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INTRODUCTION 


Chronic  Obstructive  Pulmonary  Disease  is  a  common,  preventable  and 
 treatable disease characterized by a persistent  respiratory symptoms and airflow 
 limitation  due  to  airway  and  /  or    alveolar  abnormalities  usually  caused  by  a 
 significant exposure to noxious  particles or gases. 


COPD  represents  an  important  public  health  problem  and    is  a  major 
 cause  of  chronic  morbidity  and  mortality    throughout  the  world.  COPD  is 
 currently the fourth leading cause of death worldwide [1] but it is    projected to 
 cause over 6 million deaths by 2020 and thereby becoming a third  leading cause 
 of death in the world. 


The  Global  Burden  Of    Disease  study  found  that  COPD  is  a  major 
 contributor  to  disability  and  mortality  in  the  world.  In  2005  COPD  was  the  8th
 leading  cause  0f  Disability  Adjusted  Life  Year  lost,  but  by  2013  COPD  was 
 ranked at fifth leading cause of  Disability Adjusted Life Year lost.  


COPD patients frequently have associated cardiovascular disease, skeletal 
muscle dysfunction, lung cancer, metabolic syndrome, osteoporosis , depression 
and anxiety. These comorbidities can independently influence the mortality and 
hospitalizations  in COPD patients. 
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 RISK FACTORS OF COPD: 


COPD  results  from  a  complex  interaction  between  genes  and 
 environment.  Though  cigarette  smoking  is  the  commonest  risk  factor,  there  are 
 evidences that non-smokers may also develop COPD. 


Exposure to Particles: 


Cigarette smoking is the commonest risk factor for COPD. Other types of 
 tobacco such as pipe, cigar [2] are also risk factors of COPD. Passive exposure 
 to  cigarette  smoke  is  also  known  an  Environmental  Tobacco  Smoke  (ETS),  is 
 also a known risk factor for COPD. Occupational exposure, indoor and outdoor 
 air pollution are other risk factors of COPD. 


A  Swedish  cohort  study  [3]reported  that  population  attributable  risk  for 
 development  of  COPD  in  smokers  is  76.2%  .  In  India  most  of  the  smokers  are 
 using  bidi  for  smoking  than  cigarette  [4].  Ventilatory  function  deterioration  is 
 common among smokers than non-smokers. 


In  males,  the  average  decline  in  FEV1  is  around  9  ml  per  year  for  each 
pack-year of smoking. In females the average decline in FEV1 is approximately 
around  6  ml  per  year  for  each  pack-year  of  smoking.  Eventhough  tobacco 
content is low in bidi, bidi smokers are more vulnerable to develop COPD than 
cigarette smokers [5].
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Risk of COPD is proportional to the number of cigarettes or bidis smoked 
 per day. Risk also increases with the duration of smoking. The risks are lower at 
 a lower dose and lesser duration of smoking .The Lung Health Study, stated that 
 there  is  an  accelerated  decline  in  FEV1  in  COPD  patients  if  they  continue 
 smoking. 


Chronic  inhalation  of  particles  and  the  gases  carry  a  greater  risk  for 
 developing  COPD.  But  we  are  not  able  to  estimate  the  correct  prevalence  of 
 COPD among workers because most of the workers are also smokers and those 
 with COPD drop out from work. The American Thoracic Society states that 15% 


of COPD cases are due to occupational exposure.  


People  working  in  rubber  industry,  plastic  industry  and  leather  industry 
 are at increased risk of COPD[6]Also, people who work in textile mills and food 
 product manufacturing unit are also at increased risk[7]. 


In  developing  countries  like  India,  especially  in  an  urban  population, 
outdoor air pollution has been implicated as a cause for COPD and various other 
respiratory  diseases  [8]. It  is  due  to  the  pollutants  from  industries  and  motor 
vehicles  causing  pathological  changes  in  the  lung  and  airway.  A  prior  study 
observed that higher traffic density is associated with increased risk of COPD in 
women population. These pollutants are known to cause bronchial hyperactivity, 
airway oxidative stress, pulmonary and systemic inflammation [9]. 
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Biomass  fuel  is  obtained  from  the  combustion  of  wood,  dried  dung,  and 
 crop  residue.  Exposure  to  biomass  fuel  is  an  important  source  of  indoor  air 
 pollution.  It  is  an  important  cause  of  COPD  among  the  women  population, 
 especially in rural India. Combustion of biomass fuel especially in closed spaces 
 results in the inhalation of the toxic gases which contributes to the development 
 of  COPD.  The  risk  of  COPD  among  women  in  urban  population  is  less  when 
 compared  to  women  in  rural  areas.  This  is  because  women  in  rural  areas 
 frequently use biomass fuel whereas women in urban areas use LPG as fuel for 
 cooking purposes. 


Genetic factors: 


The genetic factor that is documented is a hereditary deficiency of alpha 1 
 antitrypsin  (AATD)  [10],  a  major  inhibitor  of  serine  proteases.  It  illustrates  the 
 interaction between the gene and the environmental exposures that predispose an 
 individual to Chronic Obstructive Pulmonary Disease. 


Gene encoding for the matrix metalloproteinase 12 (MMP12) was related 
 to decline in lung function. 


AATD accounts for approximately 1-2% of total cases of COPD.  


Conditions suggesting alpha 1 anti-trypsin deficiency are:  


  Early onset emphysema (age less than 45 years).  


  Emphysema in a non-smoker.  


  Emphysema predominantly in lung bases.  
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  Family  history  of  early  onset  emphysema  or  non-smoking  related 
 emphysema.  


  Bronchiectasis without any other aetiology[2]


AGE AND GENDER: 


Age  is  often  listed  as  a  risk  factor  for  development  of  COPD.  Aging  of 
 the airway and lung parenchyma  may resemble some of the changes associated 
 with COPD. 


In earlier days, COPD prevalence and mortality were greater in men, but 
 recent data from developed countries has reported that the prevalence of COPD 
 is  almost  equal  among  both  the  sexes,  this  could  be  due  to  changing  trends  in 
 tobacco smoking. 


Childhood lower respiratory tract infection: 


Ventilatory  function  in  an  adult  depends  upon  the  lung  function  in  their 
 childhood. Hence, the respiratory tract infections that occurred during childhood 
 can  affect  the  lung  development  and  tend  to  increase  the  risk  of  developing 
 COPD later [11]. 


Airway Hyperresponsiveness:  


In  COPD,  airway  hyper-responsiveness  is  often  associated  with  an 
accelerated  decline  in  FEV1.However  airway  hyper-responsiveness  does  not 
predict bronchodilator responsiveness. 
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 Socioeconomic status: 


Lower socioeconomic status is one of the factor associated with increased 
 risk  of  COPD.    This  is  because,  an  increased  amount  of  smoking  is  seen  in 
 people with low socioeconomic status. 


PATHOGENESIS:  


Inflammation: 


Inflammation  of  the  lower  respiratory  tract  has  an  important  role  in  the 
 pathogenesis  of  COPD.  Following  the  exposure  to  tobacco  smoke  and  other 
 inhaled  particles,  there  is  a  recruitment  of  inflammatory  cells  in  the  lungs  and 
 airways. Inflammatory cells seen are neutrophils, macrophages, eosinophils and 
 lymphocytes. They cause lung injury and disrupt the normal mechanism of lung 
 repair.  Bronchoalveolar  lavage  (BAL)  fluid collected from  smokers  show  more 
 macrophages when compared to    non-smokers[2] 


Proteinase and Antiprotease Imbalance:  


In COPD, there is an imbalance between the production of proteinase and 
 antiproteinase. Major proteinase that affects the  lung parenchyma are neutrophil 
 elastase,  Proteinase  3,  cathepsin  B,  cathepsin  S,  cathepsin  L,  MMP  (Matrix 
 Metalloproteinase). 


