37)

<0.001 (statistically significant)

CURBS5 versus S. Albumin (g/dL)(At Admission)

-0.13(95%Cl:-0.33to -0.07)

0.188(statistically significant)

PSI versus S. Albumin (g/dL)(At Admission)

-0.25 (95%CI:-0.45t0-0.05)

0.012(statistically significant)

CURB 65

Number of Days to Reach Clinical Stability versus | 0.29(95%CI:0.07t00.47)

0.007(statistically significant)

Number of Days of Hospital Stay versus CURB65

0.26(95%CI:0.06t00.45)

0.010(statistically significant)

DISCUSSION

Our study involved 97 participants with a mean age
of 52.13 years (SD+16.15). Age distribution revealed
significant representation in the 51-70 years range
(51.6% of participants). Our study aligns with studies
done by Jain et alll and Almirall et al®who found
that adults aged 65 years and older constitute a
significant proportion of CAP hospitalizations in the
u.s.

In our study, males accounted for 59.8% of
participants while females constituted 40.2%,
indicating a male predominance. This gender
distribution aligns with findings from studies by
Mandell et al® and Waterer et al.[1]

In present study fever (93.8%) followed by shortness
of breath (SOB,91.8%), and cough (89.7%) were the
most common clinical symptoms. These findings are
consistent with other studies such as those by
Mandell et al,®l and File Jr et al,*! which also
highlight fever, SOB, and cough as hallmark
symptoms.

This study identified prevalent comorbidities among
CAP patients, notably diabetes (47.3%) and
hypertension (47.3%), These findings are supported
by studies by Mandell et al,) File Jr et al.' Torres
et al,'? Welte et al,[*® and Chalmers et al,*l which
underscore the impact of these comorbidities on CAP
severity and clinical outcomes.

The serum albumin levels presented across admission
(mean2.87g/dL), day 3 (mean2.85g/dL), and day 5
(mean2.91g/dL) show relatively stable values with
slight variation over time in this cohort. The median
values (2.8¢/Dl at admission, 2.9g/dL on day3, and
2.9g/dL on day5) and inter quartile ranges suggest
consistency in central tendency across the sampling
periods, despite the ranges indicating some
variability from 1.8 to 4.2g/ dL at admission,
1.7to4g/dL on day3,and 1.7to 4.4 g/dL on day 5.
Comparatively, studies by Waterer et all® have
reported similar findings in CAP patients.

Sepsis was prevalent in 64.9% of cases, while pleural
effusion developed in 48.5% and 28.9% presented
with multi-organ dysfunction. These rates of
complications are consistent with studies by Mandell
et al.l%l

Patients diagnosed with sepsis in our study
consistently exhibited lower mean albumin levels at
admission (2.74 g/dL), day 3 (2.71 g/dL), and day 5

(2.81 g/dL). Similarly, patients who developed
respiratory failure showed significantly lower
albumin levels at admission (2.76 g/dL), day 3 (2.71
g/dL), and day 5 (2.82 g/dL). These findings suggest
that albumin may play a critical role in respiratory
function and the progression to respiratory
compromise in pneumonia cases, reflecting its
potential utility as a prognostic marker in this context.
Wang et al,**! observed that lower albumin levels on
admission predicted worse outcomes and prolonged
mechanical ventilation in patients with respiratory
failure, underscoring albumin's potential utility as a
prognostic indicator in this context. Patients with
multiple organ dysfunction syndrome (MODS) in our
study presented with significantly lower albumin
levels at admission (2.57 g/dL). O'Brien et alll,
(2003) have demonstrated similar associations
between lower albumin levels and increased risk of
developing MODS in critically ill patients.

In our study, patients who did not develop
complications during their pneumonia course
exhibited significantly higher albumin levels at
admission (3.24g/dL), day 3 (3.25g/dL), and day 5
(3.23g/dL) compared to those who experienced
various complications. This observation underscores
the potential protective role of adequate serum
albumin levels against the development of severe
outcomes in pneumonia patients. Research by Zhang
et al,0l and Liu et al,l*® supports these findings,
demonstrating associations between higher albumin
levels and favorable clinical outcomes in critically ill
patients.

