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Purpose: Anemia is a risk factor for mortality within the general population and is notably prevalent among individuals with chronic
obstructive pulmonary disease (COPD). Our objective was to investigate the impact of anemia on the long-term mortality risk of
hospitalized COPD patients. Additionally, we aimed to identify the cause of mortality to assess whether it was different in relation to
the presence of anemia.

Patients and Methods: This was an observational retrospective analysis of prospectively collected data of consecutive patients
admitted because of COPD exacerbation. Clinical characteristics, the presence of anemia, months of survival and cause of death if
occurred, were recorded. Patients were categorized into two groups: anemic (for women hemoglobin level < 12 g/dL and for men
hemoglobin level < 13 g/dL) and non-anemic. Survival analysis was conducted using Kaplan-Meier curves and Cox proportional
hazard regression analysis.

Results: A total of 125 patients (20% women) were included in the study. Among them, 31 (25%) were identified as anemic, By the
conclusion of the study, 59 patients (47%) had died: 27 out of 31 anemic patients (87%) and 32 out of 94 non-anemic patients (34%)
(p<0.001). Anemia was a robust predictor of mortality one year after admission (adjusted hazard ratio HR; 5.20 [1.86-14.55]); three
years after admission (HR 4.30 [2.03-9.10]), and at the study’s termination (with a follow-up period ranging from a minimum of 38
months to a maximum of 56 months) (HR; 3.80 [1.96-7.38]). Mortality in the group of patients with anemia was of 27 individuals
(87%) and 32 (34%) in patients without anemia (p<0.001). The causes of mortality in patients with or without anemia were similar.
Conclusion: The detection of anemia upon admission for COPD exacerbation serves as a robust predictor of mortality in the
subsequent years.
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Introduction

It is well-established that patients with Chronic Obstructive Pulmonary Disease (COPD) have a elevated risk of mortality
compared to the general population, with severity of the disease at diagnosis correlating with this risk." Exacerbations of
COPD, in terms of both frequency and severity, have also been linked to heightened mortality rates in these patients."
A recent meta-analysis concluded that significant predictors of mortality in COPD include prior hospitalization, early
readmissions, cardiovascular comorbidity, age, male sex, and the use of home oxygen therapy.? Various multifunctional
indices have been developed to predict mortality in COPD patients;> however, the mortality prediction models developed
thus far have only demonstrated moderate discriminative capability.”

It is recognized that anemia represents a risk factor for mortality across the general population, irrespective of age,
gender, or cardiovascular disease history,' and anemia is notably prevalent among individuals with COPD, with
prevalence rates ranging from 5% to 38%.° However, despite its significance, this characteristic has not been
incorporated into mortality prediction models for COPD.
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There is compelling evidence linking the presence of anemia to an elevated risk of mortality in patients with COPD.
As early as 1973, Kilburn and Asmundsson’ reported that anemia was associated with increased mortality in this disease.
Low hemoglobin levels in stable-phase COPD patients are associated with increased healthcare resource utilization,
worse quality of life, older age, male gender, and serves as a prognostic predictor for the risk of hospitalization, as well as
early and long-term mortality.>*? Additionally, in patients hospitalized for COPD, the presence of anemia has been
associated with adverse outcomes and an increased healthcare burden.'® However, the mortality risk associated with
anemia in patients hospitalized for COPD exacerbation has received scant attention. Existing studies have typically
focused on specific time periods or patient characteristics.'''? Given that patients with COPD requiring hospital
admission represent those with the highest mortality risk, exploring predictive variables in these patients holds particular
significance.

We aimed to analyze the impact of anemia on the mortality risk of consecutive COPD patients who required
hospitalization due to exacerbation of their disease. Additionally, we aimed to identify the cause of mortality in these
patients to assess whether it differs between COPD patients with and without anemia.

Materials and Methods
Study Design and Population

This was an observational retrospective analysis of prospectively collected data from patients consecutively admitted to
the Pulmonology ward between July 2019 and December 2020 for acute exacerbation of COPD. The follow-up deadline
was February 29, 2024, ensuring a minimum follow-up of 3 years at the time of data analysis.

The diagnosis of COPD was based on age >40 years, current or past smoking history (>10 pack-years), and post-
bronchodilator FEV1/FVC <70%. When patients required more than one admission during the inclusion period, only the
data from the first admission were recorded.

Patients with concurrent cancer or interstitial lung disease were not included. Those patients who could not be
followed up during the established period were excluded.