Some  of  the  antiproteinases  are  alpha  1  antitrypsin,  Matrix 
metalloproteinase  inhibitors,  alpha  2  macroglobulin,  Secretory  leukocyte 
protease  inhibitor(SLPI),  Elafin  and  cystatin  C.  Neutrophil  elastase  causes 
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parenchymal  destruction,  hyperplasia  of  mucous  glands  and  induces  mucus 
 hypersecretion. 


Fig: Overview of COPD pathology: 
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 Oxidative Stress 


Cigarette  smoke  contains  many  chemicals  that  are  reactive  oxidant 
 species.  Also,  the  inflammation  caused  itself  generates  oxygen-free  radicals 
 leading to tissue destruction. In vitro study  done by  Schaberg et al  showed that 
 alveolar  macrophages  and  airway  neutrophils    generate  more  oxygen  free 
 radicals such as hydrogen peroxide, hydroxyl radicals, and superoxide radicals in 
 smokers than non-smokers.  


Oxidative  stress  causes  the  damage  of  the  extracellular  matrix  and 
 inactivation of key anti-oxidant defences. Antioxidants generally protects against 
 oxidative injury. Superoxide dismutase, Catalase, and glutathione peroxidase are 
 some of the antioxidants that protects against oxidation injury. Copper and zinc 
 dependent  superoxide  dismutase  are  found  in  cytoplasm  and  manganese 
 dependent superoxide dismutase is found in mitochondria.  


There can also be reduction of endogenous antioxidants in COPD, due to 
 reduction  in  the  levels  of  the  transcription  factor    Nrf2    regulates  many  of  the 
 antioxidant genes.  


Vitamin A and Vitamin E are present in epithelial lining fluid and act as 
antioxidants[2]. 
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Fig : Pathogenesis of COPD 
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AIMS AND OBJECTIVES 


PRIMARY OBJECTIVE: 


  


TO  ESTIMATE  THE  PREVALENCE OF  


RENAL DYSFUNCTION IN 


       PATIENTS  WITH   


CHRONIC OBSTRUCTIVE PULMONARY DISEASE. 
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REVIEW OF LITERATURE 


COPD AND IT’S COMORBIDITIES:  


COPD is a multisystem disease with inflammation at its peak leading on 
 to mortality. The extent of the inflammatory reaction almost correlates with the 
 severity of the disease. 


Extrapulmonary  comorbidities  has  an  influence  on  the  prognostic 
 outcomes of  the patients with COPD. Tobacco smoking is a common risk factor 
 for many other associated comorbidities, including coronary heart disease, heart 
 failure and lung cancer(12).  


Various comorbidities associated with COPD are: 


  Pulmonary hypertension  


  Malnutrition  


  Coronary artery disease  


  Heart failure  


  Lung cancer  


  Systemic venous thromboembolism  


  Peripheral muscle wasting 


  Anxiety & depression  
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  Osteoporosis  


  Metabolic syndrome  


  Diabetes and hypertension  


  Sleep disturbances  


  Obstructive sleep apnea  


  Peripheral vascular diseases  


  Cognitive impairment  


Extent  of  renal  dysfunction  associated  with  COPD  is  largely 
 understudied.  It  could  be  a  part  of  systemic  inflammation  or  it  could  be  due  to 
 the  common  risk  factors  associated  with  both  these  conditions  such  as  age  and 
 tobacco use.  


There are lot of other proposed mechanisms involved in the pathogenesis, 
which  includes  vascular  cause,  persistent  hypercapnia  itself  drives  the 
development of renal dysfunction.  
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SYSTEMIC INFLAMMATION IN COPD: 


Chronic  obstructive  pulmonary  disease  is  characterised  by  chronic 
 inflammation  of  the  pulmonary  tissue.  The  extent  of  the  inflammation  is 
 proportional to the severity of the disease.  


The increase  in inflammatory  mediators in COPD has been thought be a 
 part of       “spill over” of the mediators from the pulmonary compartment which 
 is  mainly  responsible  for  the  inflammation  present  in  the  systemic  circulation. 


The role of the spill over hypothesis has been further emphasized in many other 
 researches  by  observing  the  relationship  between  the  inflammatory  mediators 
 and pulmonary tissue-derived proteins. 


The probable mechanism proposed in spill over hypothesis are(14) : 


The Leakage of reactive oxygen species and stress induced cytokines into 
 the  systemic  circulation.  Preactivation  of  peripheral  blood  leukocytes  that  can 
 result  in  aberrant  homing  and  activation  of  inflammatory  cells.    Liberation  of 
 proinflammatory  mediators  by  stromal  cells  and  leucocytes  present  in  the 
 pulmonary tissues during progression of the disease.  


The  intensity  of  the  inflammation  in  the  systemic  circulation  is  directly 
proportional  to  the  poorer  quality  of    life,  degree  of  airflow  limitation  and 
exercise  intolerance  observed  in  COPD.(16)    COPD  can  cause  a  low  grade 
systemic  inflammation  due  to  hypoxia  and  various  other  mechanisms  and 
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systemic inflammation in turn has propensity to adversely affect the clinical  and 
 functional characteristics of COPD. 


The various mediators that take part in systemic inflammation are: 


Cytokines 
 Interleukin-6: 


Interleukin (IL)-6 is increased in the systemic circulation of patients with 
 COPD, more commonly during exacerbations, and may account for the increase 
 in  circulating  acute  phase  proteins  such  as  C-reactive  protein  (CRP)  found  in 
 patients  with  COPD  as  it  induces  the  release  of  acute  phase  proteins  from  the 
 liver  [19].  The  effects  of  circulating  IL-6,  apart  from  increasing  acute  phase 
 proteins, are not  yet certain but there is evidence that it may be associated with 
 weakness of the skeletal muscle. 


 In an elderly population with or without airway obstruction, plasma IL-6 
 levels are related to decreased muscle strength measured by quadriceps strength 
 and exercise capacity [20]. In rats, infusion of IL-6 induces both cardiac failure 
 and  skeletal  muscle  weakness  [21].  Elevated  levels  of  circulating  IL-6 
 concentrations are found in several comorbid diseases. 


Tumour necrosis factor-α: 


Plasma  tumour  necrosis  factor  (TNF)-alpha  and  its  soluble  receptor  are 
increased in  patients with COPD [22–24], and TNF-alpha is also released from 
circulating  cells  in  COPD  patients  with  cachexia[25].  Circulating  TNF-alpha 
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appears to be related, at least in part, to hypoxia [26]. Increased systemic TNF-
 alpha has been implicated as a mechanism of cachexia, skeletal muscle atrophy 
 and  weakness  in  COPD  patients.  Chronic  administration  of  TNF-alpha  in 
 animals results in cachexia,leucocytosis, anaemia and infiltration of neutrophils 
 into organs such as the heart, liver and spleen[27]. 


IL-1 β: 


IL-1beta has also been linked to cachexia, but increased plasma levels or 
 decreased levels of its endogenous antagonist IL-1 receptor antagonist have not 
 been  found  in  COPD,  although  there  is  an  association  between  COPD  and  a 
 polymorphism of the IL-1b gene [24]. 


Chemokines: 


CXCL8  (IL-8)  and  other  CXC  chemokines  play  a  significant  role  in 
 neutrophil and monocyte recruitment in COPD patients, but circulating CXCL8 
 concentrations are also high in COPD patients and are related to skeletal muscle 
 weakness [28]. 


Adipokines: 


Leptin  is  an  adipokine  which  is  derived  from  fat  cells  that  plays  an 
important  role  in  regulating  energy  balance,  and  in  COPD  patients,  plasma 
concentrations  tend  to  be  lower  than  normal  and  there  is  a  loss  of  diurnal 
variation [24], but its role in cachexia is not clear. On contrary to it, circulating 
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concentrations  of  ghrelin,  a  growth  hormone-releasing  peptide  that  increases 
 food intake, is elevated in cachectic patients with COPD. 


