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Introduction

Chronic obstructive pulmonary disease (COPD) is a worldwide public 

health challenge due to it affecting more than 5% of the population (1,2). 

Approximately 10% of people aged 40 years or older have COPD which is 

which is expected to become the third major cause of death worldwide 

by the year 2030 (3).

An exacerbation of COPD, defined as a worsening of the patient’s symptoms 

and the requirement of additional clinical treatment, is associated with 

accelerated lung function decline, quality of life impairment, and high 

hospital mortality (4-6). Early identification of the patients at risk of 

severe disease or death gives the clinician the chance to initiate rapid and 

aggressive treatment, and thereby save lives. Several identified factors, 

including congestive heart failure, older age, requirement of mechanical 

ventilation, nutritional status, and arterial oxygen and carbon dioxide 

partial pressure at entry have been independently associated with 

hospital mortality due to COPD exacerbations (7-10). 

The decision to admit acute exacerbation of COPD (AECOPD) patients 
for the respiratory intensive care unit (RICU) were included according to 
the following GOLD guidelines: Hemodynamic instability, derangements 
in mental status, severe dyspnea that responds inadequately to 
initial therapy, worsening or impending respiratory acidosis and/or 
hypoxemia, the need for invasive mechanical ventilation (IVM) (4). 
Although, independent prognostic factors differ between clinical trials. 
To our knowledge, few studies have been conducted specifically to target 
patients admitted to the RICU. Thus, this study determined intensive care 
unit (ICU) mortality rate and factors affecting the prognosis of patients 
with AECOPD requiring RICU admission.

Methods

Study Design and Setting

This is a single-center observational retrospective study in our 16-bed 
RICU, which receives about 600 to 650 inpatients/year. The study protocol 
was approved by University of Health Sciences Turkey, İstanbul Training 
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and Research Hospital Local Ethics Committee (approval number: 
1857, date: 14.06.2019) by the Declaration of Helsinki. Because of the 
retrospective nature of the study design, informed consent was not 
obtained from patients regarding the use of medical data for publication. 
The identity information of all patients was strictly protected. 

Study Population

We included all patients aged ≥40 years admitted to the RICU with a 
diagnosis of AECOPD from University of Health Sciences Turkey, Yedikule 
Chest Diseases and Thoracic Surgery Training and Research Hospital, 
Clinic of Anesthesiology, between January 2014 and December 2018. 
AECOPD is characterized by worsening the respiratory symptoms that 
is beyond normal variability, and changes therapy (4). COPD patients 
were excluded from the study if AECOPD was not the primary diagnosis, 
the patient had other acute events such as tuberculosis, lung cancer, 
interstitial pulmonary disease. Also, we excluded patients who needed 
early readmissions to the hospital occurring within ≤30 days of discharge.

Data Collection

All data from this study were obtained from retrospective querying 
of the institutional electronic system. The following variables were 
collected: 1) demographic characteristics including age, and gender; 2) 
characteristics of ICU stay, including the length of MV, length of ICU stay, 
28-day mortality 3) blood tests, including red cell count and white blood 
cell count, neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio, 
C-reactive protein (CRP), creatinine, uric acid. All blood samples were 
collected within 24 h of admission. 

Outcome Measures

The criteria for admission of AECOPD to the RICU did not change during the 
study period. The most common indications of AECOPD patients for RICU 
admission are worsening or impending respiratory failure and haemodynamic 
instability. The endpoint of this research was all-cause RICU mortality.

Statistical Analysis

All data were analyzed using SPSS 15.0 for the Windows program. 
Descriptive statistics; numbers and percentages for categorical variables, 
mean, standard deviation, median, and interquartile range for numeric 
variables. Since the numerical variables met the normal distribution 
condition, the comparisons of the two independent groups were made 
with the Mann-Whitney U test. Rates in the independent groups were 
compared with chi-square analysis. Relationships between numerical 
variables were made using Spearman correlation analysis since the 
parametric test condition was not met. The statistical alpha significance 
level was set as p<0.05.

