Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3~ 4663
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Abstract

Complete blood count parameters provide novel inflammatory markers. We aimed to assess any differences
in these novel inflammatory markers between case and control and according to exacerbation severity in
patients with acute exacerbation of chronic obstructive pulmonary disease.

Method: This a case control study was conducted at Marjan medical city among patients Previously
diagnosed as COPD and admitted to the hospital with acute exacerbation were enrolled into the study.
Complete blood count parameters were performed for both cases and control and compared among two
groups by student T test. The severity of disease was measured by FEV1 and correlated with Complete blood
count parameters to find any association by SPSS version 23.

Result: Of 50 cases, 58% (29) of cases had Peripheral blood eosinophil >2. The mean white blood cell count,
total Lymphocyte count, total neutrophil count, Neutrophil/lymphocyte ratio, hematocrit and mean platelet
volume were significantly higher in case than control, but only white blood cell correlated with FEV1.

Conclusion: In acute exacerbation, some of the complete blood count markers show a significant increase.
These findings may be crucial for evaluation of acute exacerbation, determine the severity of exacerbation
and treatment response during follow-up of the patient.

Keywords: Chronic obstructive pulmonary disease (COPD), acute exacerbation, Complete blood count
(CBC), hemoglobin, platelet count.

Introduction exacerbations of COPD is mostly diagnosed on the basis

Chronic obstructive pulmonary disease (COPD) of a medical gestalt, which is subjective and variable

affects more than two hundred million people and it is inside and between physicians. In copmlete blood count

currently the world’s third leading cause of death (asofthe ~ (CBC) there were various parameters can be calculated
sixth in 1990), also COPD mortality rates was predicted
to raise’> 2. COPD adds greatly to healthcare costs,

due to regular hospitalization, loss of productivity and

and excellent to assesses the Acute exacerbations of
COPD based on it. Studies done in different parts of the
world has shown the association of CBC parameters
with COPD. This study was conducted to find out the
role of CBC parameters in acute exacerbation COPD.

disability®. Acute exacerbations of Chronic obstructive
pulmonary disease, described as worsening of baseline
dyspnoea, cough and/or sputum, are an important

‘ . Patients and Methods
component of the disease’s natural history *). Acute

Case-control study conducted between the first of
December,2019 and the first of March, 2020 among

exacerbations of COPD is accompanied with raise risk of

later exacerbations, deterioration of coexisting medical

diseases, poor health and physical activity, impairment
of respiratory function and, finally, increase mortality ©)
Owing to their Acute exacerbations of COPD variability
and lack of usable laboratory diagnostic testing, Acute

patients with approved diagnosis of Acute exacerbations
of COPD and attendees to emergency unit and respiratory
outpatient clinic or admitted to general word and

intensive care unit of Marjan medical city/ Iraq. History
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of malignancy or haematologic disorder. The study
excluded patients with systematic or autoimmune
disorder, thyroid disease, liver cirrhosis, heart failure,
history of gastrointestinal or other hemorrhage,
renal disease, blood transfusion in the last 4 months,
patients less than 50 years, patients diagnosed with
pneumonia, COPD without exacerbation and mislabeled
asthmatics (never-smokers with or without obstructive
spirometry). Complete blood count parameters were
performed for both cases and control and the severity
of disease was measured by FEV1 and student T test,

chi-square test and correlation test were used by SPSS
version 23.

Result

A total of 100 participants were enrolled in this
study, 50 participants with approved diagnosis of acute
exacerbation of COPD and 50 health control participants.
The mean +SD of participants was 64.1£7.1 years and
there were 49 female and 51 males. The two groups were
homogenous in term of age and gender (p=0.058 ,0.72
respectively), table -1-.

Table -1- Demographic characteristic of studied groups.

Participants
Variable Total P value
Control Case
Age Mean+SD 62.8+ 6.3 65.5+ 7.7 64.1£7.1 0.058*
Female NO(%) 29 (58%) 20(40%) 49
Gender 0.072%*
Male NO (%) 21(42%) 30(60%) 51

*Student T test, ** Chi-square test, significant <0.05.