Acute phase proteins 
 CRP: 


CRP  is  an  acute  phase  protein,  which  is  increased  in  the  plasma  of 
 patients  with  COPD,  particularly  during  acute  exacerbations.  In  stable  COPD 
 patients,  plasma  concentrations  are  related  to  or  cause  mortality  in  mild  to 
 moderate patients, but not in severe and very severe patients . Increased CRP is 
 also  related  to  functional  status  and  exercise  capacity  and  appears  to  be  an 
 important  predictor  of  body  mass  index  (BMI)[22].Though  CRP  is  related  to 
 forced expiratory volume in one second (FEV1) in cross-sectional studies, there 
 is no association with the gradual decline of FEV1 in longitudinal studies . CRP 
 is also increased in  COPD acute exacerbations, due to viral or bacterial causes 
 and  a  high  concentration  of  CRP measured  2  weeks  after  a  acute    exacerbation 
 predicts the likelihood of recurrent exacerbation [29]. 


The  link  between  increased  C-Reactive  Protein  and  the  prediction  of 
cardiovascular  risk  has  suggested  that  there  might  be  an  association  between 
COPD  and  the  increased  prevalence  of  cardiovascular  disease,  but  this 
relationship may be confounded by common risk factors, such as smoking. The 
functional role of CRP is uncertain. CRP binds to damaged tissues and leads to 
activation  of  the  complement,  resulting  in  endothelial  dysfunction  and  tissue 
inflammation.   
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A  small  molecule  inhibitor  of  CRP  1,  6-bis(phosphocholine)-  hexane, 
 neutralises  the  effects  of  CRP  in  animal  models  and  therefore  may  be 
 cardioprotective  .The  role  of  CRP  has  been  questioned  by  the  recent 
 demonstration  that  transgenic  overexpression  of  human  CRP  in  mice  is  neither 
 pro-inflammatory  nor    pro-atherogenic.    Furthermore,  there  is  evidence  to 
 suggest  that  CRP  may  play  a  significant  role  in  innate  defence  against 
 Streptococcus  pneumoniae,  so  that  inhibiting  CRP  could  have  detrimental 
 effects,  since  this  organism  commonly  colonises  the  lower  airways  of  these 
 COPD patients [30]. 


Fibrinogen: 


Plasma  fibrinogen  levels  are  increased  in  COPD  patients  with  recurrent 
 exacerbations.  An  elevated  plasma  fibrinogen  in  a  population  is  related  to  low 
 FEV1 and an increased risk of exacerbation for COPD [31]. 


Serum amyloid A: 


Serum  amyloid  (SA)-A  is  an  acute  phase  reactant  that  is  secreted  by 
 circulating        pro-inflammatory cytokines from the liver but unlike CRP, also 
 from  inflamed  tissue.  Proteomic  analysis  of  plasma  has  identified  an  increased 
 levels  of  SA-A  during  acute  exacerbations  of  COPD  and  its  concentrations  are 
 correlated with the severity of exacerbations. 


 SA-A binds to Gram-negative bacteria and is part of the innate immune 
mechanism against bacterial infections, but it also has pro inflammatory effects, 
including  the  activation  of  monocytes, neutrophils    and  T-helper  cell  (Th)  type 
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17. It has recently been discovered that SA-A is an activator of Toll-like receptor 
 (TLR)2,  resulting  in  activation  of  the  inflammatory  transcription  factor  nuclear 
 factor (NF)-kB [32].  


Surfactant protein D: 


 Surfactant protein (SP)-D is a glycoprotein of the collectin family and is 
secreted  mainly  by  type  II  pneumocytes  and  plays  a  significant  role  in  innate 
defence  against  microorganisms.  Serum  Surfactant  protein  (SP)-D  levels  are 
raised in patients with COPD and are better related to severity of the disease and 
symptoms  than  C-Reactive  Protein  [33].  Since  Surfactant  protein  -D  is  derived 
mainly  from  peripheral  lung  tissue  it  provides  a  significant  evidence  that 
pulmonary  inflammation  can  lead  on  to  inflammatory  changes  in  the  systemic 
circulation rather than vice versa. 
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Fig : Systemic Inflammation in COPD 
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 Circulating cells 


Various  abnormalities  in  circulating  leukocytes  have  been  reported  in 
 COPD  patients.  This  may  reflect  systemic  effects  of  inflammatory  mediators 
 derived from the lung on circulating cells or the bone marrow, or abnormalities 
 in  circulating  cells  may  represent  an  underlying  mechanism  for  amplifying 
 inflammation  in  the  lungs  in  response  to  cigarette  smoking.  Abnormalities  in 
 circulating  leukocytes  may  have  effects  on  organs  other  than  the  lung  and 
 therefore may be contributory to comorbidities. An integral part of the systemic 
 inflammatory response is the activation of the bone marrow, which results in the 
 release  of  leukocytes  and  platelets  into  the  blood  circulation.  The  leukocyte 
 count is a predictor of total mortality independent of cigarette smoking in a large 
 population-based study [34]. 


Monocytes: 


Circulating  monocytes  in  the  lung  are  recruited  by  chemotactic  factors 
 such as CXCL1 (growth-related oncogene-a) and chemokine (C-C motif) ligand 
 (CCL)-2  (monocyte  chemotactic  protein-1)  into  the  lungs,  where  they 


differentiate  into  the  macrophages  that  drive  the  disease  .  Monocytes  from 
COPD patients show enhanced chemotactic responses to CXCL1 and the related 
chemokine  CXCL7  (neutrophil  activating  protein  2)  compared  with  monocytes 
from  non-smokers  and  normal  smokers,  but  normal  responses  to  CXCL8  and 
CXCL5  (epithelial  neutrophil  activating  peptide  of  78kD).  There  is  no  increase 
in  expression  of  their  common  receptor  CXCR2  and  the  enhanced  chemotactic 
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response  to  CXCL1  appears  to  be  explained  by  increased  turnover  of  CXCR2 
 [35]. 


This  abnormality  infers  that  there  may  be  some  intrinsic  abnormality  in 
 circulating  monocytes  that  could  account  for  the  greater  accumulation  of 
 macrophages  in  the  lungs  of  patients  with  COPD  than  in  normal  smokers. 


Circulating  monocytes  also  release  more  matrix  metalloproteinase  (MMP)-9 
 spontaneously after lipopolysaccharide stimulation in cells from COPD patients 
 compared with cells from non-smokers [36].  


A  major  function  of  alveolar  macrophages  is  phagocytosis  of  inhaled 
 foreign  particles,  including  bacteria.  Alveolar  macrophages  show  decreased 
 phagocytosis  of  bacteria,  such  as  H.  influenzae  and  S.  pneumoniae,  which 
 colonise  the    airways  of  COPD  patients  and  may  be  involved  in  bacterial 
 exacerbations and in driving the immune inflammatory response.  


Monocytes  from  COPD  patients  have  a  similar  phagocytic  potential  to 
cells  from  normal  smokers  and  non-smokers,  but  when  transformed  into 
macrophages,  show  the  same  defect  in  phagocytosis  as  observed  in  alveolar 
macrophages. This does not appear to be a generalised defect in phagocytosis as 
the uptake of inert particles is not impaired. The defect cannot be accounted for 
by  a  defect  in  scavenger  receptors  and  may  be  due  to  an  intracellular  defect  in 
the  phagocytic  machinery  required  to  take  up  bacteria.  This  suggests  that  there 
may be an intrinsic defect in monocytes once they differentiate to macrophages 
in the lungs that may result in impaired innate immunity against bacteria. 
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 Neutrophils: 


Circulating  neutrophil  numbers  are  not  elevated  in  COPD  patients  but 
 there is an inverse correlation between neutrophil numbers in the circulation and 
 FEV1.  There  may  be  an  increased  turnover  of  neutrophils  in  smokers  because 
 neutrophils  appear  to  marginate  in  the  pulmonary  circulation  and  are  then 
 replaced in the periphery by increased bone marrow production. 