Results
A total of 1,454 patients were assessed, 315 (21.6%) patients died during 
a hospital stay, and 1,139 (78.3%) patients were discharged.

The patients were divided into two groups based on in-hospital 
mortality: Survivors and non-survivors. Table 1 shows the demographics 
and comorbidities data of patients in the survival and non-survival 
groups. The majority were male in both groups, and survivors were 

younger than non-survivors [66 (58-75.2), vs. 69 (61-78), p<0.001]. The 

non-survivor group had significantly higher IVM requirements (51.1% vs 

15.4%, p<0.001). The length of stay in the ICU was significantly longer 

in the non-survivor group. It was 7 (2-17) days in the non-survivor 

group and 4 (2-8) days in the survivor group (p<0.001). Comorbidities 

were similar in both groups and the most prevalent comorbidity was 

hypertension (<0.001).

Table 2. Laboratory results of patients within 24 h after admission

Variables Survivors 
(n=1,139)

Non-survivors 
(n=315) p-value

Hemogram values

WBC x109/L 11.8 (8.5-16.1) 14.1 (9.7-20.3) <0.001

Neutrophil, (%) 83.7 (68.3-89.6) 85.1 (70.2-90.7) 0.125

Monocyte, (%) 4.7 (2.5-7.6) 4.3 (2.5-6.5) 0.059

Lymphocyte, (%) 6.9 (3.9-11.7) 5.2 (2.8-10.6) 0.001

Eosinophil, (%) 0.20 (0.00-0.90) 0.10 (0.00-0.60) 0.001

Basophil, (%) 0.20 (0.10-0.30) 0.10 (0.10-0.30) 0.078

Hemoglobin g/dL 12.3 (10.6-14) 11.5 (9.8-13.2) <0.001

Hematocrit, (%) 38.9 (33.45-44.6) 35.9 (30.1-40.5) <0.001

Mean platelet volume fL 87.9 (83-92.6) 88 (83-92.5) 0.712

Platelet count 109 L 235 (174-317) 228 (160-304) 0.062

Mean platelet volume fL 9.4 (8.4-10.3) 9.5 (8.3-10.4) 0.504

Biochemistry

Blood glucose mg/dL 150 (119-203) 159.5 (127-195.75) 0.575

BUN mg/dL 41 (21.7-62) 55 (25.5-90.2) <0.001

Serum creatinine mg/dL 0.71 (0.45-1.08) 0.88 (0.5-1.32) <0.001

AST U/L 27 (19-43) 38.5 (24-74.75) <0.001

ALT U/L 21 (14-37.25) 29 (16-55) <0.001

Inflammatory markers

CRP mg/dL 41.5 (9.2-121.7) 90.3 (16.5-195.1) <0.001

NLR 11.7 (6.3-19.5) 15 (7.5-27.5) 0.002

PLT/MPV 26.5 (19.1-37.9) 25.9 (17.5-35.8) 0.079

Data presented as the median and interquartile range (25th-75th percentile) unless 
otherwise indicated. ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, 
BUN: Blood urea nitrogen, CRP: C-reactive protein, NLR: Neutrophil to lymphocyte ratio, 
PLR: Platelet to lymphocyte ratio, PLT/MPV: Platelet to mean platelet volume, WBC: 
White blood cell count

Table 1. Clinical features and comorbidities

Variables Survivors 
(n=1,139)

Non-survivors 
(n=315) p-value

Male, n (%) 788 (69.2) 203 (64,4) 0.110

Age, years 66 (58-752) 69 (61-78) <0.001

Requirement for IMV, n (%) 175 (15.4%) 161 (51.1%) <0.001

Comorbidities, n (%)

