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(11)INTRODUCTION
 TUBERCULOSIS


Tuberculosis is an infectious disease caused predominantly by mycobacterium
 tuberculosis. India accounts for about one fourth of global T B burden i.e 2.2 million
 out  of  9.6  million  new  cases  annually. In  India  more  than  40%  of  population  is
 infected  (prevalence  of  infection  ) with  mycobacterium  tuberculosis. It  is  estimated
 that there are 2.5 million prevalent cases of all forms of disease. It is also estimated
 that about 2.2 lakhs people die annually due to tuberculosis.


Tuberculosis most commonly transmitted by inhalation of infected droplet nuclei
 which  are  discharged  in  air  when  the  patient  with  untreated  cough  or  sneezes.


Tuberculosis usually affects lungs but it can affect any part of the body. Pulmonary
 tuberculosis  which  affect  lung  is an  infectious  form  of  disease. Extra pulmonary
 tuberculosis can  affects lymph  nodes, pleura , bones, joints, genitourinary  tract,
 nervous system, skin etc. All those who get infected do not develop the disease.


The  life  time  risk  of  breaking  down  to disease among  those  infected  with
 tuberculosis  is  10  to 15% which  gets  increased  to  10%  per  year among those  co
 infected  with HIV. Other  determinants  such  as  diabetes mellitus, smoking, alcohol
 abuse , malnutrition also increase the risk of progression from infection to disease.


Chronic  complications  of  pulmonary  TB  are  massive  haemoptysis,  cor pulmonale,
 lung/pleural calcification, fibrosis, bronchopleural fistula, non pulmonary


complications  are  empyema,  laryngitis,  enteritis  (from  swallowed  sputum),
polyarthritis, amyloidosis.



(12)The  smallest  particles  (1  to 5  μm)  enter  the  periphery  of  the  lung  and  are
 engulfed by macrophages, CD4+ T lymphocytes in response to antigen presentation
 produce  an  array  of  cytokines  like interferon-gamma  (IFN-γ)  that  drive  the
 recruitment  of  monocytes  and  direct  the  formation  of  granulomas  limiting  the
 replication and spread of the organism.


A  definite  diagnosis  of  pulmonary  tuberculosis  can  be  made  with  sputum
 smear  examination  showing the  presence  of  acid  fast  bacilli.  Chest  radiograph
 provides only a probable analysis. Problem arises when sputum is repeatedly negative
 for acid fast bacilli, and sputum culture is a time consuming process. ELISA, PCR and
 interferon are very expensive tests, the measurement of serum adenosine deaminase is
 one of the biochemical methods.


Adenosine deaminase (ADA) is an enzyme ten times higher in concentration
 in  lymphocytes  than  erythrocytes  involved  in  purine  metabolism.  Adenosine
 deaminase  is a significant indicator of active cellular immunity. The level of serum
 ADA increases in various diseases where cell mediated immunity is stimulated like
 tuberculosis,  enteric  fever,  infectious  mononucleosis,  brucellosis  and  bronchogenic
 carcinoma. The level of ADA in tuberculosis is higher than any other non tubercular
 pulmonary  diseases.  Its  sensitivity  and  specificity  are  very  high.  The serum  ADA
 value  is  sufficiently  useful  in  identifying  those  patients  in  whom  the  diagnosis  of
 pulmonary tuberculosis should be actively considered .


Determination of ADA is cost effective and not time consuming, therefore it
is  recommended  that  adenosine  deaminase  estimation  should  be  done  routinely,



(13)especially  if  the  diagnosis  of  tuberculosis  is  in  doubt,and  also  used  to  differentiate
 pulmonary tuberculosis from non tubercular pulmonary diseases.


The serum ADA levels is found to be significantly higher in patients of pulmonary
tuberculosis than in non tubercular respiratory diseases such as malignancy, chronic
bronchitis,  pneumonitis,  lung  abscess,  and  bronchiectasis.  There  are  only    very  few
studies  about  the  role  of  serum  ADA  in  the  differential  analysis  of  pulmonary
tuberculosis and other common respiratory diseases. This study is also to evaluate the
role  of  serum  ADA  estimation  in  differentiation  of  tubercular  and  common  non
tubercular respiratory diseases.