 In  rabbits,  IL-6  and  granulocyte-macrophage  colonystimulating  factor 
 (GM-CSF) increase production from the bone marrow in association with down 
 regulation  of  L-selectin  on  circulating  neutrophils  and  promoting  preferential 
 sequestration  in  the  pulmonary  circulation.  Chemotactic  responses  to  formyl-
 methionyl-leucyl-phenylalanine  and  proteolytic  activity  of  circulating 
 neutrophils are raised in patients with COPD compared with normal smokers and 
 non-smokers, indicating an abnormality in circulating cells [37]. 


Neutrophils from patients with COPD also show an increased production 
 of  reactive  oxygen  species  in  response  to  stimulatory  agents.  Although  no 
 significant  difference  in  spontaneous  apoptosis  of  circulating  neutrophils  has 
 been  reported  in  COPD  patients  compared  with  normal  smokers,  there  is  a 
 decrease  in L-selectin and an increase in Mac-1 (CD11b) expression . 


Lymphocytes: 


Changes  in  circulating  lymphocytes  are  hard  to  interpret  as  they  may 
reflect  a  recruitment  of  circulating  lymphocytes  into  the  lungs.  In  some  studies 
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there  is  no  major  change  in  total  T-cell  population  but  an  increase  in  B-
 lymphocytes in patients with COPD. 


There is also a raise in apoptosis of peripheral T lymphocytes from COPD 
 patients,  with  significantly  increased  expression  of  Fas,  TNF-alpha  and 
 transforming growth factor (TGF)-beta. A more recent study reports an increase 
 in CD8+ cells, particularly those expressing Fas, indicating that there can be an 
 increase  in  apoptosis  of  CD8+  T-cells.  Subset  analysis  has  shown  a  slight 
 increase  in  CD4+  cells  expressing  interferon  (IFN)-c  and  a  decrease  in  cells 
 expressing IL-4, indicating Th1 predominance in the peripheral circulation, with 
 no  changes  in  CD8+  cell  subsets.  Circulating  T-cells  are  increased  in  normal 
 smokers but not in patients with COPD [38]. 


Natural killer cells: 


A  reduction  of  cytotoxic  and  phagocytic  function  of  circulating  natural 
killer cells has been reported in COPD, but the significance of this observation is 
uncertain. 



(34)24 


SYSTEMIC MANIFESTATIONS OF COPD: 


COPD AND RENAL DYSFUNCTION: 


It  is  largely  unknown  to  which  extent  COPD  is  associated  with  renal 
 dysfunction.  


A proportion of patients with COPD has diminished  muscular  mass, and 
 thus, serum creatinine might be falsely low as the result of decreased release of 
 creatinine.  Also,  Chronic  Renal  Failure  (CRF)  may  be  associated  with  normal 
 creatinine  levels,  a  condition  known  as  unrecognized  or  concealed  CRF.  The 
 association between COPD and CRF may be explained by several factors.  


       It was observed that renal arteriolar resistances are increased in patients 
 with  COPD,  because  of  the  increase  in  the  local  adrenergic  discharge  due  to 
 Carbon dioxide retention. In the early stages of COPD, perfusion of the kidneys 
 are usually normal, but as the disease progresses, particularly as Carbondioxide 
 retention  develops,  blood  flow  to  the  renal  system  gradually  decreases.  PaCO2 
 has been found to correlate inversely with effective renal plasma flow and with 
 the ability of sodium and water excretion. Increase in Carbondioxide levels may 
 cause  constriction  of  renal  blood  vessels  directly  and  indirectly  by  stimulating 
 sympathetic system as detected by elevated  levels of norepinephrine[47-48]. 


Nicotine in the smoke  and few heavy  metals  such as lead and cadmium, 
which are components of smoke, are the risk factors in common for COPD and 
renal dysfunction. Nicotine causes nephropathies with an increased incidence of 
microalbuminuria progressing to proteinuria[49]. 
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COPD  is  known  as  a  cause  of  systemic  inflammation.  Pro-inflammatory 
 cytokines, especially tumour necrosis factor-alpha, play a significant role in the 
 disease  process.  This  systemic  inflammatory  state  in  patients  with  COPD  is 
 associated  with  the  increased  risk  of  cardiac  injury.  In  addition  to  pulmonary 
 inflammation, several other parts of the body are affected resulting in decreased 
 muscle  mass,  weight  loss,  diabetes,  atherosclerosis,  osteoporosis  and  renal 
 dysfunction. So the systemic inflammatory reaction seen in patients with COPD 
 might explain the association between COPD and CRF[50]. Also, as a result of 
 the  muscle  wasting  and  reduced  muscular  mass  frequently  occurring  in  COPD 
 patients; serum creatinine levels might be falsely low as the result of decreased 
 creatine  release  and  the  GFR  may  be  reduced  despite  normal  creatinine 
 concentration (concealed CRF). 


       Pulmonary hypertension secondary to COPD, may be associated with 
 the progression of kidney disease. Fifth; coronary artery disease, which is highly 
 prevalent in patients with COPD, is associated with vascular kidney disease[51]. 


The prevalence of renal dysfunction in various studies  performed earlier 
 are: 


Ibrahim l.Elmahallawy et al [52] reported an increased incidence of 46% 


of renal dysfunction among them prevalence of overt renal failure was 20% and 
prevalence of concealed renal failure was 26%. 
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Raffaele  Antonelli  Incalzi  et  all  [53]  reported  an  incidence  of  43%  of 
 renal dysfunction among them prevalence of overt renal failure was 22.2% and 
 prevalence of concealed renal failure was 20.8%. 


Takayuki  Yoshizawa  et  all  [54]  found  that  31%  of  the  study  population 
 developed renal dysfunction. 


Sharanya  et  al  [55]  reported  an  incidence  of  37%  of  renal  dysfunction 
 among COPD patients. 


Bjarte  Gjerde  et  all  [56]  had  a  prevalence  of  9.6%  in  Female  COPD 
 patients and 5.1% in male COPD patients. 


COPD AND CARDIOVASCULAR DISEASE: 


The  relationship  that  exists  between  the  lungs  and  the  heart  is  such  that 
any dysfunction that impacts either lung or heart is likely to have consequences 
on  the  other.  This  relationship  is  important  in  patients  with  COPD  and  can  be 
summarised  in  two  types  of  association.  First,  one  correlates  the  pathogenesis 
that  share  similar  risks,  such  as  cigarette  smoke  and  coronary  artery  disease 
(CAD),  or  congestive  heart  failure  and  COPD;  and  second,  those  which  can 
cause dysfunction of the cardiovascular system from primary pulmonary disease, 
such  as  secondary  pulmonary  hypertension  and  ventricular  dysfunction  due  to 
increased intra-thoracic mechanical loads. 
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In the Lung Health Trial, which included almost six thousand patients and 
 followed  them  over  fourteen  years,  FEV1  was  an  independent  predictor  of  the 
 probability of dying from a coronary artery disease. However, it has been proved 
 that the risk of myocardial infarction increases independent of smoking habit in 
 patients with COPD. 


The  plaques  seen  in  atherosclerosis  show  a  low  grade  inflammatory 
 reaction,  with  elevated  numbers  of  macrophages  and  IFN  -γ  secreting  Th1 
 lymphocytes,  similar  to  the  inflammatory  reaction  seen  in  patients  with  COPD. 


Though  the  strength  of  the  associations  and  the  definitive  mechanisms 
 responsible  have  not  been  entirely  elucidated,  evidences  suggest  that  patients 
 with COPD should be screened for the presence of coronary artery disease. 