In our study, we observed significant negative
correlations between serum albumin levels at various
time points (admission, day 3, and day 5) and the
number of days required to reach clinical stability in
pneumonia patients. A lower serum albumin level at
admission was moderately correlated with a longer
time to achieve clinical stability (rho = -0.58, p <
0.001), suggesting that hypoalbuminemia upon
admission may delay recovery or resolution of
pneumonia symptoms. Similarly, lower albumin
levels on day 3 (rho =-0.61, p<0.001) and day 5 (rho
= -0.54, p < 0.001) were strongly and moderately
correlated, respectively, with prolonged time to
clinical stability. These findings are consistent with
previous literature that has explored the relationship
between serum albumin levels and clinical outcomes
in pneumonia and other critical illnesses. For
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instance, a study by Jiang et al (2017) el reported
similar correlations, highlighting that lower albumin
levels were associated with delayed recovery and
longer hospital stays in patients with pneumonia.

In our study, patients who required mechanical
ventilation exhibited significantly lower serum
albumin levels at admission (mean 2.40 g/dL)
compared to those who did not require mechanical
ventilation (mean 2.91 g/dL). Research by Lee et al.
(2018) %1 and Wang et al. (2019)1%1 has similarly
demonstrated associations between lower albumin
levels and increased likelihood of mechanical
ventilation in critically ill patients.

In our study, we found significant negative
correlations between serum albumin levels at
admission, day 3, and day 5 and the number of days
of hospital stay in pneumonia patients. A lower serum
albumin level at admission was moderately
correlated with a longer hospital stay (rho = -0.44, p
< 0.001), indicating that hypoalbuminemia upon
admission may prolong the duration of
hospitalization. ~ Similarly,  stronger negative
correlations were observed for albumin levels on day
3 (rho =-0.6, p <0.001) and day 5 (rho = -0.57, p <
0.001), suggesting that lower albumin levels during
hospitalization are associated with extended hospital
stays.

Research by Zhang et al. (2020) - has indicated that
maintaining or improving albumin levels during
hospitalization is associated with shorter hospital
stays and improved recovery rates in patients with
severe infections and respiratory diseases.

In our study, we did not find a statistically significant
correlation between serum albumin levels at
admission and the CURB 65 score in pneumonia
patients (rho =-0.13, p = 0.188). The CURB 65 score
primarily focuses on acute physiological parameters
and age, whereas serum albumin reflects nutritional
status and inflammation, which may not always
directly correlate with acute illness severity metrics.
In our study, we observed a statistically significant
weak negative correlation between serum albumin
levels at admission and the Pneumonia Severity
Index (PSI) score in pneumonia patients.

Comparing our findings with existing literature,
similar studies have reported varying degrees of
correlation between serum albumin levels and
pneumonia severity indices. For instance, a study by

Renaud et al. (2018) (21) found a comparable weak
negative correlation between serum albumin levels
and PSI scores in elderly patients with CAP,
suggesting that hypoalbuminemia may serve as a
marker of disease severity and prognosis.

In our study, we found a statistically significant
association between serum albumin levels at
admission and patient outcomes in pneumonia.
Specifically, patients who were discharged had a
higher mean albumin level at admission (2.90 g/dL)
compared to those who died (2.10 g/dL), with a p-
value of 0.018. This suggests that lower albumin

levels at admission may be associated with poorer
outcomes, including increased mortality in
pneumonia patients.