(14)AIMS AND  OBJECTIVES


To estimate the diagnostic value of serum adenosine deaminase (ADA) levels
for pulmonary tuberculosis.



(15)REVIEW OF LITERATURE


HISTORY OF TUBERCULOSIS


As a destroyer of mankind, tuberculosis has no equal...


-VA Moore.


Tuberculosis [TB] continues to intimidate the human race since time immemorial due
 to  its  effects  as  a medical  malady  and also  by  its  impact on social  and  economic
 tragedy. There have been references to this ancient scourge in the Vedas [vide infra]


called “rajayakshma”[meaning “wasting disease”].


Hippocrates [460-377 B.C.] referred to the disease as “pthisis”, a Greek word which
 meant “to  consume”,  “to  spit”  and  “to waste  away“.  The word “consumption”


[derived  from  the Latin  word “consumere”] has been  used  to  describe  TB  in
 literature.


The  Hebrew  word  “schachepheth” [meaning  “waste  away”]  has  been  used  in  the
 Bible.  J.L.Schonlein,  Professor  of  Medicine  at Zurich, have  named  the  disease


“tuberculosis”.


The word“tuberculosis” is a derivative of the Latin word “tubercula” which means “a
small lump”.After the years gone several names have been used to refer to TB. Acute
progressive TB has been referred to as “galloping consumption”. Pulmonary TB has
been referred to as “tabes pulmonali”.



(16)In  the  early  days,  diagnosis  of  TB  was  based  on signs  and symptoms. In  Charaka
 Samhita [Nidanasthana, VI, 14] described as the eleven symptoms of TB


1. heaviness in the head,


2.coughing,


3.dyspnoea


4.hoarseness of voice,


5.vomiting of phlegm,


6.spitting of blood,


7.pain in the sides of the chest,


8. grinding pain in the shoulder,


9.fever,


10.diarrhoea


11. anorexia.


Furthermore, a physician who is well versed in the aetiology, clinical presentation and
 premonitory symptoms of “consumption” was considered to be a “Royal Physician”


[Charaka Samhita, Nidanasthana, VI, 17].


Aretaeus, the Cappodocian [50 B.C.] described in his book The causes and symptoms
of chronic diseases gave a accurate description of tuberculosis symptoms are fever,



(17)sweating, fatigue  and  lassitude.  He also suggested testing  the sputum  with  fire  or
 water was of diagnostic value.


Galen described that patients with “consumption” manifest cough, sputum, wasting,
 chest pain and fever and considered haemoptysis to be pathognomonic of the disease.


Robert Koch , the son of a mining engineer, announced the discovery of the tubercle
 bacillus during his monthly evening meeting of the Berlin Physiological Society on
 24th March 1882


Figure.1.Robert Koch


”During my wandering through medicine, I encountered
 sites where gold was lying around.


It needs a lot of serendipity to distinguish gold from
 ignobility; this, however, is not a particular achievement.”


-Robert Koch



(18)In 1884, Robert Koch also published a more comprehensive paper Die aetiologic der
 tuberculose in the second volume of the Reports of the Imperial Health Office.


In 1905, Robert koch was awarded the Nobel Prize for his contributions in the field of
 TB research.


MYCOBACTERIUM TUBERCULOSIS


Morphology


The  tubercle  bacilli  are  slender,  straight  or  slightly  curved rod  shaped  organisms
 measuring 2-4 μm in length and 0.2 to 0.8 μ in breadth occurring singly, in pairs or in
 small groups.


Figure.2.Mycobacterium tuberculosis


The tubercle bacillus size depends on conditions of growth and are long, filamentous,
club shaped and sometimes branching forms may also be seen.



(19)Even though the tubercle bacilli are Gram positive, they do not take the stain readily.


These  organisms  resist  decolourization  by  25  per  cent  sulphuric  acid  and  absolute
 alcohol for 10 minutes and hence these are called acid and alcohol fast.


Acid fastness is based on the integrity of the cell wall. Mycobacterium tuberculosis
 stains beaded or barred forms while Mycobacterium bovis stains more uniformly.