Data Collection and Measurements
Upon admission, the following variables were recorded: age, gender, body mass index (weight [kg]/height® [m]) (BMI),
smoking history, spirometric values, number of hospitalizations and emergency department visits in the previous year,
and duration of hospital stay. Baseline dyspnea (in stable condition) was assessed using the modified Medical Research
Council scale (mMRC)'* and comorbidity was evaluated using the modified Charlson comorbidity index.'®
Hematological parameters were measured using the first blood sample obtained for routine clinical testing. Patients
were categorized into two groups based on hemoglobin (Hb) levels, classified as anemic and non-anemic. Anemia was
defined according to World Health Organization (WHO) criteria: Hb < 12 g/dL for women and Hb < 13 g/dL for men.'®
Anemia was further classified as macrocytic (mean corpuscular volume [MCV] >97 fL), microcytic (MCV<82 fL) and
normocytic (intermediate values).
Date and cause of death were determined using data from the electronic medical records. Survival time was calculated
in months.

Statistical Analysis

Due to the non-Gaussian distribution of the variables, nonparametric statistical methods were employed. For categorical
variables comparisons between independent groups were performed using Pearson’s chi-square test or Fisher’s exact test. For
quantitative variables, we reported medians and interquartile ranges (IQR), and compared groups using the Mann—Whitney
U-test. Correlations were assessed using Spearman’s correlation coefficient (rho). We utilized Kaplan-Meier analysis to
generate mortality probability curves for both anemic and non-anemic groups, with group comparisons conducted using the
Log rank test. The association between anemia and all-cause mortality was evaluated through Cox proportional hazard
regression analysis. Statistical analysis was performed using the “R” software (https://www.r-project.org/).

2230 e International Journal of Chronic Obstructive Pulmonary Disease 2024:19
Dove


https://www.r-project.org/
https://www.dovepress.com
https://www.dovepress.com

Dove Garcia-Pachon and Padilla-Navas

Results

Patient Characteristics and Mortality

A total of 127 patients were initially included in the study. Two patients were excluded due to lack of follow-up. Finally,
data from 125 patients who had been admitted for COPD exacerbation during the study period were analyzed. There
were 25 women (20%) and 100 men (80%) with an age (median and IQR) of 73 (67-79) years.

Thirty-one patients (25%) were identified as anemic. Patients with anemia were older, experienced more exacerba-
tions in the previous year, had a lower body mass index, higher comorbidity, and shorter survival. The characteristics of
patients based on to the presence or absence of anemia are detailed in Table 1.

By the end of the study, 59 patients (47%) had died, with a median survival of 24 months (IQR: 11-38 months).
Among these, 27 out of 31 patients with anemia (87%) and 32 out of 94 patients without anemia (34%) had died. The 66
patients who survived had a minimum follow-up of 38 months and a maximum of 56 months. Hemoglobin levels showed

a weak positive correlation with survival in months (r=0.29; p<0.001), as illustrated in Figure 1.

Anemia and Risk of Mortality
Figure 2 displays the mortality probability curves based on the presence of anemia (Kaplan-Meier curves, log-rank
analysis of difference with p<0.0001).

Mortality was found to be independent of the type of anemia: macrocytic anemia (MCV >97 fL) was observed in 4
patients, 4 died; microcytic anemia (MCV<82 fL.) was observed in 5 patients, of whom 4 died, and normocytic anemia
was observed in 22 patients, of whom 19 died.

Factors influencing survival time were analyzed using both univariate and multivariate Cox regression analysis.
Mortality rates were notably higher in the group of patients with anemia, both in the short term (one year) and the long
term (three years and the end of the study). One year after admission, 10 patients (32%) in the anemia group and 9 (10%)
in the group of patients without anemia had died (p=0.002). At this time point, the presence of anemia was associated
with a significantly higher mortality rate with a hazard ratio of 4.17 (95%CI: 1.64-10.57, p=0.003) in the univariate
analysis, and 5.20 (1.86-14.55, p=0.002) in the multivariate analysis. Notably, in the multivariate analysis, only anemia