Comparing our findings with existing literature,
similar studies have also reported associations
between hypoalbuminemia and adverse outcomes in
pneumonia and other critical illnesses. For example,

a study by Song et al. (2019) (22) gemonstrated that
lower serum albumin levels at admission

were independently associated with increased
mortality and prolonged hospital stays in patients
with severe pneumonia. This underscores the
prognostic value of serum albumin as a biomarker
reflecting nutritional status, systemic inflammation,
and overall health status in pneumonia patients

The clinical implications of our findings suggest that
assessing serum albumin levels at admission could
provide additional insight into pneumonia severity
beyond traditional clinical parameters. Lower
albumin levels may reflect systemic inflammation,
malnutrition, and impaired immune response, all of
which contribute to the severity of pneumonia and
subsequent outcomes. Clinicians could potentially
use albumin levels alongside PSI scores to refine risk
stratification, guide treatment decisions, and monitor
patient progress during hospitalization.

Limitations: The small sample size of 97
participants and single- center design may limit the
generalizability of findings to broader populations or
different healthcare settings. The study's focus on
clinical outcomes, such as mortality, complications,
and hospital stay, does not capture patient-reported
outcomes, long-term effects, or quality-of-life
measures. Potential confounding variables, such as
socioeconomic and environmental factors, may also
influence outcomes but were not fully addressed.
Addressing these limitations could enhance the
study’s  applicability,  providing a  more
comprehensive understanding of CAP and guiding
future research.

CONCLUSION

Serum albumin is an inexpensive, rapid and easily
available test. In the present study, serum albumin
levels correlated significantly with complications,
clinical outcomes, and scoring systems. Hence, it is a
useful prognostic biomarker for community acquired
pneumonia in resource limited settings.

REFERENCES

1. Fine MJ, Hough LJ, Medsger AR,Li YH, Ricci EM, Singer
DE, et al. The hospital admission decision for patients with
community-acquired pneumonia. Results from the Pneumonia
PatientOutcomesResearchTeamcohortstudy.ArchinternMed.
1997Jan;157(1):36-44.

2. Fang GD, Fine M, Orloff J,Arisumi D, Yu VL, Kapoor W, et
al. New and emerging etiologies for community-acquired
pneumonia with implications for therapy: a prospective
multicenter study of 359 cases. Medicine. 1990
Sep;69(5):307-16.

662

International Journal of Medicine and Public Health, Vol 14, Issue 3, July- September, 2024 (www.ijmedph.org)



10.

11.

12.

Fine MJ,Auble TE, Yealy DM, Hanusa BH, Weissfeld LA,
Singer DE, et al.A prediction rule toidentifylow-
riskpatientswithcommunity-
acquiredpneumonia.NEngliMed.1997Jan 23;336(4):243-50.
Lim WS, van der Eerden MM, Laing R, Boersma WG,
Karalus N, Town Gl, et al. Defining community acquired
pneumonia severity on presentation to hospital: an
international
derivationandvalidationstudy.Thorax.2003May;58(5):377-
82.

RamirezP,FerrerM,MartiV, ReyessS, Martinez
R.Inflammatorybiomarkers and prediction of ICU admission
in severe community acquiredpneumonia.RespirMed.2011
May;105(5):762-7.

ViasusD,Garcia-
VidalC,AntonellaF,SimonettiAF,CalatayudL,CastelloteJ etal.
Prognosticvalueofserum albuminlevels inhospitalized
adultswith community-acquired pneumonia. J Infect. 2013
Nov;66(5):415-23.

Jain S, Self WH, Wunderink RG, Fakhran S, Balk R, Bramley
AM, Reed C, Grijalva CG, Anderson EJ, Courtney DM,
Chappell JD, Qi C, Hart EM, Carroll F, Trabue C, Donnelly
HK, Williams DJ, Zhu Y, Arnold SR, Ampofo K, Waterer
GW, Levine M, Lindstrom S, Winchell JM, Katz JM, Erdman
D, Schneider E, Hicks LA, McCullers JA, Pavia AT, Edwards
KM, Finelli L; CDC EPIC Study Team. Community-Acquired
Pneumonia Requiring Hospitalization among U.S. Adults. N
Engl J Med. 2015 Jul 30;373(5):415-27. doi:
10.1056/NEJM0al500245. Epub 2015 Jul 14. PMID:
26172429; PMCID: PMC4728150.