EPIDEMIOLOGY


The Global burden of Tuberculosis


Incidence: In 2008, there were an estimated 9.4 million incident cases of TB globally.


The five countries that rank first to fifth in terms of total numbers of incident cases in


Figure.3. Estimated number of new TB cases, by country,2008


2008  are India  (1.6-2.4  million),  China(1.0-1.6  million),  South  Africa(0.38-0.57



(20)The TB Burden in India


Though the available data suggest that the TB epidemic may be on the decline,
 India  continues  to  be  the  highest  TB  burden  country  in  the  world  in  terms  of  the
 absolute numbers of incidence cases each year.


Figure.4.


The estimated incidence (new TB cases per year) is 2.8 million cases in 2015 (CI: 112
to 355) per 100000 population with a confidence interval of 1.47 to 4.65 million. The
estimated  mortality  due  to  TB  is  480,000  (CI:  380000-590,000)  and  varies  across
different  parts  in  india depending  upon  background  HIV  prevalence  in  the  general
population.



(21)PATHOLOGY


The pathology of TB is based on interplay between the bacillus and host immunity.


The  relationship  between  the  bacillus  and  host immunity can  be varied  or last  life
 long. Tuberculosis infection is transmitted by aerosol route. Therefore, pulmonary TB
 is the most predominant form of disease.


The lung is indeed the primary site of infection in most instances. Extra-pulmonary
 TB  is  usually a  consequence  or  accompaniment  of  pulmonary  TB.  However,  TB
 affects almost every organ in the human beings. Lungs account for a majority of both
 primary and post primary forms of tuberculosis..


Furthermore, pulmonary tuberculosis is a major source of infection. This site
 probably relates to the relatively higher oxygen tension in the region resulting from
 the effect of gravity on the ventilation-perfusion ratio in the upright lung. Presently,
 evidence suggests that this is possibly because of better survival of the bacillus at this
 region as the higher oxygen tension has an unfavourable effect on the macrophage and
 thereby  permits  intracellular  growth. This  may  also  influence  progressive  primary
 disease that is more frequent in the apical and posterior segments of the upper lobe.


Miliary tuberculosis invariably affects both lungs symmetrically.


According to Wallgren’s timetable, the natural history of TB in the human host



(22)Early in the course of the disease, tuberculin conversion after primary infection may
 result  in  mild  illness. Within  the first  few  years  there  is  increased  susceptibility  to
 military spread and meningitis.


PATHOGENESIS


Protective  immunity  and variety  of clinical  manifestations of Mycobacterium
 tuberculosis infection represents a  delicate  balance  between  the  bacillus  and
 magnitude of the host immune response.


Immunity  against  tuberculosis [TB] not  only  in  terms  of  sterilising  immunity  that
 eliminates Mycobacterium tuberculosis infection at the initial exposure, but also the
 granuloma  formation by  immunity that  maintains  the  steady  state  control  over  the
 bacillary  spread  and  prevents  the  occurrence  of  clinical  disease. Anti tuberculosis
 immunity involves both innate immunity  and adaptive  immunity  at  various levels
 following Mycobacterium tuberculosis infection.


Pulmonary TB  can  be  labelled  with  four  distinct  phases  following
Mycobacterium tuberculosis infection. Each of these four phases is determined by the
homeostasis  between the  bacillary  factors  and  host immune  status  involving both
innate and adaptive immunity.



(23)First phase


It  depends on  their  intrinsic microbicidal capability  alveolar  macrophages
 ingest  the  pathogen  and  destroy  them following  inhalation  of  Mycobacterium
 tuberculosis.  However, tubercle bacilli often  escapes  the initial  destruction  by
 phagocytes and continue to multiply inside by ending in their disruption to cause fresh
 infection of the bystander macrophages.


Figure.5.Pathogenesis of pulmonary TB


Second phase


It involves the primary disease site, the lungs in most instances characterized
by  recruitment of blood  monocytes and other inflammatory cells.  Monocytes ingest
the bacilli and differentiate into macrophages, but fail to eliminate them completely.



(24)the monocytoid cells leading to their differentiation into these two types of giant cells,
 either epithelioid or multi-nucleated Langhans’ type giant cells.


