
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: Haboush90@hotmail.com; 
 
 
 

Asian Journal of Research in Infectious Diseases 
 
7(2): 10-15, 2021; Article no.AJRID.69248 
ISSN: 2582-3221 

 
 
 

 

The Association between Nutritional Parameters and 
the Prognosis of Community Acquired Pneumonia 

 
Hiba Mayya1*, Malek Hejazie1, Youssef Zreik2 and Alkassem Alkhayer1 

 
1
Department of Pulmonology, Tishreen University, Faculty of Medicine, Lattakia, Syria.  

2Department of Clinical Biochemistry Medicine, Tishreen University, Faculty of Medicine, Lattakia, 
Syria. 

 
Authors’ contributions  

 
This work was carried out in collaboration among all authors. Author HM designed the study, 

performed the statistical analysis, wrote the protocol, and wrote the first draft of the manuscript. 
Authors MH and YZ managed the analyses of the study. Author AA managed the literature searches. 

All authors read and approved the final manuscript. 
 

Article Information 
 

DOI: 10.9734/AJRID/2021/v7i230211 
Editor(s): 

(1) Dr. Giuseppe Murdaca, University of Genoa, Italy. 
Reviewers: 

(1) Tariq Namad, University of Cincinnati, USA.  
(2) Enrique Wulff, ICMAN-CSIC, Spain. 

Complete Peer review History: http://www.sdiarticle4.com/review-history/69248 

 
 
 

Received 06 April 2021  
Accepted 12 June 2021 

Published 25 June 2021 

 
 
ABSTRACT 
 

Background: Community–acquired pneumonia (CAP) is the most common potentially fatal 
infectious disease in adults worldwide. Prognosis depends on many factors including nutritional 
status. (P.S this research began before COVID19 pandemic arrivals to our country).   
Objective: The present study aims to assess the association between markers of nutritional status 
and severity of CAP. 
Materials and Methods: This is observational descriptive study conducted in the Department of 
Pulmonology in Tishreen University Hospital –Lattakia- Syria from November 2019 to November 
2020. Adult patients with the diagnosis of CAP were enrolled in the study. 
Results: A total of 70 patients were included, Median age was 65 years, 40 (57.10%) were male. 
Serum albumin and cholesterol levels were lower in patients older than 65 years; (3.07±0.4 vs 
3.5±0.5, p:0.001) and (135.2±33.2 vs 154.8±31.7, p: 0.01), respectively. Levels of albumin and 
cholesterol were significantly higher in survivors group; (3.6±0.4 vs. 2.7±0.3, p:0.001) and 
(158.3±23.9 vs. 120.3±35.08, p: 0.0001). 
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Pearson's correlation analysis revealed negative correlation between pneumonia severity index 
(PSI) and: serum albumin (r = -0.61, p:0.0001), cholesterol(r = -0.45, p:0.0001) and BMI (r = -0.16, 
p: 0.1). The CRP showed negative correlation with serum albumin (r = -0.55, p:0.0001), cholesterol 
(r = -0.51 ,p:0.0001) and BMI (r = -0.09, p: 0.4). 
Conclusion: Serum albumin and cholesterol values were found to be related to the severity of 
CAP and initial levels may be a useful biomarkers to predict the outcome of patients. 
 

 
Keywords: Community –acquired pneumonia; prognosis; outcome; albumin. 
 
1. INTRODUCTION 
 
Community –acquired pneumonia (CAP) remains 
as serious illness with a significant impact not 
only at an individual level, but also on society as 
a whole [1,2]. It refers to an acute infection of the 
pulmonary parenchyma acquired outside of the 
hospital [3]. Streptococcus pneumonia 
(pneumococcus) is the most common cause of 
CAP, and the mortality rate of pneumococcal 
pneumonia is approximately 12% and has not 
dramatically changed in the past 50 years 
despite medical advances [4]. The clinical 
presentation of CAP varies, ranging from mild 
pneumonia characterized by fever and 
productive cough to severe pneumonia 
characterized by respiratory distress and sepsis 
[5]. The potential severity of pneumonia and its 
economic impact have led to the development of 
a number of predictive score systems designed 
to optimize the treatment of CAP. The most 
widely used predictive score system for CAP was 
pneumonia severity index (PSI) [6]. Given the 
limitations of existing CAP severity scores, there 
has been considerable interest in the 
development of rapidly available biomarkers that 
might confer additional and reliable prognostic 
information. 
 