Table | Characteristics of COPD Patients Based on Anemia

Patients with Anemia, n=31 | Patients Without Anemia, n=94 | P value

Age (years) 78 (73-86) 71 (65-78) <0.001
Gender (F/M), number 3/28 22/72 0.10
Current smokers, n (%) Il (35%) 34 (36%) 0.70
Pack-year 60 (43-80) 50 (40-64) 0.23
FEVI (% of predicted) 47 (30-54) 44 (33-51) 0.86
Number of exacerbations 2 (0.5-3) 0 (0-2) 0.0l
Dyspnea (mMRC) 3 (2-3) 2 (2-3) 0.09
Body mass index 24 (22-26) 27 (24-30) <0.01
Charlson (modified) 2 (2-3) 2 (1-3) <0.01
Length of admission 6 (4-7) 5.5 (4-7) 0.72
Hemoglobin (g/dL) 10.7 (11.8-12.4) 14.6 (13.8-15.6) <0.001
Survival (months) 26 (11-37) 45 (38—49) <0.001
Mortality n, (%) 27 (87%) 32 (34%) <0.001

Note: Values are median (IQR) unless otherwise specified.
Abbreviations: F, Female; M, Male; mMRC, Modified Medical Research Council dyspnea scale.
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Figure | Correlation between hemoglobin level and survival in months.
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Figure 2 Survival curves for non-anemic (solid blue line) and anemic (dashed red line).

and dyspnea emerged as independent predictors of mortality at one year. Patient characteristics at one-year categorized
by mortality and statistical analysis, are provided in the supplementary material (Table S1 and Table S2).

Three years after admission, 22 patients (71%) in the anemia group and 20 (21%) in the non-anemia group had died
(p<0.001). At this time, the hazard ratio for anemia was 4.80 (2.52-9.12, p<0.001) (univariate analysis) and 4.30
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(2.03-9.10, p<0.001) (multivariate analysis). Other independent predictors of mortality at 3-year were dyspnea (HR: 2.52
[1.40-4.53, p=0.002]) and the length of hospital admission during exacerbation (HR:1.13 [1.04—1.21, p=0.002]). Patient
characteristics at 3-years, categorized by mortality and statistical analysis are detailed in the supplementary material

(Table S3 and Table S4).

At the end of the study period, with follow-up until death or a minimum of 38 months and a maximum of 56 months in

survivors, mortality in the group of patients with anemia totaled 27 individuals (87%) compared to 32 (34%) in patients without

anemia (p<0.001). The characteristics of the deceased patients and survivors are detailed in Table 2. For the multivariate

analysis, we included the variables that in the univariate analysis had a p-value of less than 0.05 from the univariate analysis.
Anemia emerged as the major independent variable for mortality (HR; 3.80 [1.96-7.38, p<0.001]) (Table 3).

Table 2 Characteristics of COPD Patients Based on Mortality

Deceased Patients, n=59 | Surviving Patients, n=66 | P value

Age (years) 77 (72-84) 69 (64-77) <0.001
Gender (F/M), number 5/54 20/46 0.002
Current smokers, n (%) 19 (32%) 29 (44%) 0.178
Pack-years 60 (50-80) 50 (40-60) <0.001
FEVI (% of predicted) 40 (30-51) 46 (36-54) 0.145
Number of exacerbations 2 (0-3) 0 (0-1) <0.001
Dyspnea (mMRC) 3 (2-3) 2 (1-3) <0.001
Body mass index 24 (22-28) 28 (24-32) 0.002
Charlson (modified) 2 (1.5-3) I (1-3) 0.019
Length of admission 6 (4-8) 5(3-7) 0.07
Anemia, n (%) 27 (46%) 4 (6%) <0.001
Hemoglobin (g/dL) 13.0 (11.8-14.6) 145 (13.7-15.4) <0.001
Survival (months) 24 (11-38) 49 (43-51) <0.001

Note: Values are median (IQR) unless otherwise specified.
Abbreviations: F, Female; M, Male; mMRC, Modified Medical Research Council dyspnea scale.

Table 3 Univariate and Multivariate Hazard Ratios for Mortality

Variable

Univariate HR

Multivariate HR

Anemia

4.56 (2.64-7.86, p<0.001)

3.80 (1.96-7.38, p<0.001)

Gender (male)

3.37 (1.34-8.45, p=0.010)

2.61 (0.99-6.84, p=0.052)

Current smoker

0.65 (0.36-1.16, p=0.143)

Age

1.05 (1.02-1.08, p=0.001)

1.04 (1.01-1.08, p=0.013)

Dyspnea (mMRC)

1.87 (1.36-2.59, p<0.001)

1.75 (1.17-2.63, p=0.007)

Exacerbations (previous year)

126 (1.11-1.43, p<0.001)

.18 (1.02-1.37, p=0.029)

Pack/years

1.01 (1.01-1.02, p=0.001)

100 (0.99-1.01, p=0.51)

Length of admission

111 (1.04-1.18, p=0.001)

.13 (1.05-1.21, p<0.001)

(Continued)
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Table 3 (Continued).