Third phase


This stage involves granuloma formation, which seals off the infection from the
 rest of the body and also prevents dissemination of bacilli, thus contains the infection.


Fourth phase


After this  stage  of  latency, endogenous  reactivation  of  dormant  foci  culminating  in
 post-primary  TB  which  is  characterized  by  cessation  necrosis  following  disruption
 under conditions of failing immune surveillance.


In  summary, mycobacterium  tuberculosis after  entry  into  the body depends  on  the
 balance between bacillary growth and extent of host immunity encounters a series of
 host defense mechanisms.


Intial encounter and innate immunity


During  their  initial  encounter  with  Mycobacterium  tuberculosis, mononuclear
 cells including alveolar macrophages and dendritic cells play a crucial role by their
 intrinsic  or  innate defense  mechanism. A probable  role  of  dendritic  cells specific
 intercellular adhesion molecule [ICAM-3] grabbing non integrin [DC-SIGN], a type II
 transmembrane protein has been implicated in dendritic cells mediated dissemination
 of Mycobacterium tuberculosis.


Subsequently,  dendritic  cells  in the  lymph  nodes  involves some  of  the  early
secretory antigens such as early secreted antigenic target 6 [ESAT6] and antigen 85
with  major  histocompatibility  complex [MHC]  class  II. During  the  early  stages  of



(25)mycobacterium tuberculosis infection, these antigens serve as the dominant antigens
 for CD4+ cells, which start accumulating in large numbers in tuberculous lesions.


This effector immune mechanisms fits well with the basic fact that the acquired
 immunity requires sometimes to develop and until then innate mechanisms attempt to
 either eliminate or control multiplication of the bacilli so that effective T-cell response
 eventually leads to stable granuloma formation which may contain the infection.


Endocytosis of the bacilli mediated by various receptors expressed on the phagocytes.


Complement  receptors  expressed  on  macrophages  such  as  complement  receptors
 [CRs] CR1, CR3 and CR facilitates the opsonized bacilli.


Mannose  receptors  [MRs]  that  recognize  the  terminal  mannose  moieties  of
 mycobacteria engulfs non-opsonized bacilli by macrophages.


Additionally,  nonopsonized mycobacterium  tuberculosis  can  be  taken  up  by the
 macrophages through binding to the scavenger receptor type A, as blocking CRs and
 MRs could not completely abrogate the bacillary uptake.


1.Collectins, a structurally related group of proteins are important. Another member of
 collectins, the plasma factor mannose binding lectins is also involved in macrophage
 uptake of the bacilli.


2.Surfactant protein A enhances the uptake while surfactant D blocks its uptake.


3.Fibronectins also involved in the uptake of Mycobacterium tuberculosis by alveolar
 epithelial cells by binding through antigenic proteins.


Thus,  multiple mechanisms  are  involved in  the  uptake  of  Mycobacterium
tuberculosis by mononuclear phagocytes to kill the tubercle bacilli. However, all these



(26)mechanisms only facilitate in their uptake but fail to elicit any  immune recognition
 leading to macrophage activation.


Figure.6.Immunology of  pulmonary TB


Engagement  of TLRs  by  mycobacterial  antigens  leads  to coupling  of  myeloid
differentiation primary response gene [88] [MyD88] and IRAK signalling molecules
resulting in multiple signalling events that ultimately translocate transcription factor
NF-kB  from  cytosol  to nucleus  and  stimulate  the  production  of  various  cytokine
required  for  innate  as  well  as  adaptive  immune  events. TLRs  induced activation  of



(27)macrophages leads  to  production  of  cytokines is  important  for  immunity  to
 mycobacterium tuberculosis.


Several cytokines are released, some of which take part in non-specific inflammation,
 and  others  regulate  the  functional  bias  of  the  relevant  T cells.  These cytokines
 eventually induce further activation of immune cells and lead to a complex process of
 immune regulation. Among these pro-inflammatory cytokines tumour necrosis factor-
 α  [TNF-α], interleukin-1β  [IL-1β],  interleukin-6  [IL-6],  interleukin-12  [IL-12],
 interleukin-15 [IL-15] and interleukin-18 [IL-18] are important. Each of them plays a
 distinct role in the immune response against TB


Primary Tuberculosis
 PRIMARY COMPLEX


From  the  implantation site,  the  organisms  disseminated to  the  regional
 lymph  nodes through  lymphatics.  The lesion  at  the  primary  site  of  involvement,
 draining lymphatics  and  the  inflamed  regional  lymph  node constitute  the  primary
 complex.