FEV1 measurement for cases shown that, 14(28%) case had FEV1 between 80-50 %, 23(46%) case had FEV1
between 30-50% and 13(26%) case had FEV1 below 30%, figure -1-.

= 50-80%

FEV1

= 30-50%

m <30%

Figure -1- FEV1 assessment for case with COPD.
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The mean WBC was significantly higher in case
than control (10.9 vs 7.33 10%/ uL, p<0.001). also, total
Lymphocyte count, total neutrophil count and NLR
were significantly higher in case than control (p=0.008,
<0.001, 0.034 respectively), Red blood indices for both
group shown, hematocrit was significantly higher in
case than control (41.7 vs 38.1%) with p=0.013, MCV
show no significant difference between two groups
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(p=0.54), MCHC for case was significantly lower than
control(31.7 vs 34.2 g/dl) with p=0.038 and RDW%
shown no significant difference between two group(p
0.117). The mean platelet count in case was lower than
control but the difference in mean between case and
control was not significant(p=0.107). the mean platelet
volume was significantly higher in case than control (8.1
vs 6.51) with p <0.001, table -2-.

Table -2- Difference in CBC parameters between two groups.

Participants
Variables P VALUE
Control Case
Mean +SD Mean +SD

WBC in 103/ pL 7.33 42 10.9 +£5.1 <0.001*
Total lymphocyte count 2.67 1.4 39429 0.008%*
Total neutrophil count 432+ 1.8 7.1+3.8 <0.001*
NLR 1.98+ 1.1 2.7+2.2 0.034*
HCT % 38.1+5.9 41.7+£7.9 0.013*
MCV in fL 82.4+ 8.9 80.6 +£18.5 0.54*
MCHC in g/dl 342+ 7.5 31.7+3.3 0.038*
RDW % 13.8+1.4 14.7 +3.8 0.117*
Platelet count in 103/ pL 298.9 +133.8 262.3+ 85.5 0.107*
Mean platelet volume in fL 6.51 +£1.6 8.1%1.9 <0.001*

*Student T test, significant <0.05. WBC: white
blood cell count, NLR: Neutrophil/lymphocyte ratio,
HCT: Hematocrit, MCV: Mean corpuscular volume,
MCHC: mean corpuscular hemoglobin concentration,
RDW: Red Cell Distribution Width.

The correlation test shown that there was a negative
moderate correlation between FEV1 and WBC count (p
<0.001), other parameters shown no correlation, table
-3-.
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Table -3- Correlation of FEV1 with CBC parameters.

FEV1

Variables

R P value
WBC in 103/ uL -0.48 <0.001*
Total lymphocyte count -0.21 0.12
Total neutrophil count -0.16 0.25
NLR 0.05 0.71
HCT % -0.18 0.21
MCV in fL -0.13 0.33
MCHC in g/dl 0.1 0.44
RDW % -0.04 0.76
Platelet count in 103/ uL -0.19 0.18
Mean platelet volume in fL -0.015 0.91

R correlation coefficient *Correlation test is
significant at 0.01. WBC: white blood cell count, NLR:
Neutrophil/lymphocyte ratio, HCT: Hematocrit, MCV:
Mean corpuscular volume, MCHC: mean corpuscular
hemoglobin concentration, RDW: Red Cell Distribution
Width

Discussion: There have been several studies on the
acute exacerbation of COPD over the last decade with the
goal of creating tailored and more efficient therapeutic
options, or altering current strategies. COPD clinical
presentations are the product of endotypes showing
the pathobiological processes performed by exposome,
That is, combined cigarette smoking exposure, air
pollution, diseases, food and allergens, and genome
based exposure® 7). In this study we examined several
CBC biomarkers in patients with acute exacerbation of
COPD. Our findings as well as current knowledge point
to the use of multiple biomarkers in the assessment,
follow-up patients and to determine patient response.
In this study, 60% of cases with AECOPD were males,
and the mean age was 65.5 years. These features are in
line to those of COPD patients in a general population
like in the Israel and in the Netherlands. Increased

