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Abstract

Introduction: Chronic obstructive pulmonary disease (COPD) is the leading inflammatory obstructive lung diseases
responsible for morbidity and mortality around the globe. Current treatment for COPD is for symptomatic relief other
than targeted one. Statins have many pleotropic effects like anti-inflammatory and anti-oxidative properties, in addition to
decrease cholesterol levels. These features paved the way for their use in various inflammatory diseases including COPD.

Objectives: To study the effect of two different doses of statin therapy on the frequency and severity of exacerbation of COPD

and changes in spirometry and lung specific inflammatory biomarkers.

Materials and Methods: 172 COPD out of 200 enrolled patients were selected for the study. Participants were categorized
into three groups based on different treatment doses taken and were observed for six months period. Various clinical and
laboratory parameters were evaluated pre and post treatment intervention and their correlation was done with the help of
different statistical tools.

Results: Number of patients in group A were 54 (31%), 49(28.5%) in group B and 69(40%) in group C. Hospitalization be-
cause of exacerbation was required by 37 out of 172 patients, with the maximum incidence seen in group C (n=19;51.4%).
Comparison of overall pre and post intervention CAT score and Levels of IL-6 post intervention across the three groups A,
B and C, and mean BODE score and IL-8 levels between two treatment groups, A, C and B, C were statistically significant (p
< 0.05).

Conclusion: Statins may be regarded as an innovative and much required additional treatment scheme in COPD patients

particularly in Kashmir region where climatic as well as socio-economic features augment to the patient load.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a
type of major respiratory illness that can be prevented and treat-
ed with proper medical care. In COPD, there is an extensive ev-
idence of clinical guidelines that let medical practitioners accu-
mulate information and apply best knowledge to their medical
practice [1]. Future developments and advancements in this field
at molecular level and improvement of new drug therapies will

definitely lead to superior therapeutic involvements.

The characteristics of COPD are poor reversibility of
airflow which results from chronic inflammation caused due to
tobacco smoking [2]. It usually deteriorates as time passes, with
classical symptoms of breathlessness, cough and production of
sputum [3]. It happens as a consequence of the collective effects
of smoking and genetic predisposition. Smoking alone contrib-
utes for ~85% of COPD cases, as it proceeds with abundant in-
flammation all over the respiratory tract and the pathological
alterations representative of COPD establish in the pulmonary
vasculature, peripheral small airways, proximal large airways [4].
Furthermore, cigarette smoke inhalation results in enormous ex-
ogenous oxidant burden on the lung from Reactive Oxygen Spe-
cies (ROS), which disables several anti-protein mediators mostly
a,- antitrypsin causing acquired al_antitrypsin deficiency [5,6].
Tobacco smoking is the utmost cause of COPD with several
other elements like air pollution and genetic susceptibility hav-
ing a role to play [7] Fumes from inside homes being substantial
source in various countries [6].

Predominance of COPD worldwide ranges from 4-6%
(8). Overall Indian prevalence is up to 4.1% with 5% among
males and 3.2% among females [9]. Kashmir reported increased
incidence of COPD about 7.5% in smokers and 10.5% in people
residing in less ventilated homes [10]. Less ventilation of cooking
fires, often driven by biomass fuels or coal, leading to indoor air
contamination and is utmost causes of COPD among developing
countries [11]. An increased prevalence of Chronic Bronchitis
(12%) was observed in Gujjar families of the rural area of Kash-

mir valley [12].

Several studies show a consistent dependency between
severity of COPD and primarily C- reactive protein (CRP), bio-
markers of systemic inflammation [13,14]. This link is supposed
to show an inverse relationship between forced expiratory vol-
ume in first second (FEV ) and these biomarkers [15-17]. As per
the GOLD Guidelines, COPD diagnosis can be established by
a fixed spirometric ratio of post bronchodilator FEV, and FVC
below 0.7 [18].