COPD AND MUSCLE DYSFUNCTION: 


Skeletal  muscle  weakness  is  one  of  the  major  systemic  effects  of  COPD 
 and  is  often  accompanied  by  loss  of  fat-free  mass  (FFM).  In  chronic  illnesses 
 like  COPD,  loss  of  muscle  mass  occurs  at  a  very  slower  rate.  A  slow  yet 
 substantial  loss  of  muscle  mass  can  be  found  during  ageing  process,called  as 
 sarcopenia. Data from human studies indicate that atrophy of skeletal muscles is 
 apparent in patients with COPD and is specific to muscle fibre type IIA/IIx[40]. 


Furthermore,  these  abnormalities  may  be  related  to  respiratory  function, 
 exercise intolerance,  health status,  healthcare  resource utilisation  and  mortality. 


Muscle wasting is associated with decreased muscle strength, which in turn is a 
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determinant  of  exercise  capacity  in  COPD  patients  independent  of  disease 
 severity. 


COPD AND OSTEOPROSIS: 


Several researches have shown a high prevalence of osteoporosis and low 
 bone mineral density (BMD) in COPD patients, even in earlier stages of disease. 


More than half of patients with COPD recruited for the large TORCH (Towards 
 a  Revolution  in  COPD  Health)  trial  (6,000  patients)  had  osteopenia  or 
 osteoporosis  as  determined  by  dual-energy  radiograph  absorptiometry  (Dexa). 


Fractures  involving  vertebra  are  relatively  common  among  COPD  patients  and 
 the resultant increased kyphosis may further reduce pulmonary function [41]. 


COPD AND DEPRESSION: 


Due  to  the  physical  impairment,  COPD  patients  are  frequently  isolated 
 and unable to engage in social activities. Anxiety and depression are common in 
 patients  with  COPD  and  appear  to  be  more  prevalent  than  in  other  chronic 
 diseases. Depression that is clinically relevant are estimated to occur in 10–80% 


of all COPD patients. 


The pathophysiology for depression in patients with COPD are not known 
and  likely  to  be  multifactorial.  There  is  a  recent  evidence  that  a  widespread 
systemic  inflammation  may  result  in  depression  and  IL-6  appears  to  play  a 
significant role in humans and in animal models of depression [42]. 
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 COPD AND LUNG CANCER: 


Patients  with  COPD  are  three  to  four  times  more  likely  to  develop  lung 
 cancer  than  smokers  with  normal  lung  function  and  lung  cancer  is  the  most 
 common  cause  of  death  in  COPD  patients,  particularly  those  with  stage  four 
 disease. 


Interestingly, lung cancer was  also common  in patients with COPD who 
 are      non-smokers, in a large prospective trial of almost half a million non-
 smokers.  Female  gender  may  have  a  higher  risk  of  COPD  and  lung  cancer, 
 possibly  due  to  hormone  related  metabolism  of  carcinogens  in  tobacco  smoke 
 [43]. 


COPD AND DIABETS: 


Previous researches show that there is an increased prevalence of diabetes 
 among  patients  with  COPD  (relative  risk  1.5–1.8),  even  in  patients  with  mild 
 degree  of  disease  [1,  150].  The  reasons  for  this  association  are  not  yet  clearly 
 explained. It is unlikely to be explained by high doses of inhaled corticosteroids, 
 as patients who were not on steroids with mild disease also have an elevated risk 
 of diabetes.  


Interestingly,  patients  with  asthma  do  not  have  an  raised  risk  of 
developing  diabetes,  so  this  may  suggest  a  link  to  the  different  pattern  of 
inflammation  in  COPD  compared  with  asthma  and  may  be  related  to 
inflammation  seen  in  the  systemic  circulation.  Pro  -inflammatory  cytokines, 
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including  TNF-alpha  and  IL-6,  may  induce  insulin  resistance  by  blocking 
 signalling through the insulin receptor and increase the risk of type 2 diabetes. 


COPD AND HYPERTENSION:  


The  incidence  of  hypertension  is  approximately    6-50%    and  depends 
 upon  the  level  of  airflow  obstruction.  A  recently  done  INDACO  study 
 demonstrated a 53% incidence of hypertension. 


The  pathological  mechanisms  responsible  for  hypertension  in  COPD  are 
 Vasoconstriction  as  a  result  of  hypoxia,  Free  radical  injury,  Endothelial 
 dysfunction and Arterial stiffness. 


COPD AND OBSTRUCTIVE SLEEP APNEA: 


Epidemiological  studies  had  found  that,20%  of  patients  with  obstructive 
sleep apnoea (OSA) also have associated COPD, whereas 10% of patients with 
COPD have OSA independent of the severity of the disease . OSA patients also 
share  several  of  the  comorbidities  of  COPD,  such  as  endothelial  dysfunction, 
diabetes,  cardiac  failure  and  metabolic  syndrome  .  There  is  a  recent  evidence 
that  obstructive  sleep  apnoea  patients  have  upper  airway  inflammation,  as  well 
as systemic inflammation and oxidative stress [45]. 
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 COPD AND METABOLIC SYNDROME: 


The mechanism responsible for development of COPD and the Metabolic 
 syndrome  is primarily due to systemic inflammatory reaction[46]. 


Several  mechanisms  has  been  hypothesised  regarding  the  association 
 between obesity and airflow limitation  


(a) Decrease in the compliance of the lung and the chest.  


(b) Expiratory airflow limitation and Small airway dysfunction. 


(c) Variable reduction in respiratory muscle strength. 


(d) Increased workload of breathing. 
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MATERIALS AND METHODS 


STUDY DESIGN:  


     Cross sectional observational study. 


STUDY PERIOD: 


12  months  from May 2017 to April 2018 
 SAMPLING METHOD:  


Done by Consecutive sampling method. 


STUDY CENTRE: 


Rajiv Gandhi Government General Hospital, Park Town, Chennai. 


SUBJECT SELECTION: 


Inclusion criteria: 


  Patients  Attending  thoracic  medicine  OP  and  diagnosed  as  a  case  of 
 COPD  according  to  GOLD  2017  guidelines  with  post  bronchodilator 
 FEV1/FVC less than 0.70 


  Patients  willing  to  participate  in  the  study  and  give  informed  written 
consent. 
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 Exclusion criteria: 


     COPD  with an acute  exacerbation  in  past 6  weeks. 


     Known  cases  of  lung  diseases  other  than  COPD 


     Known cases of CKD 


SAMPLE SIZE: 


364  patients  who  were  diagnosed  as  COPD  and  those  who  satisfied  the 
inclusion and exclusion criteria were enrolled in the study. 
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 DATA COLLECTION: 


The data were collected from the patient are: 


  Name  


  Age 


  Sex 


  Occupation  


Detailed clinical history was collected which included  


  History of cough with expectoration and wheeze with their duration.  


  History  of  exacerbations  and  hospitalization  in  the  past  1  year       
 (exacerbations when patient needed to attend a health care setup because 


of  symptoms  which  lead  to  increase  in  the  dose  or  addition  of  a 
 medication )  


  Histroy regarding severity of symptoms as obtained by Modified  Medical 
 Research  Council  grades(mMRC)  and  using  COPD  assessment  Test 
 (CAT) 


  Previous history of co-morbid illness like diabetes mellitus, hypertension.  


  Smoking history  


  History of exposure to biomass and noxious stimulus  



(46)35 
 Severity of symptoms:  


Severity  of  symptoms  as  perceived  by  the  patient  was  assesed  using 
 Modified Medical Research Council grades (mMRC)  


Modified Medical Research Council grades (mMRC) :  


Modified medical research council scale was used to assess the severity of 
 dyspnoea.  It  quantifies  the  disability  associated  with  breathlessness  by 
 identifying  when  does  the  breathlessness  occurs  (Grades  0  and  1)  or  by 
 quantifying the associated exercise impairment (Grades 2–4) The mMRC grades 
 were self-administered asking patients to choose the description that best suited 
 to their condition. 