Nutritional status has emerged as a prognostic 
factor in patients with various diseases [7]. 
However, only a few studies have evaluated the 
significance of malnutrition in patients with CAP. 
Hence we aimed to investigate the significance 
of admission nutritional status evaluated by Body 
Mass Index(BMI), albumin, and total cholesterol 
in patients with CAP and correlation with 
outcome. 
 
2. MATERIALS AND METHODS 
 
2.1 Study Design and Data Collection 
 
We studied adult patients admitted to the 
department of Pulmonology in Tishreen 
University Hospital –Lattakia- Syria( this hospital 

is related to medicine collage inpatients usually 
enroll in research which it does not happen in 
community hospitals) from November 2019 to 
November 2020 with a diagnosis of CAP. 
Demographic data including age, sex were 
recorded. Biochemical analyses including           
serum albumin and cholesterol levels were 
measured on admission. Severity of pneumonia 
was assessed by the PSI, and BMI was 
calculated. 
 
Exclusion criteria were patients with one of the 
following: pulmonary edema, severe pleural 
effusion, liver failure and lung cancer. 
 
2.2 Definitions 
 
Pneumonia severity index (PSI):  A validated 
risk stratification tool for patients with CAP. Risk 
classification is based on demographic factors, 
coexisting illnesses, physical examination 
findings, laboratory and radiographic findings. 
Risk class I has an PSI score <51, class II has a 
PSI score of 51 to 70. Both risk class I and II are 
classified as low risk pneumonia. Class III are 
those with a PSI score of 71 to 90 and the patient 
is classified as having intermediate risk 
pneumonia. Risk class IV are those patients with 
a PSI score of 91 to 130, and Risk class V are 
those whose PSI score are above 130. Both 
class IV and V are classified as having high risk 
pneumonia [8]. 
 
Body Mass Index (BMI): It used as an indicator 
for appropriateness of weight for height; 
calculated by dividing the weight in kg by the 
height in m2 (kg/ m2). It is classified as 
underweight for BMI<18.5, normal weight (18.5 
to 24.9), overweight (25-29.9), obesity (30-39.9) 
and extreme obesity (>40) [9]. 
 

Albumin: Albumin composes 50-60% of blood 
plasma proteins, and the normal range is 3.5 to 
5.5 g/dL [10]. 
 

Total cholesterol: The normal range is less than 
200 mg/dL[11].  
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2.3 Statistical Analysis 
 
Statistical analysis was performed by using IBM 
SPSS version 20. Basic Descriptive statistics 
included means, standard deviations(SD), 
Frequency and percentages. 
 

Comparisons of the admission data between two 
groups were performed using independent t test. 
Pearson's correlation coefficient is used to 
measure the association between quantitative 
variables.  Statistical significance was accepted 
at a P value of <0.05. 
 

3. RESULTS 
 
The baseline demographics of the 70 participants 
for this study is shown in Table 1. Patients 
included were of age 28 to 91 years, 57.10% 

were males, and the mean of BMI was 
24.86±4.08. 
 

The nutritional markers of the patients in the two 
age groups are shown in Table 2. The older 
group had significantly lower levels of albumin 
and cholesterol (p<0.05). There were no 
significant differences in BMI between two 
groups (p: 0.4). Levels of albumin and 
cholesterol were significantly lower in non-
survivors group (p:0.0001). 
 

The PSI showed negative correlation with serum 
albumin (r = -0.61, p:0.0001), cholesterol (r =-
0.45, p:0.0001) and BMI (r = -0.16 , p: 0.1),  
Table 3. 
 

The CRP showed negative correlation with 
serum albumin (r = -0.55, p:0.0001), cholesterol(r 
= -0.51, p:0.0001) and BMI (r = -0.09 , p: 0.4). 