All the present therapies are hired from asthma and ad-

justed for COPD, although the fundamental inflammatory pat-
tern in asthma is dissimilar [19]. Currently for treating COPD
short and long acting - agonists are used for relaxing smooth
muscle and dilate airways. The response for bronchodilator to
this treatment is noticeably less in COPD because of emphyse-
ma and small airway fibrosis secondary to matrix remodeling
[20]. Thus the treatment of COPD is mainly used for symptom-
atic relief and improvement in tolerating exercises. Now the un-
derstanding regarding COPD has progressed, not only affecting
the lungs but being a complex, heterogeneous and generalized
disease among aging individuals [21]. Thus COPD cannot be
described as a disease limited to lungs, as it has extensive influ-
ence on overall health status and FEV, is not only a lung function
factor for ranking COPD severity but also an indicator of earlier

death from any disease [22].

Of late statins have arisen as a promising disease revis-
ing mediators in COPD [23]. Apart from properties of decreas-
ing cholesterol levels like restoring of vascular functions, anti-
oxidant, anti-inflammatory and anti thrombogenic actions, they
possess other pleiotropic effects also [24,22] The logic for their
use in COPD somewhat arises from the fact that COPD patho-
genesis arises from inflammation [25] and insistent systemic in-
flammation is present even in patients with stable COPD with-
out any history of current smoking [26]. The anti-inflammatory
effects of statins describe their role in reduction of mortality and
morbidity in coronary artery diseases because of their cholester-

ol lowering effects (which is pleiotropy) [27].

Even though randomized trials are yet to be reported,
there is information from several studies that statins might less-
en mortality and morbidity in COPD patients. Additional possi-
ble paybacks contain a reduced drop in FEV, and reduced threat
of lung cancer [28]. Maximum of the existing data is based on
observational studies and there is necessity for ingenious Ran-
domized Controlled Trials, to assess the influence of statins on

consequences in COPD population.

Material and Method

Study site

This study was approved by the Institutional Ethics
Committee (IEC) of SKIMS Srinagar. This study was piloted in
the Departments of Clinical Pharmacology, General Medicine
and Immunology and Molecular Medicine SKIMS Srinagar,

Kashmir. Patients diagnosed with respiratory diseases visiting
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our tertiary care hospital were selected for the study cohort after

taking a proper informed consent.

Sample size determination

To detect the effect of clinical and laboratory outcome
measures of different doses of statin, sample size of 200 subjects
were calculated for this research, which was based on the esti-
mated 9% incidence of COPD in Kashmir with anticipated con-

fidence level of 0.05 and margin of error 3%.
Laboratory analysis

Quantitative levels of interleukin-6 (IL-6), interleukin-8
(IL-8) and C Reactive Protein (hsCRP) were measured from se-
rum by ELISA. The biomarkers were measured before and then

six months after intervention.

Inclusion and Exclusion criteria

Inclusion criteria

a. Patients clinically diagnosed with COPD as per GOLD criteria.

b. Patients who had atleast one or more episodes of acute exacer-

bations needing emergency hospital visits.

c. Patients using supplementary oxygen and corticosteroids for

respiratory problems.
Exclusion criteria

a. Population who had not any history of COPD as per GOLD

criteria.

Randomisation

Participants in the study were assigned into comparison
groups (A, B, C) on the basis of chance (random) process char-
acterized by unpredictability. For this study based on three in-
tervention groups (A, B, and C), six blocks were created as ABC,
ACB, BAC, BCA, CAB, and CBA. The block Randomisation was

done on the basis of Standard Randomisation Block method.

Intervention

Apart from conventional treatment of COPD, the pa-
tients were classified as group A (taking 40mg Atorvastatin),
group B (taking 10mg of Atorvastatin) and group C (controls).
A single daily oral dose at bed time to be taken by patients was
advised for a period of six months. After six months patients

were called for observing consequences (clinical and laboratory

outcomes) as well as any Adverse Drug Reactions (ADRs). Any
ADRs detected were subjected to casuality assessment and cat-
egorization according to WHO Scale before reporting to ADR
Monitoring Center (AMC); Department of Clinical Pharmacol-
ogy SKIMS. The criteria for selecting Statin doses was based on
American college of cardiology (ACC) and American Heart As-
sociation (AHA) classifications of moderate and high intensity

drugs.

Allocation concealment

For each participant assignments was placed in sequen-
tially numbered, sealed opaque envelopes containing tablets
(Atorvastatin 10 mg or 40 mg or placebo identical in appearance)
to be taken orally daily one envelope for four weeks and proper

reporting was done with randomized trial.
Blinding

Blinding was strictly adhered to investigators and par-
ticipants both were kept blind to any assignment. Interventionist
was not involved in conduct of RCT at any stage except for un-
masking concealment to interpret results after completion of the
RCT.