Table : Modified Medical Research Council grades 


GRADE  DESCRIPTION 


0  I only get breathless with strenuous excersice 


1  I  get  short  of  breath  with  hurrying  on  the  level  or  walking  up  a 
 slight hill 


2 


I  walk  slower  than  people  of  the  same  age  group  on  the  level 
 because  of  breathlessness  or  have  to  stop  for  breath  when 
 walking at my own pace on the level  


3  I  stop  for  breath  after  walking  about  100  yards  or  after  a  few 
 minutes on the level 


4  I  am  too  breathless  to  leave  the  house  or  I  am  breathless  when 
dressing 
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 CAT SCORE: 


The  COPD  assessment  test  is  a    questionnaire  that  is  completed  by  the 
 patient to assess the status of health and the severity in patients with COPD. The 
 questionnaire was translated to the study site language and then translated back 
 to English. It is composed of eight questions each presented as a six-point (0-5) 
 differential scale with a total score out of 40. The clinical impact of the disease is 
 graded as follows:  


  0-10 – mild 


  11-20 – moderate 


  21-30 – severe 


  31-40 – very severe 
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 SMOKING STATUS:  


Smoking  status  of  the  patient  was  recorded  using  CDC  guidelines 
 definition: [51]  


Current  smoker  -  who  has  smoked  greater  than  100  cigarettes  in  his 
 lifetime and now smokes every day or some days  


Former  smoker  -  who  has  smoked  greater  than  100  cigarettes  in  their 
 lifetime and does not currently smoke.  


Never  smoker  -  who  has  not  smoked  greater  than  100  cigarettes  in  their 
 lifetime.  


Number of pack-years was calculated by the following formula:  
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Number of pack-years = (number of cigarettes/ bidi smoked per day/20) × 
 number of Years smoked [14]. 


Body Mass Index: 


Body Mass Index (BMI) was calculated from the height and the weight of 
 the patient using the formula  


BMI = Weight in kg / (Height in m)²  


Table : Interpretation of nutritional status using BMI 


BMI  NUTRITIONAL STATUS 


<18.5  Under weight 


18.5-24.9  Normal 


25-29.9  Overweight 


≥30  Obese 


Investigations including: 


  Chest X ray PA view 


  Haemoglobin 


  Renal function test 


  eGFR calculation were done. 
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 Pulmonary Function Test: 


Pulmonary function test was done for all patients who were enrolled. The 
 test  was  performed  in  accordance  with  the  criteria  set  by  American  Thoracic 
 Society  using  Easyone  Spirometer.  The  instrument  was  calibrated  daily  as 
 recommended. The procedure was explained to all the patients clearly before the 
 test  is  done.  Any  recent  history  of  smoking,  illness,  medications  were  enquired 
 and the height and weight of the patient was recorded. All participants were kept 
 in the sitting posture for the procedure.  


All  participants  were  instructed  and  demonstrated  to  hold  the  head  in 
 slightly  elevated  manner,  position  the  mouthpiece  and  close  the  lips,  inhale 
 completely  and  rapidly  and  then  exhale  maximally  until  no  more  air  can  be 
 expelled out.  


Instructions  were  repeated  as  necessary.  Throughout  the  manoeuvre, 
 subjects  were  encouraged  to  blast  out  and  exhale  using  appropriate  body 
 languages  and  phrases.  The  test  was  stopped  whenever  they  complained  of 
 distress  or  dizziness.  The  test  was  repeated  till  at  least  three  trials  with  two 
 acceptable  and  reproducible  tests  for  both  FEV1  and  FVC  were  obtained. 


Measurements  were  made  before  and  after  at  least  15  minutes  of  two  puffs  of 
salbutamol  (200  microgram)  administered  using  metered  dose  inhaler  with  a 
volumetric spacer. The degree of airflow obstruction was assessed using GOLD 
guidelines. 
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Table : Severity of airflow limitation as per GOLD guidelines[1] 


GOLD 1  Mild  FEV1≥ 80% PREDICTED 


GOLD 2  Moderate 


50%≤ FEV1 <80% 


PREDICTED 


GOLD 3  Severe 


30%≤ FEV1 < 50% 


PREDICTED 


GOLD 4  Very severe  FEV1 < 30% PREDICTED 


Table : GOLD Category 
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 Serum Creatinine: 


Serum  creatinine  in  blood  is  an  important  indicator  of  renal  health 
 because,  it  is  an  easily  measurable  byproduct  of  muscle  metabolism.  It  is 
 excreted unchanged by the kidneys. 


Most  clinical  laboratories  now  align  their  creatinine  measurements 
 against a new standardized Isotope Dilution Mass Spectrometry (IDMS) method 
 to measure serum creatinine 


Serum  creatinine  value  of  1.2  mg/dl  is  the  cut  off  value,  above  which  is 
 defined as the patient has renal dysfunction.  


Estimated Glomerular Filtration Rate: 


While  recognizing  the  inadequancies  of  plasma  creatinine  and  a  24hr 
 creatininie  clearance,  the  National  Kidney  Foundation  Diseases  outcomes 
 Quality  Initiative  (K-DOQI)  recommends  the  use  of  estimates  of    GFR 
 calculated from prediction equations based on plasma/serum creatinine. 


Earlier  various  equations  were  used  to  calculate  the  GFR,  now  CKD-
 Epidemiology  Collaboration  group  (CKD-EPI)  developed  a  new  equation  in 
 2009, which is the most accepted equation used at the present. 


GFR = 141 * min(Scr/κ,1)α * max(Scr/κ, 1)-1.209 * 0.993Age * 1.018 [if female] * 
1.159 [if black] 
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  Scr is serum creatinine (mg/dL), 


  κ is 0.7 for females and 0.9 for males, 


  α is -0.329 for females and -0.411 for males, 


  min indicates the minimum of Scr/κ or 1, 


  and max indicates the maximum of Scr/κ or 1 


Renal  dysfunction  is  said  to  be  present  when  the  estimated  glomerular 
filtration rates are < 60 ml/min/1.73m2. 
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 RESULTS 
 PATIENT CHARACTERISTICS:  


A total  number  of  364  COPD patients were included in the study after  
 satisfying the inclusion and exclusion criteria. 


AGE DISTRIBUTION 


The  number  of  patients  in  the  age  groups  41-49  is  25(6.9%),  50-59  is 
 98(26.9%), 60-69 is 185(50.8%), ≥ 70 is  56(15.4%). 


Table  : Age distribution 


Fig : AGE DISTRIBUTION 
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 GENDER DISTRIBUTION: 


Among 364 patients enrolled in the study 55 were females and 309 were 
 males. 


Table : Gender distribution 


FREQUENCY  % 


MALE  309  84.9% 


FEMALE  55  15.1% 


TOTAL  364  100% 


       Fig :  Distribution based on Gender 
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 mMRC GRADING OF DYSPNEA: 


The  severity  of  breathlessness  was  graded  based  on  mMRC  grading  of  
 dyspnea.  Of the 364 patients, none had grade 4, while majority were in grade 2 
 or  3mMRC.The  percentage  of    patients  with  grade    1,  2  and  3  were    10.2%,  
 62.4%,  27.5% respectively. 


Table : mMRC grading of dyspnea 


mMRC Grade  FREQ  % 


1  37  10.2% 


2  227  62.4% 


3  100  27.5% 


TOTAL  364  100% 


         


Fig :Distribution based on mMRC dyspnea grading 
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 CAT SCORE: 


In  the  study  population  213  of  them  had  CAT  score  of  less  than  10  and 
 151 of them had CAT score of more than 10. 


Table : Distribution of patients by CAT score 


CAT score  FREQ  % 


<10  213  58.5% 


≥ 10  151  41.5% 


Total  364  100% 


Fig : Distribution of patients by CAT score 
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PREVIOUS HOSPITALISATON IN THE STUDY POPULATION: 


Among 364 study population, 299 patients didn’t have any hospitalisation 
 in the past, 65 patients had more than or eaual to one hospitalisation. 