in white blood cell count has been revealed in
COPD patients®. this study showed higher mean
of WBC in cases than control and the difference
was statistically significant, where WBC count
had negative correlation with severity of acute
exacerbation of COPD. Similar to study finding,
Nepal study ) and Greece study (!9 also showed
significant increase in WBC among AECOPD
patients. In the last few years the NLR has been used as
a marker to tested among patients with stable COPD or
during acute exacerbation of COPD. The current study
found that the mean NLR was significantly higher in
case than control. Other studies like Turkey study (1
That studied in-patient records of 269 COPD cases with
stable disease and among acute exacerbations, as well as
50 health controls matching sex and age. The mean+SD
level of NLR in controls was 1.71+0.65, in stable COPD
was 2.59+1.79 and in AECOPD was 4.28+4.12 with
a substantial difference in NLR values. Other Korean
Studies(!?) that prospectively assessed the NLR in 59
acute exacerbation of COPD patients, 61 stable COPD
patients and 28 controls. NLR levels in patients with
acute exacerbation of COPD were substantially higher
than in those with stable COPD and controls. Regarding
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red blood indexes: COPD has long been known to cause
polycythemia secondary to erythrocytosis triggered by
hypoxia present in advanced COPD cases (13). Also
acidosis may cause polycythemia, whether due to
metabolic lactic acidosis or due to chronic respiratory
insufficiency ¥, However, some studies have shown
that some patients with COPD have anemia, rather
than erythrocytosis (1319, Our result shown that HCT
was significantly higher in case than control but the
two mean were lies in normal range. On the contrary,
multiple theories were proposed: these findings were
obtained either from patients with COPD at various
stages of the disease and varies age, or from patients
undergoing various forms of therapy. In addition
various types of tests used, some of them being very
old, which makes it difficult to compare the findings.
In the current study the mean RDW was marginally
higher but statistically no difference between case and
control was found. Elevated RDW has been related to
the inflammatory process of chronic disorders and it
is well known that inflammation induces erythrocyte
membrane degradation and decreases red cell lifespan.
Other Studies had shown that RDW
significantly with increase COPD severity (17> 18),

increases

It was also seen that RDW elevation is becoming
more prevalent as the COPD stage advanced ©7),
We hypothesized that the explanation of this could
lie in that RDW variation merely reflected the
consistency of erythrocyte size and shape rather
than the oxygen-carrying capacity. Mean platelet
count (MPC) in acute exacerbation of COPD patients
was comparatively less than in control and the
difference was no significant in current study. This
was in line of Poland study(!?) that conclude the COPD
has no effect on the platelet count in humans. Incontrast
to this, Elevated levels of platelets in patients with
stable COPD have previously been found to be
more prevalent @9, correlated with increasing airflow
obstruction 1, all-cause mortality ?*> And could be a
platelet activation surrogate. In the Croatian study of
109 patients with stable COPD the number of platelets
was considerably higher than that of 51 controls subject
20 also many Studies had shown significant

increase in the platelet count in acute exacerbation
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of COPD®0:23) A widely performed clinical assay,
platelet count may be a biomarker for moderately
serious COPD symptoms (23) Certainly, this may be,

at least in part, because of the small number of patients
in our sample and Poland study. These Conflicting
reports necessitates conduction of more research at this
point. The mean platelet volume (MPV) shows the
severity of inflammation and as inflammation plays
an important role in acute exacerbation of COPD so
this biomarker can used in evaluation of such patients.
According to current study, there were statistical
significance among acute exacerbation of COPD
patients and control, with higher mean was in cases
but the two mean were within normal range. Other
studies in various parts of the world have shown that
MPV values in acute exacerbation of COPD patients
are significantly lower like in in Egyptian studies ?¥,
Turkey study ¥ and Indian study % and explain that
because of systemic inflammation observed during the
exacerbation of COPD, overproduction of inflammatory
mediators such as CRP, tumor necrosis factor-o, and
other proinflammatory cytokines takes place®”-2® . This
results in the suppression of platelet size because of an
interference with megakaryopoiesis and the subsequent
release of small-size platelets from the bone marrow %
30)_ this variation between study may be due to that our
study not excluded the smoker and as Cigarette smoking
was proved to be associated with an increased MPV®4),
This was supported by our finding. In current study,
we failed to find any correlation between MPV and
FEV , this in line of other studies, like Greece study !9,
Croatian study®® and Turkey study ®* that noted, MPV
did not correlate with any indices of COPD severity.