Variable Univariate HR Multivariate HR

Comorbidity (Charlson modified) | 1.22 (0.99-1.51, p=0.062)

FEVI 0.98 (0.97-1.00, p=0.090)

Body Mass Index 0.91 (0.87-0.96, p=0.001) | 0.97 (0.92-1.03, p=0.35)

Notes: Values are Hazard Ratio with 95% confidence interval.

Table 4 Causes of Mortality

Patients with Anemia | Patients Without Anemia | P value
(n=27) (n=32)
COPD exacerbation 13 (48%) 18 (56%) 0.54
Heart disease 5 (18%) 3 (9%) 0.31
Cancer 4* (15%) 7° (22%) 0.49
Infection 4 (15%) 3° (9%) 0.52

Notes: Number, (%). *4 lung cancer, 3 lung cancer and 4 digestive cancer. <2 COVID- 9.

Causes of Mortality
The causes of mortality among patients with or without anemia were similar and are detailed in Table 4. Exacerbation of
COPD was the most frequent cause of death.

Discussion

This study shows that the presence of anemia in patients consecutively admitted to the hospital because of COPD
exacerbation is a strong predictor of mortality. The increased risk associated with anemia is consistently maintained
several years following admission. In our series, the adjusted hazard ratio was 5.20 in the first year, 4.30 at three years,
and 3.80 at the end of the study. Throughout all periods, anemia remained the greatest predictor of mortality among the
variables analyzed.

Although the association of anemia and mortality is well-known in stable-phase COPD patients, evidence in patients
after hospitalization is scarce. Previous studies in hospitalized COPD patients have involved relatively short follow-ups
or analyzed samples of patients selected for specific characteristic. Martinez-Rivera et al''
risk of 5.9 (CI: 1.9-19) associated with anemia in patients admitted with COPD. A register-based cohort study of patients

including data only from the first-time admission for acute exacerbation of COPD, demonstrated that the elevated risk of

reported a one-year mortality

mortality persisted for years after that first hospital discharge.'? Cireli and Mertoglu'® followed-up COPD patients
hospitalized with respiratory failure and found that anemic patients had lower survival rates after one and two years. In
the study by Toft-Petersen et al'* results showed that anemia was also a predictor of mortality in women hospitalized for
COPD exacerbation; however, our series includes a relatively small number of women, and only three had anemia, so no
strong conclusions about prognostic differences based on gender can be drawn from our results.

In a large study of non-hospitalized COPD patients, the frequency of anemia was close to 4%, and was more
prevalent in patients with uncontrolled disease.'” In patients hospitalized for COPD exacerbation, the prevalence of
anemia is higher, reaching 25% in our series. In other series of hospitalized patients, the prevalence was even greater, up
to 38%.'" "

Anemia in our patients was most frequently normocytic, although there were some cases of microcytic and
macrocytic anemia. A multifactorial mechanism has been implicated in the development of anemia in COPD. The
storm of inflammatory mediators during COPD exacerbations may inhibit erythropoiesis.*'® Other factors such as poor
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renal function, malnutrition, low testosterone levels, abnormalities in growth hormone levels or angiotensin-converting
enzyme inhibition may also be associated with the development of anemia.® Biomarkers found in anemic individuals
suggest inflammation, lung tissue injury, and oxidative stress as possible pathways for the adverse correlations of anemia
with outcomes in COPD.'? Substantial further study is required to better understand these potential mechanisms.'® There
is no evidence to support that treating anemia in these patients modifies prognosis.”® Not only in patients with COPD, but
also in the general hospitalized population, the presence of anemia (mild or moderate and severe) has been independently
associated with increased mortality, and transfusion therapy did not improve this risk.?'