Table : Distribution of patients by previous hospitalisation 


No.of.Hospitalisation  FREQ  % 


0  299  82.1% 


≥1  65  17.9% 


TOTAL  364  100% 


Fig : Distribution of patients based on past history of  hospitalisations 
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DEGREE OF AIRFLOW LIMITATION IN STUDY POPULATION: 


 In  our  study,  8  patients  were  in  mild  COPD  (>80%  predicted).    44  of 
 them  were  in  very  severe  COPD  (<30%  predicted),  123  had  moderate 
 COPD(50%  to  80%  predicted)  and  majority  i.e.,189    had  severe  airflow 
 limitation(30% to 50%). 


Table : Degree of airflow limitation 
 Degree of airflow 


limitation  FREQ  % 


Mild  8  2.2% 


Moderate  123  33.8% 


Severe  189  51.9% 


Very severe  44  12.1% 


Total  364  100% 


Fig : Distribution of patients by airflow limitation(FEV1) 
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GOLD CATEGORY AMONG THE STUDY POPULATION : 


Among  the  study  population  30  patients(8.2%)  were  in  GOLD  Category 
 A,  269  patients(73.9%)  were  in  GOLD  Category  B  and  65  were  in  GOLD 
 Category D. 


Table: GOLD Category 


GOLD Category  FREQ  % 


CATEGORY A  30  8.2% 


CATEGORY B  269  73.9% 


CATEGORY D  65  17.9% 


TOTAL  364  100% 


Fig : Distribution of patients by GOLD Category 
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SMOKING STATUS IN THE STUDY POPULATION: 


In  the  study  population  116  patients  were  non-smokers  and  almost 
 33%(121) had pack years of greater than 40 


Table : Distribution of patients by pack years 


PACK YEARS  FREQ  % 


0  116  31.9% 


1-20  62  17% 


21-40  65  17.9% 


≥40  121  33.2% 


TOTAL  364  100% 
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 BODY MASS INDEX OF THE POPULATI 


 Among  the  study  population  223  were  in  the  normal  range,  67  were 
 under weight, 70 were overweight, 4 were obese. 


Table : BMI Distribution 


BMI RANGE  FREQ  % 


<18.5 - Under weight  67  18.4% 


18.5-24.9 - Normal  223  61.3% 


25-29.9 – Over weight  70  19.2% 


≥30 - Obese  4  1.1% 


   


     


Fig : Distribution based on BMI 
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 PRESENCE OF COMORBIDITIES: 


Diabetes mellitus 


In our study group 47(12.9%) were diabetics. 


Table : Distribution of patients by Diabetes 


DM  FREQ  % 


YES  47  12.9% 


NO  317  87.1% 


Fig: Distribution of patients based on Diabetes 
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 HYPERTENSION: 


IN our study group 62(17%) were hypertensives. 


Table: Distribution of patients by Hypertension 


HT  FREQ  % 


YES  62  17.0% 


NO  302  83.0% 


Fig: Distribution of patients based on Hypertension 
 0


50
 100
 150
 200
 250
 300
 350


HYPERTENSION
 62 


302 


YES
NO



(66)54 


DISTRIBUTION BASED ON HAEMOGLOBIN VALUES: 


In  our  study  population  53.3%(194)  were  anemic  and  170  (46.7%)  were 
 having haemoglobin values above 10 mg/dl. 


Table :  DISTRIBUTION BASED ON HAEMOGLOBIN VALUES 


HEMOGLOBIN VALUE  FREQ  % 


≤10 mg/dl  194  53.3% 


>10 mg/dl  170  46.7% 


TOTAL  364  100% 
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 SERUM CREATININE: 


In  the  study  population  67(18.4%)  had  creatinine  values  more  than  1.2 
 and the remaining 297 (81.6%) had creatinine values less than or equal to 1.2 


Table : Distribution of patients by serum creatinine 


CREATININE  FREQ  % 


>1.2  67  18.4% 


≤1.2  297  81.6% 


TOTAL  364  100% 


Fig : Distribution based on serum creatinine 
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PREVALANCE OF RENAL DYSFUNCTION MY STUDY 
 POPULATION: 


FREQ  % 


OVERT RENAL FAILURE  67  18.4% 


CONCEALED RENAL FAILURE  24  6.6% 


NORMAL RENAL FUNCTION  273  75% 


TOTAL  364  100% 


Among  the  study  population  of  364  patients  25%  of  them  had  renal 
 dysfunction. 


Among  them  18.4%  had  overt  renal  failure(e  GFR<60,  Creatinine>1.2) 
and  6.6%had  concealed  renal  failure  (e  GFR<60,  Creatinine<1.2).  273  COPD 
patients had normal renal function. 
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Table: Association of various factors with the development of Renal 
 dysfunction in COPD patients. 


RENAL_FAILURE 


p 
 value 
 by Chi 
 sq test 


OVERT  CONCEAL


ED  NORMAL 


Freq  %  Fre


q  %  Fre


q  % 


AGE 


40 - 49 years  0  0.0%  0  0.0%  25  100.0% 


0.001 
 50 - 59 years  9  9.2%  0  0.0%  89  90.8% 


60 - 69 years  58  31.4%  11  5.9%  116  62.7% 


>=70 years  0  0.0%  13  23.2


%  43  76.8% 


GENDER 


Male  67  21.7%  13  4.2%  229  74.1% 


0.003 
 Female  0  0.0%  11  20.0


%  44  80.0% 


Mmrcgra
 de 


1  8  21.6%  0  0.0%  29  78.4% 


0.017 


2  45  19.8%  21  9.3%  161  70.9% 


3  14  14.0%  3  3.0%  83  83.0% 


CAT  < 10  41  19.2%  10  4.7%  162  76.1% 


0.214 


>=10  26  17.2%  14  9.3%  111  73.5% 


PREVIOU
 SHOSPIT


ALISATI
 ON 


0  54  18.1%  17  5.7%  228  76.3% 


0.047 


1  13  20.0%  7  10.8


%  45  69.2% 


SEVERIT
 Y 


1  3  37.5%  0  0.0%  5  62.5% 


0.035 


2  23  18.7%  3  2.4%  97  78.9% 


3  29  15.3%  21  11.1


%  139  73.5% 


4  12  27.3%  0  0.0%  32  72.7% 


CATEGO
 RY 


A  8  26.7%  0  0.0%  22  73.3% 


0.051 


B  46  17.1%  17  6.3%  206  76.6% 


D  13  20.0%  7  10.8


%  45  69.2% 


BMI 


UNDERWEI


GHT  5  7.5%  7  10.4


%  55  82.1% 


0.041 
 NORMAL  53  23.8%  14  6.3%  156  70.0% 


OVERWEI


GHT  9  12.9%  3  4.3%  58  82.9% 


OBESE  0  0.0%  0  0.0%  4  100.0% 
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 PACK 


YEARS 


0  8  6.9%  14  12.1


%  94  81.0% 


0.002 
 1 – 20  18  29.0%  3  4.8%  41  66.1% 


21 – 40  13  20.0%  0  0.0%  52  80.0% 


>= 40  28  23.1%  7  5.8%  86  71.1% 


DM  Yes  0  0.0%  13  27.7


%  34  72.3% 


0.028 


No  67  21.1%  11  3.5%  239  75.4% 


HT  Yes  12  19.4%  9  14.5


%  41  66.1% 


0.038 


No  55  18.2%  15  5.0%  232  76.8% 


CAD  Yes  3  25.0%  0  0.0%  9  75.0% 


0.15 


No  64  18.2%  24  6.8%  264  75.0% 


Hb  Anemic  32  16.5%  11  5.7%  151  77.8% 


0.025 
Not Anemic  35  20.6%  13  7.6%  122  71.8% 
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Risk  factors  associated  with  development  of  renal  dysfunction  in  COPD 
 patients: 