Compliance Monitoring

For compliance monitoring, patients were frequently
but un-announcingly called to attend the study site along with
their remaining assignments. Interviews regarding drug intake
were held in detail. At the same time remaining tablets of their
assigned treatment were counted. In order to remove the adverse
influences of 24 hour frequency and cost on the patient’s com-
pliance to treatment regimen, once daily drug dose (least fre-
quency) provided free of cost, further helped in improving the

compliance
Outcome assessment:

Patients were followed and assessed after six months
of continued intervention therapy for primary and secondary
outcome trials measured by BODE INDEX variables and COPD

Assessment Test score according to predetermined set of criteria.

BODE INDEX: The BODE index, incorporates body mass in-
dex, airflow limitation (forced expiratory volume in one second),
dyspnoea and 6-min walk distance, for prediction of mortality in

chronic obstructive pulmonary disease (COPD).
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Statistical Analytical Methods

Bivariate analysis, Chi square test, Student’s t-test, one
way ANOVA, Multivariate analysis, intention to treat analysis
(ITTA) strategy and Last Observation Carried Forward (LOCF)

method were used at appropriate places. Analysis was done using

standard statistical softwares like SPSS and Minitab.

Results

Table 1: Demographic characteristics of study populatio

Patient characteristics Cases n=172
Age

< 60yrs 64
> 60yrs 108
Gender

Male 130
Female 42
Age at the disease onset

40-59yrs 113
> 59yrs 59
Smoking status

Smoker 50
Non-smoker 10
Ex-smoker 112
Residence

Rural 88
Urban 84

Demographic characteristics of the study cohort

Treatment allocation groups A, B and C were ran-
domized for 172 patients diagnosed with COPD, achieving the
GOLD criteria of COPD, with the age group of 40- 70 years, ir-
respective of gender and smoking status. Comparison of various

demographic characteristics are shown in Figure 1.
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Figure 1: Pictorial representation showing significance of differences in participant population anthropometric

strata

Mostly patients were in the age group of 60-70 years (n=108), group A had 54, 49 were in group B and 69 in group

C.

The rural population comprised of 88 patients (68 male
and 22 female), whereas we had 84 patients from urban regions
of Kashmir (62 male and 22 females). There was no significant
association between the number of patients and their geograph-
ical location. Present status of smoke exposure or dependence
discloses that out of 172 patients, 50 were smokers, 112 were
ex-smokers and 10 were non-smokers. All the 112 ex-smoker
patients were exposed to hookah smoke, 30 ex-smokers had an

exposure to hookah as well as cigarette smoke, however 15 had

exposure to hookah, smoke and biomass fuel and 3 ex-smokers
had exposure to hookah, cigarette, biomass fuel and occupation-
al smoke. For acute exacerbation events throughout the study
period, the number of patients who required hospitalization
were 37 out of 172, with the maximum incidence seen in group
C (n=19;51.4%), followed by group B (n=13;35.1%). Group A
had least frequency (n=5;13.5%), keeping in consideration that
group A took highest dose of statins (40mg) compared to group
B, thus clearly demonstrating (Table 2).

Table 2: Frequency of hospital Admission for exacerbation of the disease

Admission not required Admission Required
Groups
n % n %
A
49 36.6 5 13.5
B
36 26.9 13 35.1
C
50 37.3 19 51.4
Total 135 100.0 37 100.0
*27.01, p <0.05
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Analysis of the comparison of clinical and laboratory indices; pre- and post intervention

Table 3: Comparison of pre and post intervention CAT score of study groups

. Pre CAT  Score| Post CAT Score

Group No. of Patients P value
(Mean+SD) (Mean+SD)
A 54 20.36+9.20 14.47+6.59
49 19.77+7.57 16.00+7.47
C 69 19.88+8.39 18.40+6.40

<0.05
Overall 172 20.01+8.40 16.43+6.93

Comparison of overall pre and post intervention CAT score across three groups A, B and C, were statistically high-

ly significant (p= 0.005) (Table 3).