Hypertension 391 (34.3) 116 (36.8) 0.410

Diabetes 152 (13.3) 43 (13.7) 0.888

CHF 148 (13.0) 51 (16.2) 0.144

CKD 18 (1.6) 6 (1.9) 0.689

ICU length of stay 4 (2-8) 7 (2-17) <0.001

Data presented as the median and interquartile range (25th-75th percentile) unless 
otherwise indicated. ICU: Intensive care unit, CHF: Chronic heart failure, CKD: Chronic 
kidney disease, IMV: Invasive mechanical ventilation
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The hemogram, biochemistry values, and inflammatory markers on 

admission are shown in Table 2. It was discovered in our study that white 

blood cell count, hemoglobin count, lymphocyte %, eosinophil %, was 

significantly different in both groups. In the non-survivor group, mean 

white blood cell counts were higher than in survivors [14.1 (9.7-20.3), vs 

11.8 (8.5-16.1), p<0.001]. However, the survivor group had significantly 

higher hemoglobin count [12.3 (10.6-14) vs 11.5 (9.8-13.2), p<0.001], 

lymphocyte % [6.9 (3.9-11.7) vs 5.2 (2.8-10.6), p=0.001], and eosinophil 

% [0.20 (0.00-0.90), vs 0.10 (0.00-0.60), p=0.001]. Additionally, CRP, and 

neutrophil to lymphocyte ratio (NLR) were significantly lower in the 

survivor group on admission. No significant differences were in platelet-

to-mean platelet volume ratio values were noted.

Discussion

Our study identified several risk factors for death in adult patients 

treated in the RICU for AECOPD. In particular, age, requirement of IMV, 

white blood cell count, lymphocyte %, eosinophil %, CRP, NLR, aspartate 

aminotransferase, alanine aminotransferase, serum creatinine (SCr), 

blood urea nitrogen was associated with mortality in the ICU.

Knowledge about the prognosis of the disease and factors that will 

cause poor outcome helps physicians plan treatment and advise 

patients about the expected natural course. Different risk factors 

predicting death from AECOPD have been identified in previous studies. 

For example, the relationship between CRP, NLR, PLR, D-dimers value, 

N-terminal proBrain natriuretic peptide, and in-hospital mortality in 

AECOPD patients has been reported (11-14).

Similar to the study by Ai-Ping et al. (15), gender was not related to 

mortality in our study. We noted that increasing age associated with 

in-hospital mortality, as a reason given for that is the patients’ forced 

expiratory volume in the first second (FEV1) decreases at a more 

accelerated rate in elderly patients with COPD than in younger ones (16). 

In our study, the age was 69 (61-78) years among the nonsurvivors and 

66 (58-75.2) years among the survivors (p<0.001).

Comorbidities were not correlated with mortality in our study, this 

finding is consistent with Connors et al. (17). In this study, several 

laboratory parameters were investigated for their potential prognostic 

properties, some of our observations were supported by past studies 

rising of SCr (18), eosinopenia (19), and anemia (20). 

As far as we know, few studies based on lymphocytopenia to predict 

mortality have been conducted in AECOPD patients. In elderly patients 

with moderate-to-severe COPD, a relative lymphocyte count ≤20% was 

related to a higher risk of mortality (21). In another study, the lymphocyte 

counts of patients who died from AECOPD were lower than those who 

survived, but the lymphocyte count was not an independent risk factor 

for death (22). In this study, lymphocyte percentage was found to be a 

factor affecting in-hospital mortality in patients with AECOPD. Several 

factors should be considered for the mechanisms of lymphocytopenia 

predicting mortality in patients with AECOPD. In the elderly, lymphocyte 

count may be decreased (23), and the elderly are also a risk factor for 

death in hospitalized COPD patients (9). 

This study suggests that CRP and NRL are useful laboratory biomarkers 
for prognosis in patients with AECOPD. Xiong et al. (22) and Sørensen 
et al. (24). Noted that elevated NLR may be related to death in patients 
with AECOPD. To the fact that CRP’s relevance to mortality is inferior to 
that of NLR, it is still correlated with mortality (22). 