Almirall J, Bolibar I, Balanzo X, Gonzalez CA. Risk factors
for community-acquired pneumoniain adults: a population-
based case-control study.EurRespir].1999 Feb;13(2):349-55.
Mandell LA, Wunderink RG, Anzueto A, et al. Infectious
Diseases Society of America/American Thoracic Society
consensus guidelines on the management of community-
acquired pneumonia in adults.ClinInfect
Dis.2007Mar1;44Suppl 2:527-72.doi: 10.1086/511159.
Waterer GW, Rello J, Wunderink RG. Management of
community-acquired

pneumoniainadults. AmJRespirCritCareMed.2017Aug15;196
(4):P7-8.doi: 10.1164/rccm.1964P7.
FileJrTM,MarrieTJ.Burdenofcommunity-
acquiredpneumoniainNorthAmerican adults. Postgrad Med.
2017Nov;129(8):860-872. doi:
10.1080/00325481.2017.1370590.
TorresA,CillonizC,Blasi F,Chalmers
ofpneumococcal

JD.Burden
community-

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

acquiredpneumoniainadults:asystematicreview.EurRespirJ.20
15 Jun;45(6):1598-1610. doi: 10.1183/09031936.00185114.
WelteT, TorresA, Nathwani D. Clinical and economic burden
of community- acquired pneumonia among adults in
Europe.Thorax. 2012 Jan;67(1):71-79. doi:
10.1136/thoraxjnl-2011-200630.

Chalmers JD, SinganayagamA, HillAT. Predicting the need
for mechanical ventilation and/orinotropic supportfor
youngadultsadmittedtothehospitalwith community-
acquiredpneumonia.ClinInfectDis.2014Mar1;58(5):663-
669.doi: 10.1093/cid/cit797.

Wang F, Paw, Pan S, et al. Predictive value of serum albumin
level for the prognosis of severe sepsis without exogenous
human albumin a dministration :a prospective cohort study. J
IntensiveCareMed.2016May;31(5):348-355.doi:
10.1177/0885066615587001.

O'Brien AJ, Fullerton JN, Massey KA, et al
Immunosuppression in acutely decompensated cirrhosis is
mediated by prostaglandin  E2. Nat Med. 2014
May;20(5):518-523. doi: 10.1038/nm.3516.

Zhang Z, Pereira SL, Luo M, Matheson EM. Evaluation of
blood biomarkers associated with risk of malnutrition in older
adults: a systematic Review and meta-
analysis.Nutrients.2019May21;11(5):1086.d0i:10.3390/nu11
051086.

Liu H, Liu X, Zhang C, et al. Prognostic significance of serum
albumin level changes in critically ill patients: a retrospective
cohort study. Ann IntensiveCare.2020Jan  6;10(1):1-
10.d0i:10.1186/513613-020-00706-y.

Jiang J, Liu B, Nasca TJ, et al. Albumin and mortality in
patients with sepsis and septic shock: A meta-analysis. Clin
Ther. 2017 Nov;39(11):2407-2424.e1. doi:
10.1016/j.clinthera.2017.10.001.

Lee EH, Kim WJ, Kim JY, et al. Admission hypoalbuminemia
is a predictor of mortality in patients with septic shock: A
cohort study. Sci Rep. 2019 Aug 28;9(1):12539. doi:
10.1038/541598-019-48920-z.

Renaud B, Santin A, Coma E, et al. Association between
timing of intensive care unit admission and outcomes for
emergency department patients with community- acquired
pneumonia. Crit Care. 2015 May 27;19:120. doi:
10.1186/513054-015- 0840-4.

Song JU, Suh GY, Park HY, et al. Early intervention on the
outcomes in critically ill cancer patients admitted to intensive
care units. Intensive Care Med. 2019 May;45(5):623-631. doi:
10.1007/s00134-019-05520-1.

663

International Journal of Medicine and Public Health, Vol 14, Issue 3, July- September, 2024 (www.ijmedph.org)