 

Table 1. Demographic characteristics of the study population 
 

Variable Result 
Age( years) 65[28-91] 
age group(years) 
< 65 
>65 

 
32(45.7%) 
38(54.3%) 

Sex 
Male 
Female 

 
40(57.10%) 
30(42.90%) 

BMI 24.86±4.08[18-35] 
Laboratory findings 
Albumin 
Cholesterol(TC) 
C-reactive protein(CRP) 

 
3.28±0.5 [2.20-5.10] 
144.18±33.8 [78-260] 
83.7±36.6 [8-194] 

 

Table 2. Nutritional markers according to age groups and outcomes 
 

Variable Age group (years) p-value Outcome p-value 
< 65 ≥ 65 Recovery Mortality 

Serum albumin 3.5±0.5 3.07±0.4 0.001 3.6±0.4 2.7±0.3 0.0001 
Total cholesterol(TC) 154.8±31.7 135.2±33.2 0.01 158.3±23.9 120.3±35.08 0.0001 
BMI 25.2±4.01 24.5±4.1 0.4 25.7±3.3 23.3±4.8 0.4 
 

Table 3. Correlation between PSI and nutritional parameters 
 

Variable r p-value 
Albumin -0.61 0.0001 
Cholesterol(TC) -0.45 0.0001 
BMI -0.16 0.1 

 
Table 4. Correlation between CRP and nutritional parameters 

 
Variable r p-value 
Albumin -0.55 0.0001 
Cholesterol(TC) -0.51 0.0001 
BMI -0.09 0.4 
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Fig. 1. Correlation of PSI with Albumin (a) Cholesterol (b) and BMI (c) 

 
 

 
Fig. 2. Correlation of CRP with Cholesterol (a) Albumin (b) and BMI (c) 



 
 
 
 

Mayya et al.; AJRID, 7(2): 10-15, 2021; Article no.AJRID.69248 
 
 

 
14 

 

4. DISCUSSION 
 
In this study, by analysis of 70 CAP patients, we 
found that serum albumin and cholesterol levels 
were lower in older patients (> 65 years) and 
non- survivors. Increasing in PSI and CRP was 
correlated with significant reduction in serum 
albumin and cholesterol. The PSI and CRP 
showed negative correlation with BMI but without 
significant differences. 
 
Albumin is synthesized in the liver. It plays an 
important role in the inflammatory response and 
oxidative stress. However, the exact mechanism 
responsible for hypoalbuminemia in CAP, 
correlation with clinical outcome is not fully 
understood, and there are many supposed 
mechanisms [12]. The reason for decreasing 
cholesterol in CAP patients might be due to an 
acute phase response during the inflammatory 
process which could be induced by the mediators 
of inflammation [13]. 
 
The results of our study are consistent with the 
results of a previous studies. Lee et al. (2011) 
demonstrated that albumin was associated with 
28 day mortality in hospitalized patients with 
CAP, and these markers increased prognostic 
performance when combined with PSI scale [14]. 
 

Akuzawa et al. (2015) found that total cholesterol 
levels were associated with both the severity of 
pneumonia and length of stay in younger group 
(< 65 years) which may reflect a greater effects 
of cholesterol levels on immunity in younger 
patients [4]. 
 

Miyazaki et al. (2018) demonstrated that serum 
albumin is not less important than PSI score for 
predicting 30-day mortality in hospitalized 
patients with pneumonia occurring outside 
hospital [15]. 
 

Wang et al. (2019) found that there were no 
significant difference in mortality of obese 
patients with pneumonia compared to normal 
BMI patients with pneumonia [16]. 
 

Ko et al. (2020) showed that decreased level of 
total cholesterol was associated with increased 
short term mortality in elderly patients with CAP 
[17]. 
 

5. CONCLUSION 
 

Albumin and cholesterol measurements may 
provide important prognostic information for 
patients with CAP. 

CONSENT AND ETHICAL APPROVAL 
 
As per international standard or university 
standard guideline patients consent and ethical 
approval has been collected and preserved by 
the authors. 
 

ACKNOWLEDGEMENTS 
 
We would like to thank all doctors in the 
Department of Pulmonology. 
 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. File TM. Community –acquired pneumonia. 