When the need for respiratory support is established, candidates for 
noninvasive respitarory ventilation should be screened for possible 
contraindications. Generally, gastrointestinal hemorrhage, recurrent 
vomiting, and impairment swallowing are risk factors for vomiting, they 
are probably unsuitable (25). Also, patients, who are unable to protect 
their airway due to derangements in mental status, are poor canditates 
(25). Additionally, patients in AECOPD with cardiovascular instability are 
probably poor canditates (26). In spite of that, carbon dioxide narcosis in 
AECOPD should not be considered contraindication (27). We shown that 
the requirement for IMV was associated with in-hospital mortality. This 
finding is consistent with that of Brown et al. (9), and Ongel et al. (28); 
however, five other studies failed to find any association between IMV 
and in-hospital mortality (29-33). Several factors should be considered 
in this association; it is probably related to disease severity, and patients 
who require IMV rather than non-invasive ventilation are in a severe 
disease stage. Seneff et al. (32) demonstrated that IMV does not affect 
short- or long-term mortality when controlling for the severity of ilness.

We noted that the length of stay (LOS) in the ICU was related to in-hospital 
mortality. To our knowledge, predicting mortality based on ICU LOS 
in adult patients treated for AECOPD has been reported in only a few 
studies. Ai-Ping et al. (15) shown that LOS in the hospital was associated 
with mortality, while Hill et al. (34) reported that patients with COPD who 
died had significantly shorter LOS than those who survive. This is probably 
related to end-of-life practices, which differ significantly between ICUs.

Study Limitations 
Our study also has some limitations. Due to retrospective design at a 
single center, our results may not be generalized. Additionally, data 
collection was limited to existing medical records, and not all study 
variables could be collected. However, the results of this study include 
many patients with COPD, who are valuable for this specific disease and 
deserve consideration.

Conclusion
The current study findings may provide crucial information on several 
variables associated with in-hospital mortality of AECOPD patients. 
The results may become important for medical decisions to decrease 
mortality and the LOS in patients with AECOPD requiring RICU admission. 

Ethics Committee Approval: The study protocol was approved by 
University of Health Sciences Turkey, İstanbul Training and Research 
Hospital Local Ethics Committee (approval number: 1857, date: 
14.06.2019) by the Declaration of Helsinki.

Informed Consent: Retrospective study.

Peer-review: Internally peer-reviewed.

Authorship Contributions: Concept - A.K., S.T.O., M.H.; Design - İ.A., 
M.H.; Data Collection or Processing - A.K., S.Y.; Analysis or Interpretation 
- M.T., M.H., K.K.; Literature Search - A.K., S.T.O.; Writing - M.T., M.H.



İstanbul Med J 2022; 23(3): 205-9

208

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study received no 
financial support.

References
1. Gershon AS, Warner L, Cascagnette P, Victor JC, To T. Lifetime risk of developing 

chronic obstructive pulmonary disease: a longitudinal population study. 
Lancet 2011; 378: 991-6.

2. Centers for Disease Control and Prevention (CDC). Chronic obstructive 
pulmonary disease among adults--United States, 2011. MMWR Morb Mortal 
Wkly Rep 2012; 61: 938-43.

3. GBD 2015 Chronic Respiratory Disease Collaborators. Global, regional, and 
national deaths, prevalence, disability-adjusted life years, and years lived 
with disability for chronic obstructive pulmonary disease and asthma, 1990-
2015: a systematic analysis for the Global Burden of Disease Study 2015. 
Lancet Respir Med 2017; 5: 691-706. Erratum in: Lancet Respir Med 2017; 5: 
e30.

4. Singh D, Agusti A, Anzueto A, Barnes PJ, Bourbeau J, Celli BR, et al. Global 
strategy for the diagnosis, management, and prevention of chronic obstructive 
lung disease: the GOLD science committee report 2019. Eur Respir J 2019; 53: 
1900164.

5. Vogelmeier CF, Criner GJ, Martinez FJ, Anzueto A, Barnes PJ, Bourbeau J, et al. 
Global strategy for the diagnosis, management, and prevention of chronic 
obstructive lung disease 2017 report. GOLD executive summary. Am J Respir 
Crit Care Med 2017; 195: 557-82.

6. Kim V, Aaron SD. What is a COPD exacerbation? Current definitions, pitfalls, 
challenges and opportunities for improvement. Eur Respir J 2018; 52: 
1801261.