Table 4: Comparison of pre and post intervention forced expiratory volume in first second (FEV) cross the study

Eur J Med Res Clin Trials 2022 | Vol 4: 101

groups
Group A B C Overall
No. of Patients 54 49 69 172
Pre
Mean FEV1 44.59+15.53 41.27+12.05 45.65+17.35 44.10+15.42
Score
Mean+SD Post
Mean FEV1 49.09+16.89 45.91+15.67 45.94+16.67 46.98+15.92
Score
Pre
FEV1 39.56 34.86 41.54 41.27
Lower Score
Bound | Post
95% FEV1 43.65 38.95 41.02 41.07
Score
fl Pre
or meatt FEV, 49.61 43.69 50.76 46.93
Upper| Score
Bound | Post
FEV1 52.53 50.88 49.86 48.89
Score
P Value >0.05
JScholar Publishers




No statistical significance (p>0.05) was seen between the pre and post intervention forced expiratory volume

in first second (FEV) across the three study groups (Table 4)

Table 5: Comparison of pre and post BODE score across the study groups

CI for mean 95%
Mean+SD

-No Lower Bound Upper Bound

Group of Pre Post Pre Post Pre Post
Patients BODE BODE| BODE| BODE| BODE| BODE| P value

Score Score Score Score Score Score

A 54 5.06+2.20 4.43+2.03 4.39 3.81 5.74 5.05

B 49 5.13+1.86 4.44+1.79 4.50 3.83 5.77 5.05
C 69 5.71+2.33 5.41+2.17 5.06 4.80 6.36 6.02 0.05 >

Overall 172 5.34+2.1 4.81+2.07 4.96 4.45 5.71 5.17

A statistically significant difference in the post intervention mean BODE score between group A and group C (p
< 0.05) and group B and group C (p < 0.05) was observed (Table 5).
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Figure 2: Illustrates the comparison of pre and post intervention IL6 levels in study groups
Levels of IL-6 recorded pre and post intervention for the three treatment groups A, B and C showed a significant statistical
difference (p<0.05) (Figure 2).
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Figure 3: Illustrates the comparison of pre and post intervention of IL-8 levels in the study group

Statistically significant difference were observed in the post intervention mean concentration IL-8 levels between
two treatment groups, A and C (p < 0.05) B and C (p< 0.05) (Figure 3).

Discussion

Kashmir has extended winter time with down pouring
of snow thus intensifying the threat of COPD [14]. This study
investigates the role of statins in COPD patients which is carried

out for the first time in Kashmiri population.

The eligibility for inclusion criteria was fulfilled by 172
out of 200 patients comprising of 130 and 42 males and females
respectively, which were arranged into three blind treatment
allocation groups A, B and C. Majority of males in this study
may be explained for more smoking habits among them. India
recorded 11.76:1 male to female ratio of smoking [29]. Several
studies have recognized male gender and later ages as elements
responsible for COPD (9, 30). This affiliation has been endorsed
to the higher predominance of smoking among males and collec-
tive outcomes of smoking and other exposures with increasing
age [2, 31, 32]. Majority of patients were in the age group of 60
- 70 years for all the three treatment groups (n=108,) which is

in acquaintance with other studies [11,33]. COPD is more prev-

alent among people with age more than 65yrs affecting 34-200
out of 1000 people [34]. COPD is the prime cause of hospital-
ization among older population in US [34]. Nearly equivalent
predominance of 88 patients (66 male and 22 female) from rural
areas and 84 (62 male and 22 female) from urban localities of
Kashmir valley recommends the common cause of exposure re-
gardless of variance of regionality within the valley. An incidence
of 7.55% in smokers and 10.56% in people living in poorly ven-
tilated houses was reported by a study conducted in urban areas
of Kashmir [10]. Thus puts forth that tobacco smoking being the
imperative risk factor for COPD in Kashmir. In this study we had
29.1% smokers, 65.1% ex-smokers and 5.8% non-smokers.

In this study age at the onset of disease for 113 patients was be-
tween 40 and 59 years and for 59 patients age was 60 years or
above. During the course of COPD the most common symp-
toms were cough, dyspnea, breathlessness and variable number
of acute exacerbation usually deteriorating during winters and

poorly ventilated and crowded spaces.