Conclusion

Chronic obstructive pulmonary disease is quite
common in our country and acute exacerbations are
also very common. Though inflammatory markers
are readily available, some are not cost-effective
and other tests like culture takes time. CBC is easily
available and it parameters like WBC, NRL, HCT,
MCHC and MPV.

Financial Disclosure: There is no financial

disclosure.



4668 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols
were approved under the college of medicine and
all experiments were carried out in accordance with
approved guidelines.

References

1. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya
K, Aboyans V, et al. Global and regional mortality
from 235 causes of death for 20 age groups in
1990 and 2010: a systematic analysis for the
Global Burden of Disease Study 2010. The lancet.
2012;380(9859):2095-128.

2. Burney PG, Patel J, Newson R, Minelli C, Naghavi
M. Global and regional trends in COPD mortality,
1990-2010. European Respiratory  Journal.
2015;45(5):1239-47.

3. Rycroft CE, Heyes A, Lanza L, Becker K.
Epidemiology of chronic obstructive pulmonary
disease: a literature review. International journal of
chronic obstructive pulmonary disease. 2012;7:457.

4. Vestbo J, Hurd SS, Agusti AG, Jones PW,
Vogelmeier C, Anzueto A, et al. Global strategy
for the diagnosis, management, and prevention
of chronic obstructive pulmonary disease: GOLD
executive summary. American journal of respiratory
and critical care medicine. 2013;187(4):347-65.

5. Vogelmeier C, Hederer B, Glaab T, Schmidt
H, Rutten-van Molken MP, Beeh KM, et al.
Tiotropium versus salmeterol for the prevention of
exacerbations of COPD. New England Journal of
Medicine. 2011;364(12):1093-103.

6. Agusti A, Celli B, Faner R. What does endotyping
mean for treatment in chronic obstructive pulmonary
disease? The Lancet. 2017;390(10098):980-7.

7. Vrijheid M. The exposome: a new paradigm to
study the impact of environment on health. Thorax.
2014;69(9):876-8.

8. KooH-K,Kang HK, Song P, Park HK, Lee S-S, Jung
H. Systemic white blood cell count as a biomarker
associated with severity of chronic obstructive lung
disease. Tuberculosis and respiratory diseases.
2017;80(3):304-10.

9. Pudasaini S, Adhikari P, Maharjan S, Jha A, Dhakal
N. Role of CBC Parameters in COPD with Acute
Exacerbation in a Tertiary Care Center. Nepal
Medical College Journal. 2019;21(4):306-12.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Steiropoulos P, Papanas N, Nena E, Xanthoudaki
M, Goula T, Froudarakis M, et al. Mean platelet
volume and platelet distribution width in patients
with chronic obstructive pulmonary disease: the
role of comorbidities. Angiology. 2013;64(7):535-
9.

Gilinay E, Ulagh SS, Akar O, Ahsen A, Giinay
S, Koyuncu T, et al. Neutrophil-to-lymphocyte
ratio in chronic obstructive pulmonary disease: a
retrospective study. Inflammation. 2014;37(2):374-
80.

Lee SJ, Lee HR, Lee TW, Ju S, Lim S, Go S-I, et
al. Usefulness of neutrophil to lymphocyte ratio in
patients with chronic obstructive pulmonary disease:
a prospective observational study. The Korean
journal of internal medicine. 2016;31(5):891.

Ullah R, Nasib HA, Igbal Z, Haq ZU, Ashraf S.
Frequency of Secondary Polycythemia in Patients
with Chronic Obstructive Pulmonary Disease.
Pakistan Journal of Chest Medicine. 2018;24(1):34-
8.