7. Griffo R, Spanevello A, Temporelli PL, Faggiano P, Carone M, Magni G, et 
al. Frequent coexistence of chronic heart failure and chronic obstructive 
pulmonary disease in respiratory and cardiac outpatients: Evidence from 
SUSPIRIUM, a multicentre Italian survey. Eur J Prev Cardiol 2017; 24: 567-76.

8. Hartl S, Lopez-Campos JL, Pozo-Rodriguez F, Castro-Acosta A, Studnicka M, 
Kaiser B, et al. Risk of death and readmission of hospital-admitted COPD 
exacerbations: European COPD Audit. Eur Respir J 2016; 47: 113-21.

9. Brown H, Dodic S, Goh SS, Green C, Wang WC, Kaul S, et al. Factors associated 
with hospital mortality in critically ill patients with exacerbation of COPD. Int 
J Chron Obstruct Pulmon Dis 2018; 13: 2361-6.

10. Chu H, Zhou J, Wong BH, Li C, Chan JF, Cheng ZS, et al. Middle East respiratory 
syndrome coronavirus efficiently infects human primary T lymphocytes and 
activates the extrinsic and intrinsic apoptosis pathways. J Infect Dis 2016; 213: 
904-14.

11. Miniati M, Monti S, Bottai M, Cocci F, Fornai E, Lubrano V. Prognostic value 
of C-reactive protein in chronic obstructive pulmonary disease. Intern Emerg 
Med 2011; 6: 423-30.

12. Yao C, Liu X, Tang Z. Prognostic role of neutrophil–lymphocyte ratio and 
platelet–lymphocyte ratio for hospital mortality in patients with AECOPD. Int 
J Chron Obstruct Pulmon Dis 2017; 12: 2285-90.

13. Paliogiannis P, Fois AG, Sotgia S, Mangoni AA, Zinellu E, Pirina P, et al. 
Neutrophil to lymphocyte ratio and clinical outcomes in COPD: recent 
evidence and future perspectives. Eur Respir Rev 2018; 27: 170113.

14. Hu G, Wu Y, Zhou Y, Wu Z, Wei L, Li Y, et al. Prognostic role of D-dimer for in-
hospital and 1-year mortality in exacerbations of COPD. Int J Chron Obstruct 
Pulmon Dis 2016; 11: 2729-36.

15. Ai-Ping C, Lee KH, Lim TK. In-hospital and 5-year mortality of patients treated 
in the ICU for acute exacerbation of COPD: a retrospective study. Chest 2005; 
128: 518-24.

16. Kim SJ, Lee J, Park YS, Lee CH, Yoon HI, Lee SM, et al. Age-related annual 
decline of lung functi”on in patients with COPD. Int J Chron Obstruct Pulmon 
Dis 2015; 11: 51-60.

17. Connors AF Jr, Dawson NV, Thomas C, Harrell FE Jr, Desbiens N, Fulkerson WJ, 
et al. Outcomes following acute exacerbation of severe chronic obstructive 
lung disease. The SUPPORT investigators (Study to Understand Prognoses and 
Preferences for Outcomes and Risks of Treatments). Am J Respir Crit Care Med 
1996; 154: 959-67.

18. Fabbian F, De Giorgi A, Manfredini F, Lamberti N, Forcellini S, Storari A, et al. 
Impact of renal dysfunction on in-hospital mortality of patients with severe 
chronic obstructive pulmonary disease: a single-center Italian study. Int Urol 
Nephrol 2016; 48: 1121-7.

19. Steer J, Gibson J, Bourke SC. The DECAF Score: predicting hospital mortality 
in exacerbations of chronic obstructive pulmonary disease. Thorax 2012; 67: 
970-6.

20. Morasert T, Jantarapootirat M, Phinyo P, Patumanond J. Prognostic indicators 
for in-hospital mortality in COPD with acute exacerbation in Thailand: a 
retrospective cohort study. BMJ Open Respir Res 2020; 7: e000488.