Boutou et al** were the first to indicate that anemia (but not the hemoglobin value) is independently associated with
survival in stable COPD outpatients. Consequently, it is more adequate to include anemia as a categorial variable®” as we
have done in this study. This is consistent with previous results indicating that low or very high hemoglobin values were
associated with increased mortality in COPD patients.*

The mortality rate in our study was similar to that reported in an extensive study involving multiple series.?*
A secondary objective of our study was to analyze whether the causes of death in patients with COPD and anemia
differed from those without anemia. In COPD patients, the main causes of mortality are respiratory and cardiovascular.?’
It is known that exacerbating COPD patients die more frequently from respiratory causes than non-exacerbating
patients.”® In our series, patients with anemia did not appear to have a differentiate underlying disease that led to their
death. The cause of mortality was similar in both groups of patients, with respiratory causes predominating.

While anemia is recognized as a prognostic factor in COPD patients, this clinical characteristic has not been
incorporated into the multidimensional indices for prognostic prediction that have been proposed.” In light of our results
and those of previous studies, it seems reasonable to propose that anemia should be included in multifunctional indices
for predicting mortality in COPD.

This study has some limitations. Firstly, it was performed in a single center, and patient characteristics or admission
criteria may differ in other centers. Additionally, the number of patients included may be relatively small due to the
study’s duration overlapping with the COVID-19 pandemic, resulting in fewer admissions for other pathologies.?’
However, it does not appear that this pandemic significantly influenced the mortality of our patients, as only two of
them died from COVID-19. Despite these limitations, the study has strengths in its design that bolster the value of its
results. It is a real-world study of consecutive patients, followed for a lengthy period with virtually no patient losses, and
the results are consistent with and support those of previous studies with similar populations.

Conclusion

Exacerbation in COPD patients is associated with an increased risk of mortality. Despite efforts to identify factors linked
to this risk and to propose multifactorial indices for prediction, anemia, a well-known risk factor for mortality, has not
been considered in this patient population.

However, anemia, which is a known risk factor for mortality, has not been taken into account for this purpose in this
target group of patients.

Anemia serves as a prognostic factor in various circumstances among COPD patients. Based on our experience with
hospitalized COPD patients, we have observed that anemia detected upon admission for COPD exacerbation correlates
with a substantial rise in the risk of death in the ensuing years. Anemia emerges as perhaps the most potent predictor of
death in these patients. Given that anemia can be readily, inexpensively, and routinely detected during admission, our

findings advocate for its utilization as a mortality predictor and propose its integration into any proposed indices for this
purpose.

Data Sharing Statement
The data that support the findings of this study are available upon justified request to the corresponding author.

International Journal of Chronic Obstructive Pulmonary Disease 2024:19 hetps: 2235
Dove


https://www.dovepress.com
https://www.dovepress.com

Garcia-Pachon and Padilla-Navas Dove

Ethics Approval and Informed Consent

The study adhered to the ethical principles outlined in the Declaration of Helsinki and received approval from the
Clinical Research Ethics Committee of the Elche Health Department-Hospital General (Ref. PI 31/2019). Written
informed consent was obtained from all participants before their inclusion in the study.

Author Contributions

All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically
reviewing the article; gave final approval of the version to be published, have agreed on the journal to which the article
has been submitted, and agree to be accountable for all aspects of the work.

Funding

The authors received no financial support for this research.

Disclosure
The authors report no conflicts of interest in this work.

References

1. Whittaker H, Rothnie KJ, Quint JK. Cause-specific mortality in COPD subpopulations: a cohort study of 339 647 people in England. Thorax.
2024;79(3):202—208. doi:10.1136/thorax-2022-219320

2. Owusuaa C, Dijkland SA, Nieboer D, van der Rijt CCD, van der Heide A. Predictors of mortality in chronic obstructive pulmonary disease:
a systematic review and meta-analysis. BMC Pulm Med. 2022;22(1):125. doi:10.1186/s12890-022-01911-5

3. Kotlyarov S. The role of multidimensional indices for mortality prediction in chronic obstructive pulmonary disease. Diagnostics. 2023;13(7):1344.
doi:10.3390/diagnostics13071344

4. Liu Z, Sun R, Li J, Cheng W, Li L. Relations of anemia with the all-cause mortality and cardiovascular mortality in general population: a
meta-analysis. 4m J Med Sci. 2019;358(3):191-199. doi:10.1016/j.amjms.2019.05.016

5. Yohannes AM, Ershler WB. Anemia in COPD: a systematic review of the prevalence, quality of life, and mortality. Respir Care. 2011;56
(5):644-652. doi:10.4187/respcare.01002