Bruno CM, Valenti M. Acid-base disorders in
patients with chronic obstructive pulmonary
disease: a pathophysiological review. Journal of
Biomedicine and Biotechnology. 2012;2012.
Ugurlu E, Kilic-Toprak E, Can I, Kilic-Erkek
O, Altinisik G, Bor-Kucukatay M. Impaired
hemorheology in exacerbations of COPD. Canadian
Respiratory Journal. 2017;2017.

Sharma RK, Chakrabarti S. Anaemia secondary
to erythropoietin resistance: important predictor
of adverse outcomes in chronic obstructive
pulmonary disease. Postgraduate medical journal.
2016;92(1093):636-9.

Kogcak MZ. Evaluation of red cell distribution
width levels during acute exacerbation in patients
with chronic obstructive pulmonary disease. 2017.

Ozgul G, Seyhan EC, Ozgul MA, Gunluoglu MZ.
Red blood cell distribution width in patients with
chronic obstructive pulmonary disease and healthy
subjects. Archivos de Bronconeumologia (English
Edition). 2017;53(3):107-13.

Skoczynski S, Krzyzak D, Studnicka A, Ogonowski
M, Tobiczyk E, Brozek G, et al. Chronic obstructive
pulmonary disease and platelet count. Advances in
Pulmonary Medicine: Research and Innovations.
2019:19-23.



20.

21.

22.

23.

24.

25.

Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Biljak VR, Pancirov D, Cepelak I, Popovié-Grle
S, Stjepanovié¢ G, Grubisi¢ TZ. Platelet count,
mean platelet volume and smoking status in stable
chronic obstructive pulmonary disease. Platelets.
2011;22(6):466-70.

Cakmak G, Saglam ZA, Saler T, Yenigun M,
Ataoglu E, Temiz LU, et al. Platelets: Indicator of
inflammation in COPD. International Journal of
Medicine and Medical Sciences. 2009;1(5):227-9.

Harrison MT, Short P, Williamson PA,
Singanayagam A, Chalmers JD, Schembri S.
Thrombocytosis is associated with increased short
and long term mortality after exacerbation of

chronic obstructive pulmonary disease: a role for
antiplatelet therapy? Thorax. 2014;69(7):609-15.

Fawzy A, Putcha N, Paulin LM, Aaron CP, Labaki
WW, Han MK, et al. Association of thrombocytosis
with COPD morbidity: the SPIROMICS and
COPDGene cohorts.  Respiratory  research.
2018;19(1):1-9.

Helmy TA, Baess Al, Algarahi AA. Mean platelet
volume as an inflammatory marker in acute
exacerbation of chronic obstructive pulmonary
disease. Egyptian Journal of Bronchology.
2016;10(1):46.

Ulasli SS, Ozyurek BA, Yilmaz EB, Ulubay G.
Mean platelet volume as an inflammatory marker

26.

27.

28.

29.

30.

4669

in acute exacerbation of chronic obstructive
pulmonary disease. Pol Arch Med Wewn.
2012;122(6):284-90.

Gangaiamaran M. Evaluation of platelet indices
among patients with exacerbation of COPD in a
tertiary care center in South India. Int’l Arch Integr
Med 2017;4:161-6.

Wedzicha JA, Seemungal TA, MacCallum PK,
Paul EA, Donaldson GC, Bhowmik A, et al. Acute
exacerbations of chronic obstructive pulmonary
disease are accompanied by elevations of plasma
fibrinogen and serum IL-6 levels. Thrombosis and
haemostasis. 2000;84(08):210-5.

Dentener M, Creutzberg E, Schols A, Mantovani
A, van‘t Veer C, Buurman W, et al. Systemic anti-
inflammatory mediators in COPD: increase in
soluble interleukin 1 receptor II during treatment of
exacerbations. Thorax. 2001;56(9):721-6.

Gan WQ,Man S, Senthilselvan A, SinD. Association
between chronic obstructive pulmonary disease and
systemic inflammation: a systematic review and a
meta-analysis. Thorax. 2004;59(7):574-80.

Wouters EF, Groenewegen KH, Dentener MA,
Vernooy JH. Systemic inflammation in chronic
obstructive pulmonary disease: the role of
exacerbations. Proceedings of the American
Thoracic Society. 2007;4(8):626-34.