21. Acanfora D, Scicchitano P, Carone M, Acanfora C, Piscosquito G, Maestri R, et 
al. Relative lymphocyte count as an indicator of 3-year mortality in elderly 
people with severe COPD. BMC Pulm Med 2018; 18: 116.

22. Xiong W, Xu M, Zhao Y, Wu X, Pudasaini B, Liu JM. Can we predict the prognosis 
of COPD with a routine blood test? Int J Chron Obstruct Pulmon Dis 2017; 12: 
615-25.

23. Lehtonen L, Eskola J, Vainio O, Lehtonen A. Changes in lymphocyte subsets 
and immune competence in very advanced age. J Gerontol 1990; 45: M108-
12.

24. Sørensen AK, Holmgaard DB, Mygind LH, Johansen J, Pedersen C. Neutrophil-
to-lymphocyte ratio, calprotectin and YKL-40 in patients with chronic 
obstructive pulmonary disease: correlations and 5-year mortality - a cohort 
study. J Inflamm (Lond) 2015; 12: 20.

25. Chawla R, Chaudhry D, Kansal S, Khilnani GC, Mani RK, Nasa P, et al. Guidelines 
for noninvasive ventilation in acute respiratory failure. Indian J Crit Care Med 
2013; 17: 42.

26. Gray AJ, Goodacre S, Newby DE, Masson MA, Sampson F, Dixon S, et al. A 
multicentre randomised controlled trial of the use of continuous positive 
airway pressure and non-invasive positive pressure ventilation in the early 
treatment of patients presenting to the emergency department with severe 
acute cardiogenic pulmonary oedema: the 3CPO trial. Health Technol Assess 
2009; 13:1-106.

27. Carrillo A, Ferrer M, Gonzalez-Diaz G, Lopez-Martinez A, Llamas N, Alcazar M, 
et al. Noninvasive ventilation in acute hypercapnic respiratory failure caused 
by obesity hypoventilation syndrome and chronic obstructive pulmonary 
disease. Am J Respir Crit Care Med 2012; 186: 1279-85.

28. Ongel EA, Karakurt Z, Salturk C, Takir HB, Burunsuzoglu B, Kargin F, et al. How 
do COPD comorbidities affect ICU outcomes? Int J Chron Obstruct Pulmon Dis 
2014; 9: 1187-96.

29. Afessa B, Morales IJ, Scanlon PD, Peters SG. Prognostic factors, clinical course, 
and hospital outcome of patients with chronic obstructive pulmonary disease 
admitted to an intensive care unit for acute respiratory failure. Crit Care Med 
2002; 30: 1610-5.

30. Alaithan AM, Memon JI, Rehmani RS, Qureshi AA, Salam A. Chronic obstructive 
pulmonary disease: hospital and intensive care unit outcomes in the Kingdom 
of Saudi Arabia. Int J Chron Obstruct Pulmon Dis 2012; 7: 819-23.

31. Conti G, Antonelli M, Navalesi P, Rocco M, Bufi M, Spadetta G, et al. 
Noninvasive vs. conventional mechanical ventilation in patients with chronic 
obstructive pulmonary disease after failure of medical treatment in the ward: 
a randomized trial. Intensive Care Med 2002; 28: 1701-7.



Toptaş et al. Predicting Prognosis in AECOPD

209

32. Seneff MG, Wagner DP, Wagner RP, Zimmerman JE, Knaus WA. Hospital 
and 1-year survival of patients admitted to intensive care units with acute 
exacerbation of chronic obstructive pulmonary disease. JAMA 1995; 274: 
1852-7.

33. Raurich JM, Pérez J, Ibáñez J, Roig S, Batle S. In-hospital and 2-year survival of 
patients treated with mechanical ventilation for acute exacerbation of COPD. 
Arch Bronconeumol 2004; 40: 295-300.

34. Hill AT, Hopkinson RB, Stableforth DE. Ventilation in a Birmingham intensive 
care unit 1993–1995: outcome for patients with chronic obstructive 
pulmonary disease. Respir Med 1998; 92: 156-61.