6. Boutou AK, Hopkinson NS, Polkey MI. Anaemia in chronic obstructive pulmonary disease: an insight into its prevalence and pathophysiology.
Clin Sci. 2015;128(5):283-295. doi:10.1042/CS20140344

7. Kilburn KH, Asmundsson T. Factors influencing the course of COPD. Postgrad Med. 1973;54(3):135-141. doi:10.1080/00325481.1973.11713559

. Park SC, Kim YS, Kang YA, et al. Hemoglobin and mortality in patients with COPD: a nationwide population-based cohort study. /nt J Chron

Obstruct Pulmon Dis. 2018;13:1599-1605. doi:10.2147/COPD.S159249

9. Xu Y, Hu T, Ding H, Chen R. Effects of anemia on the survival of patients with chronic obstructive pulmonary disease: a systematic review and
meta-analysis. Expert Rev Respir Med. 2020;14(12):1267-1277. doi:10.1080/17476348.2020.1816468

10. Sonani H, Dhaduk K, Dankhara N, et al. Anemia as a significant predictor of adverse outcomes in hospitalized patients with acute exacerbations of
chronic obstructive pulmonary disease: analysis of national (nationwide) inpatient sample database. Cureus. 2023;15(1):e34343. doi:10.7759/
cureus.34343

11. Martinez-Rivera C, Portillo K, Mufoz-Ferrer A, et al. Anemia is a mortality predictor in hospitalized patients for COPD exacerbation. COPD.
2012;9(3):243-250. doi:10.3109/15412555.2011.647131

12. Toft-Petersen AP, Torp-Pedersen C, Weinreich UM, Rasmussen BS. Association between hemoglobin and prognosis in patients admitted to hospital
for COPD. Int J Chron Obstruct Pulmon Dis. 2016;11:2813-2820. doi:10.2147/COPD.S116269

13. Cireli E, Mertoglu A. The impact of anemia on the mortality of COPD patients hospitalized for acute exacerbation resulting in respiratory failure.
Monaldi Arch Chest Dis. 2022;93(2). doi:10.4081/monaldi.2022.2254

14. Bestall JC, Paul EA, Garrod R, Garnham R, Jones PW, Wedzicha JA. Usefulness of the Medical Research Council (MRC) dyspnoea scale as
a measure of disability in patients with chronic obstructive pulmonary disease. Thorax. 1999;54(7):581-586. doi:10.1136/thx.54.7.581

15. Ondeck NT, Bovonratwet P, Ibe IK, et al. Discriminative ability for adverse outcomes after surgical management of hip fractures: a comparison of
the Charlson comorbidity index, Elixhauser comorbidity measure, and modified frailty index. J Orthop Trauma. 2018;32(5):231-237. PMID:
29401098. doi:10.1097/BOT.0000000000001140

16. World Health Organization. Haemoglobin concentrations for the diagnosis of anaemia and assessment of severity. Technical document. 2011.
Available from: https://www.who.int/publications/i/item/WHO-NMH-NHD-MNM-11.1. Accessed August 19, 2023.

17. Almagro P, Soler-Catalufia JJ, Huerta A, Gonzalez-Segura D, Cosio BG. CLAVE study investigators. Impact of comorbidities in COPD clinical
control criteria. The CLAVE study. BMC Pulm Med. 2024;24(1):6. doi:10.1186/s12890-023-02758-0

18. Sharma RK, Chakrabarti S. Anaemia secondary to erythropoietin resistance: important predictor of adverse outcomes in chronic obstructive
pulmonary disease. Postgrad Med J. 2016;92(1093):636-639. doi:10.1136/postgradmed;j-2015-133814

19. Putcha N, Fawzy A, Paul GG, et al. SPIROMICS investigators. Anemia and adverse outcomes in a chronic obstructive pulmonary disease
population with a high burden of comorbidities. An analysis from SPIROMICS. Ann Am Thorac Soc. 2018;15(6):710-717. doi:10.1513/
AnnalsATS.201708-6870C

oo

2236 e International Journal of Chronic Obstructive Pulmonary Disease 2024:19
Dove