GHON’S FOCUS


When the primary site of implantation is in the lung, it is called Ghon’s focus.



(28)Figure.7. Ghon’s focus


The draining lymphatics and the involved lymph nodes together with Ghon’s focus
 constitute the primary complex [Ghon complex].


Figure.8. Ghon complex


In children, the lymph node component may be much larger than the Ghon’s focus.



(29)In  most  of  the  patients, the  primary  complex  resolves  without  becoming  clinically
 apparent. This occurs when the immune status of the host is good, and healing occurs
 by fibrosis and calcification.


In  a  minority  of  patients, primary  tuberculosis  progression  can  occur due  to  the
 extension of the inflammatory process at the site of the primary focus can occur. In the
 lung, this can present as an area of consolidation [Tuberculous pneumonia]


Figure.9. Chest  radiograph  [postero-anterior  view]  showing  a cavity  in  left
 upper zone


If the obstruction is incomplete, it may act as a “ball-valve” and results in obstructive
emphysema. The inflamed caseous lymph nodes may erode through the walls of the
bronchus  and  result  in  bronchogenic  dissemination.  Bronchial  mucosal  involvement
may result in TB bronchitis.



(30)TB. In majority of the patients, the initial focus of infection subsides. Cicatrization,
 scar  formation  and  often  calcification  develop.  Repeated  episodes  of  extension  of
 infection followed by healing and fibrosis may result in the formation of “onion skin”


or “coin lesion”.


Figure.10. The natural history and spectrum of tuberculosis.


Post-primary Tuberculosis


Some  of the  primary  lesion  may  progress  directly  to  the post-primary  form
which  is characterized  by  extensive  caseation necrosis  and  cavitation. More
commonly, the primary lesion remains quiescent, and may remain so many decades or
for the remainder of the individual’s lifetime. However, reactivation or reinfection TB
may occur due to old age, malnutrition, malignant disease, HIV infection and acquired
immunodeficiency syndrome  [AIDS],  use  of immunosuppressive drugs  and
intercurrent infections.



(31)While  reactivation  can occur  at  any  site,  post primary TB  classically  involves  the
 apical and posterior segments of the upper lobes, or, the superior segment of the lower
 lobes in more than 95 per cent of the cases.


Mycobacterium tuberculosis grows abundantly in tuberculosis cavities for the growth
 as  the  temperature  in them  is  optimal,  there  is abundance  of  oxygen  and various
 nutrients derived from the cell wall are readily available. The bacilli in the wall of the
 cavity gain free access into the sputum and are expectorated. Such patients are said to
 have  “open tuberculosis”  and  are infectious  to  the  community.  If these  bacilli  are
 aspirated from the cavity to other parts of the lung via the bronchi, many secondary
 pulmonary lesions develop.


SYMPTOMS


The  classic  symptoms  and  signs  of  TB were  noted  in  a  significantly  higher
 proportion of the younger group than elderly:


Fever [62% versus 31%],
 Weight loss [76% versus 34%],
 Night sweats [48% versus 6%],


Sputum production [76% versus 48%]


Haemoptysis [40% versus 17%].


PHYSICAL SIGNS


A general physical examination should be done in all patients with pulmonary TB.


Anaemia, cachexia and tachycardia can occur and is usually proportional to the fever.


Digital clubbing occurs rarely in advanced cases and with superadded suppuration.



(32)Extra-pulmonary  TB -cold  abscess, enlarged  cervical  and  mesenteric  lymph  nodes,
 deformity or localized immobility of the spine, epididymitis, etc..


Phlyctenular conjunctivitis or keratitis is common in children.


Signs of meningeal irritation and focal neurological signs may be apparent in patients
 with extra-pulmonary focus in the nervous system.