Lancet. 2003;362:1991. 
2. Musher DM, Thorner AR. Community-

acquired pneumonia. N Engl J Med. 
2014;371:1619. 

3. Mandell LA, Wunderink RG, Anueto A. 
Infectious disease society of 
America/American thoracic society. 
Consensus guidelines on the management 
of community –acquired pneumonia in 
adults. Clin Infect Dis. 2007;44(Suppl 
2):S27. 

4. Nobuhiro Akuzawa, Hiroshi Naito. 
Nutritional parameters affecting severity of 
pneumonia and length of hospital stay in 
patients with pneumococcal pneumonia: A 
retrospective cross-sectional study. BMC 
Pulmonary Medicine. 2015;15:149. 

5. Mandell LA. Severe community –acquired 
pneumonia(CAP) and the infectious 
Diseases Society of America /American 
Thoracic Society CAP guidelines prediction 
rule: Validated or not. Clin Infect Dis. 
2009;48:386. 

6. Lim WS, Van der Eerden MM, Laing R. 
Defining community acquired pneumonia 
severity on presentation to hospital: an 
international derivation and validation 
study. Thorax. 2003;58:377-382. 

7. Sorensen J, Kondrup J, Prokopowicz W. 
Euro OOPS: An international, multicenter 
study to implement nutritional risk 
screening and evaluate clinical            
outcome, Clinical Nutrition. 2008;27(3): 
340-349. 

8. Niederman MS, Mandell LA, Anzueto A. 
Guidelines for the management of adults 
with community-acquired pneumonia. 



 
 
 
 

Mayya et al.; AJRID, 7(2): 10-15, 2021; Article no.AJRID.69248 
 
 

 
15 

 

Diagnosis, assessment of severity, 
antimicrobial therapy, and prevention. Am 
J Respir Crit Care Med. 2001;163:1730-
1754. 

9. P.S.C. Prospective studies Collaboration, 
Body mass index and cause-specific 
mortality in 900000 adults: collaborative 
analyses of 57 prospective studies. The 
Lancet. 2009;373(9669):1083-1096. 

10. Mc Pherson RA, Pincus MR. Henry's 
clinical diagnosis and management by 
laboratory methods: Expert consult-online 
and print. 22nd ed. Saunders; 2011. 

11. Pagana KD, Pagana TJ, Pagana TN. 
Mosby's diagnosis & laboratory test 
reference. 14

th
 ed. ST. Louis, Mo:Elsevier. 

12. Hedlund JU, Hansson LO, Ortqvist AB. 
Hypoalbuminemia in hospitalized             
patients with community acquired 
pneumonia. Arch Intern Med. 1995; 
155(13):1438-1442. 

13. Chien YF, Chen CY, Hsu CL. Decreased 
serum level of lipoprotein cholesterol is a 
poor prognostic factor for patients with 
severe community acquired pneumonia 

that required intensive care unit admission. 
J Crit Care. 2015;30:506-10. 

14. Jae Hyuk Lee, Jooyeong Kim, Kyuseok 
Kim. Albumin and C-reactive protein have 
prognostic significance in patients with 
community-acquired pneumonia. Journal 
of Critical Care. 2011;26:287–294. 

15. Hiroyuki Miyazaki, Nobuhiko Nagata, 
Takanori Akagi. Comprehensive analysis 
of prognostic factors in hospitalized 
patients with pneumonia occurring outside 
hospital: Serum albumin is not less 
important than pneumonia severity 
assessment scale. J Infect Chemother. 
2018;xxx:1-8. 

16. Hao Wanga, Chien-Chang Lee, Eric H. 
Choua. Mortality association between 
obesity and pneumonia using a dual 
restricted cohort model. Obesity Research 
& Clinical Practice. 2020;14:350–359. 

17. Seok Hoon Ko, Jong Seok Lee. Serum 
cholesterol as a predictor of mortality 
among the elderly patients with pneumonia 
in the emergency department. American 
Journal of Emergency Medicine; 2020. 

_________________________________________________________________________________ 
© 2021 Mayya et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/69248 