Table : Age and development of renal dysfunction 


AGE 
 RANGE 


OVERT 
 RENAL 
 FAILURE 


CONCEALED 
 RENAL 
 FAILURE 


NORMAL 
 RENAL 
 FUNCTION 


TOTAL  p value 


41-49 
 years 


0  0  25(100%)  25(100%) 


0.001 


50-59 
 years 


9(9.2%)  0  89(90.8%)  98(100%) 


60-69 
 years 


58(31.4%)  11(5.9%)  116(62.7%)  185(100%) 


≥70 years  0  13(23.2%)  43(76.8%)  56(100%) 


Total  67(18.4%)  24(6.6%)  273(75%)  364(100%) 


In  the  age  group  of  60-69,  31.4%  had  overt  renal  dysfunction  and  5.9% 


had concealed renal dysfunction. 9.2% of the patients in the age group of 50-59 
had  overt  variety  and  23.2  %  in  the  age  group  of  more  than  70  had  concealed 
renal  dysfunction.  There  was  a  statistically  increased  prevalence  of  renal 
dysfunction  with the age>60(p value-  0.001). 
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Table : Gender and Renal dysfunction 


GENDER 


OVERT 
 RENAL 
 FAILURE 


CONCEALED 
 RENAL 
 FAILURE 


NORMAL 
 RENAL 
 FUNCTION 


TOTAL  p value 


MALE  67(21.7%)  13(4.2%)  229(74.1%)  309(100%) 


0.003 


FEMALE  0  11(20%)  44(80.0%)  55(100%) 


TOTAL  67(18.4%)  24(6.6%)  273(75%)  364(100%) 


21.7% the males had overt renal dysfunction, 4.2% of the males and 20% 


of  the  females  had  concealed  renal  renal  dysfunction.  There  was  a  statistical 
 significance that female COPD had more chance of developing concealed renal 
 dysfunction(p value – 0.003). 
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Table : mMRC grading and renal dysfunction 


mMRC 
 GRADE 


OVERT 
 RENAL 
 FAILURE 


CONCEALED 
 RENAL 
 FAILURE 


NORMAL 
 RENAL 
 FUNCTION 


TOTAL  p value 


1  8(21.6%)  0  29(78.4%)  37(100%) 


0.017 
 2  45(19.8%)  21(9.3%)  161(70.9%)  227(100%) 


3  14(14.0%)  3(3.0%)  83(83%)  100(100%) 


Total  67(18.4%)  24(6.6%)  273(75%)  364(100%) 


`


Fig : mMRC grading and Renal dysfunction 


21.6%  of  the  patients  with  grade  1  mMRC  developed  overt  variety, 
 19.8%  and  9.3%  of  the  patients  with  grade  2  mMRC  developed  overt  and 
 concealed  renal  failure  respectively.  14%  and  3%  of  the  patients  with  grade  3 
 mMRC  developed  overt  and  concealed  renal  failure  respectively.  The  results 
 were statistically significant(0.017) 
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Table :  CAT Score and Renal dysfunction 


CAT 
 SCORE 


OVERT 
 RENAL 
 FAILURE 


CONCEALED 
 RENAL 
 FAILURE 


NORMAL 
 RENAL 
 FUNCTION 


TOTAL  p value 


<10  41(19.2%)  10(4.7%)  162(76.1%)  213(100%)  0.214 


≥10  26(17.2%)  14(9.3%)  111(73.5%)  151(100%) 
 TOTAL  67(18.4%)  24(6.6%)  273(75%)  364(100%) 


Fig : CAT Score and renal dysfunction 


Among  the  patients  with  CAT  score  <  10  19.2%  developed  overt  and 
 4.7%  developed  concealed  renal  dysfunction.  Among  the  patients  with  CAT 
 score  ≥10  17.2%  developed  overt  and  9.3%  developed  concealed  renal 
 dysfunction.  There  was  no  statistical  significance  between  CAT  Score  and 
 development of renal dysfunction. 
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Table : Previous hospitalisation and renal dysfunction 


PREVIOUS 
 HOSPITALISATION 


OVERT 
 RENAL 
 FAILURE 


CONCEALED 
 RENAL 
 FAILURE 


NORMAL 
 RENAL 
 FUNCTION 


TOTAL 


p 
 value 


0  54(18.1%)  17(5.7%)  228(76.3%)  299(100%) 


0.047 


≥1  13(20.0%)  7(10.8%)  45(69.2%)  65(100%) 


TOTAL  67(18.4%)  24(6.6%)  273(75%)  364(100%) 


20%    and  10.8%  of  the  patients  with    ≥1  previous  hospitalisation  
 developed overt renal dysfunction and concealed renal dysfunction respectively. 


The results were statistically significant (p value 0.047) 



(76)64 


Table : Degree of airflow limitation and Renal dysfunction 


FEV1 


OVERT 
 RENAL 
 FAILURE 


CONCEALE
 D RENAL 
 FAILURE 


NORMAL 
 RENAL 
 FUNCTION 


TOTAL 


p value 


MILD  3(37.5%)  0  5(62.5%)  8(100%)  0.035 


MODERATE  23(18.7%)  3(2.4%)  97(78.9%)  123(100%) 
 SEVERE  29(15.3%)  21(11.1%)  139(73.5%)  189(100%) 


VERY 
 SEVERE 


12(27.3%)  0  32(72.7%)  44(100%) 


Total  67(18.4%)  24(6.6%)  273(75%)  364(100%) 


Fig : Degree of airflow lilitation and renal dysfunction 


15.3%  and  27.3%  of  the  patients  who  developed  overt  renal  dysfunction 
 had  severe  and  very  sever  airflow  limitation.  11.1%  of  the  patients  who  had 
 developed  concealed  variety  had  severe  airflow  limitation.There  was  a 
 statistically  significant  increase  in  renal  dysfunction  in  patients  with  FEV1 


≤50%(p value- 0.035) 



(77)65 


Table : GOLD category and development of renal dysfunction 


GOLD 
 CATEGORY 


OVERT 
 RENAL 
 FAILURE 


CONCEALE
 D RENAL 
 FAILURE 


NORMAL 
 RENAL 
 FUNCTION 


TOTAL  p value 


CATEGORY A  8 (26.7%)  0  22(73.3%)  30(100%) 


0.051 
 CATEGORY B  46(17.1%)  17(6.3%)  206(76.6%)  269(100%) 


CATEGORY D  13(20.0%)  7(10.8%)  45(69.2%)  65(100%) 
 Total  67(18.4%)  24(6.6%)  273(75%)  364(100%) 


Fig : GOLD Category and development of renal dysfunction 


Among  the  patients  with  Category    B  GOLD  staging,  17.1%  had  overt 
 variety and 6.3% had concealed variety. Among Category D 20% had overt and 
 10.8%  had  concealed  variety.  The  prevalence  of  renal  dysfunction  by  GOLD 
 Category is towards statistical significance (p value – 0.051) 
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Table : Pack years and Renal Dysfunction 


PACK 
 YEARS 


OVERT 
 RENAL 
 FAILURE 


CONCEALED 
 RENAL 
 FAILURE 


NORMAL 
 RENAL 
 FUNCTION 


TOTAL 


0  8(6.9%)  14((12.1%)  94(81%)  116 


1-20  18(29%)  3(4.8%)  41(66.1%)  62 


20-40  13(20%)  0  52(80%)  65 


≥40  28(23.1%)  7(5.8%)  86(71.1%)  121 


TOTAL  67  24  273  364 


Among the concealed renal dysfunction 12.1% were non-smokers, among 
the  Patients  with  pack  years  more  than  40,  23.1%  had  overt  renal  failure  and 
5.8% had concealed renal dysfunction. 
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