During this study period 37 patients needed hospitalization for
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the acute exacerbation episodes with the incidence of 5 (13.5%),
13 (35.1%) and 19 (51.4%) patients from groups A, B and C re-
spectively (Table 1). These findings suggest that statins may avert
or at least lessen the incidence of acute episodes of COPD need-

ing hospital admissions.

On comparison of CAT score before and after interven-
tion of statins for 6 months we observed a statistically signifi-
cant improvement in group A which received maximum dose
of statins. Also Post Hoc analysis revealed a highly statistical
significance between the group taking maximum dose of statins
(group A) and the group taking routine medications for COPD
(group C) (p<0.05) (Table 2).

For all the three treatment group of patients A, B and
C we observed comparable Pre intervention FEV, score and
post intervention FEV1 score showed a remarkable change al-
though not significant, thus pointing towards higher dosage and
prolonged use of statin therapy for overall beneficial effects in
patients (Table 3). However FEV, when taken along with addi-
tional factors for disease diagnosis in the BODE Score illustrates
statistically significant change (Table 4). Changes observed in the
BODE score across the three groups after the subsequent inter-
vention for six months were statistically significant (p<0.05). A
statistically significant change was observed in the post interven-
tion mean BODE score between group A and group C and group
B and group C (p<0.05). There is a strong correlation between
mortality and even cardiac death in COPD patients and rate of
decline of FEV1 [35]. In this study lesser rate of decline for six
months period was observed which was statistically insignificant
(p>0.05), which points towards higher dosage and prolonged use
of statin therapy for overall beneficial effects in patients.

Currently inflammation is regarded as main stimulus
(36) for COPD and statins have an array of pleotropic effects
like anti-inflammation and latest evidence puts forth that statins
lessen inflammatory effects [37,38]. In this study, patients reveal
significant rise of inflammatory markers like IL-6, hsCRP and
IL8 linked with the inception of this malady, and subsequently
six months after intervention with statins a noticeable decrease
was observed in the hsCRP concentration of the test groups as
compared to controls after receiving 40 mg of statins than 10mg
of statins daily for six months (p>0.05). From these findings one
can infer that the advantageous outcomes of statins on hsCRP
concentration is more seen at consistent advanced doses than at

lesser doses.

Higher levels of pro inflammatory cytokines like IL-6

and CRP was observed to be linked with lower FEV1 (39, 40).
Several studies have shown that COPD patients have raised con-
centration of serum CRP than healthy controls which can display

the disease severity [41,42].

Levels of inflammatory cytokines (IL-6, IL-8) were sig-
nificantly lowered after the use of statin therapy for six months
period (A vs B p>0.05) when matched with controls or group C
(A vs C p<0.05), (Bvs C p< 0.05, table 5, 6). The different dosages
of drug within the two test groups A and B (40 mg and 10 mg)
did not change much the effect between these two groups. By
intervention of the statins, progress in the levels of the inflamma-

tory cytokines responsible for COPD has been witnessed.

Data generated from this study may form basis for mak-
ing statins as a mandatory component in the treatment protocol
of the diseases and an initiative to make it available in hospital
formularies for this indication besides its other pharmacological
indications. Drug safety with compliant low single daily dose and
efficacy makes it appropriate and optimum treatment option for

the Disease.

In view of above findings we can interpret that Statin
therapy for a sustained periods appears to provide general ad-
vantage in improving the laboratory as well as clinical parame-
ters in COPD patients

Conclusion

The purpose of this study was to investigate the con-
sequence of supplementary treatment on the clinical severity of
COPD patients from Kashmir. This study is aimed to positively
contribute and validate significance and underlying principle of

adding statins to the current treatment choices for COPD.

This study confers that statins have noteworthy supple-
mentary paybacks in COPD where raised levels of numerous in-
flammatory mediators is common and statins are meant to target
the pulmonary inflammation. Current study discloses that statins
have a substantial advantageous result not only on CRP but also
on other essential inflammatory markers. Thus, statins may char-
acterize an innovative and much required additional treatment
scheme in COPD patients particularly in Kashmir region where
climatic as well as socio-economic features have proven to aug-
ment to the quantity of patients and furthermore degrades the

situation of those previously suffering from this sickness.
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