https://doi.org/10.1136/thorax-2022-219320
https://doi.org/10.1186/s12890-022-01911-5
https://doi.org/10.3390/diagnostics13071344
https://doi.org/10.1016/j.amjms.2019.05.016
https://doi.org/10.4187/respcare.01002
https://doi.org/10.1042/CS20140344
https://doi.org/10.1080/00325481.1973.11713559
https://doi.org/10.2147/COPD.S159249
https://doi.org/10.1080/17476348.2020.1816468
https://doi.org/10.7759/cureus.34343
https://doi.org/10.7759/cureus.34343
https://doi.org/10.3109/15412555.2011.647131
https://doi.org/10.2147/COPD.S116269
https://doi.org/10.4081/monaldi.2022.2254
https://doi.org/10.1136/thx.54.7.581
https://doi.org/10.1097/BOT.0000000000001140
https://www.who.int/publications/i/item/WHO-NMH-NHD-MNM-11.1
https://doi.org/10.1186/s12890-023-02758-0
https://doi.org/10.1136/postgradmedj-2015-133814
https://doi.org/10.1513/AnnalsATS.201708-687OC
https://doi.org/10.1513/AnnalsATS.201708-687OC
https://www.dovepress.com
https://www.dovepress.com

Dove Garcia-Pachon and Padilla-Navas

20. Portillo K, Martinez-Rivera C, Ruiz-Manzano J. Anaemia in chronic obstructive pulmonary disease. Does it really matter? Int J Clin Pract. 2013;67
(6):558-565. doi:10.1111/ijep.12125

21. Krishnasivam D, Trentino KM, Burrows S, et al. Anemia in hospitalized patients: an overlooked risk in medical care. Transfusion. 2018;58
(11):2522-2528. doi:10.1111/trf. 14877

22. Boutou AK, Karrar S, Hopkinson NS, Polkey MI. Anemia and survival in chronic obstructive pulmonary disease: a dichotomous rather than
a continuous predictor. Respiration. 2013;85(2):126-131. doi:10.1159/000338792

23. Balasubramanian A, Henderson RJ, Putcha N, et al. Haemoglobin as a biomarker for clinical outcomes in chronic obstructive pulmonary disease.
ERJ Open Res. 2021;7(3):00068-2021. doi:10.1183/23120541.00068-2021

24. Waeijen-Smit K, Crutsen M, Keene S, et al. Global mortality and readmission rates following COPD exacerbation-related hospitalisation: a meta-
analysis of 65 945 individual patients. ERJ Open Res. 2024;10(1):00838-2023. doi:10.1183/23120541.00838-2023

25. Garcia-Sanz MT, Cénive-Gomez JC, Senin-Rial L, et al. One-year and long-term mortality in patients hospitalized for chronic obstructive
pulmonary disease. J Thorac Dis. 2017;9(3):636—645. doi:10.21037/jtd.2017.03.34

26. Lenoir A, Whittaker H, Gayle A, Jarvis D, Quint JK. Mortality in non-exacerbating COPD: a longitudinal analysis of UK primary care data.
Thorax. 2023;78(9):904-911. doi:10.1136/thorax-2022-218724

27. Galan-Negrillo M, Garcia-Pachon E. Reduction in hospital admissions for asthma and COPD during the first year of COVID-19 pandemic in Spain.
Arch Bronconeumol. 2023;59(8):537-539. doi:10.1016/j.arbres.2023.03.024

International Journal of Chronic Obstructive Pulmonary Disease Dove

Publish your work in this journal

The International Journal of COPD is an international, peer-reviewed journal of therapeutics and pharmacology focusing on concise rapid reporting
of clinical studies and reviews in COPD. Special focus is given to the pathophysiological processes underlying the disease, intervention programs,
patient focused education, and self management protocols. This journal is indexed on PubMed Central, MedLine and CAS. The manuscript
management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.
dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-chronic-obstructive-pulmonary-disease-journal

International Journal of Chronic Obstructive Pulmonary Disease 2024:19 v in g Dove 2237


https://doi.org/10.1111/ijcp.12125
https://doi.org/10.1111/trf.14877
https://doi.org/10.1159/000338792
https://doi.org/10.1183/23120541.00068-2021
https://doi.org/10.1183/23120541.00838-2023
https://doi.org/10.21037/jtd.2017.03.34
https://doi.org/10.1136/thorax-2022-218724
https://doi.org/10.1016/j.arbres.2023.03.024
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Materials and Methods
	Study Design and Population
	Data Collection and Measurements
	Statistical Analysis

	Results
	Patient Characteristics and Mortality
	Anemia and Risk of Mortality
	Causes of Mortality

	Discussion
	Conclusion
	Data Sharing Statement
	Ethics Approval and Informed Consent
	Author Contributions
	Funding
	Disclosure