Respiratory system examination


It  may  reveal  displacement of  the  trachea and  the  heart  depending  on  the
 underlying pathology.


Trail’s  sign - Undue  prominence  of  the  clavicular  head  of  the  sternocleidomastoid
 muscle on one side may be indicative of apical fibrosis due to TB.


Mobility of any part of the chest wall may be restricted on the affected side.


Asymmetrical abnormalities of the chest wall such as retraction, fibrosis or collapse
 and prominence in pleural effusion, emphysema or pneumothorax may be observed.


Percussion


A dull percussion note
 consolidation,
 collapse of the lung
 thickened pleura


extensive infiltration of the lung due to TB.


A stony dull note


pleural effusion or empyema.


Hyper resonance note - pneumothorax.



(33)Auscultation


Post-tussive crepitations, is an important sign of TB infiltration.


A pleural rub is characteristic of pleurisy.


Tubular breathing :


High-pitched bronchial breathing can be heard in patients with TB pneumonia.


Cavernous breathing


Bronchial breathing can be low-pitched if there is an underlying cavity in the
 lung or an open pneumothorax.


Amphoric breathing


A special type of high-pitched bronchial breathing with an “echo-like” quality
 is  indicative of  a  large  cavity  with smooth  walls  or  a  pneumothorax
 communicating with a bronchus.


Vocal fremitus


It is  increased  when  lung  is  consolidated  or  contains  a  large cavity  near  the
 surface. Vocal fremitus is diminished when the corresponding bronchus is obstructed
 and is absent when there is pleural effusion or thickening.


DIAGNOSIS


The  diagnosis  of  primary  and  post-primary  forms  of pulmonary  TB  involves
 detection and isolation of Mycobacterium tuberculosis. In addition, identification of
 the  mycobacterial  species  and  determination of  their  susceptibility to  anti
 mycobacterial drugs are required for management.


Ziehl-Neelsen staining



(34)The diagnosis of pulmonary  TB should always include examination of the
 sputum  for  acid-fast  bacilli  (AFB)  with  Ziehl-Neelsen staining. Even  though  this
 technique is more than 125 years old, it still remains the cornerstone for the diagnosis
 of  pulmonary  TB.  It  is  a simple  and  cheap  test  that  will detect  50%  of  cases  of
 pulmonary TB.


Figure.11.Tubercle bacilli viewed with Ziehl-Neelsen staining.


Every patient with symptoms suggestive of pulmonary TB should have two sputum
 specimens examined; one spot specimen and one overnight specimen. However, for
 the  sputum  to  be  positive  for  AFB,  it  should  contain  at  least  10,000  bacilli  per
 millilitre of sputum.


The use of fluorescent microscopy can increase the efficiency of this tool when large
numbers  of  samples  are  tested.  Light emitting  diode  (LED)  microscopes are  being



(35)field  tested  and  may provide  cost-effective  alternatives  in  the  near  future. Tubercle
 bacilli viewed under fluorescent microscope.


Figure.12. Fluorescent microscopy


Tuberculin Skin Test


Tuberculin skin test [TST] is useful for the detection of infection with mycobacterium
 tuberculosis which  leads to  the  development  of  sensitivity  to  certain  antigenic
 components  of  the organisms  called  “tuberculins”. Intracutaneous  injection  of
 tuberculin results in a classic delayed [cellular] hypersensitivity reaction. A delayed
 hypersensitivity  reaction  to  tuberculin may  indicate previous  natural  infection or
 vaccination with bacille Calmette-Guérin.


Haematology


Haematological  abnormalities  in  pulmonary  TB  include anaemia,  leucocytosis,
leucopenia, purpura,  leukemoid reaction and polycythaemia vera.



(36)Radiology


Standard posterior-anterior view, lateral radiographs of the chest should be obtained in
 patients  who  have  signs and  symptoms  suggestive  of  pulmonary  TB.  The  initial
 radiological  manifestations  include  parenchymal infiltration  with  ipsilateral  lymph
 node enlargement.


Figure.13.Chest radiograph [postero-anterior  view]  showing extensive
 parenchymal  lesions  in  the  left  lung.  Few scattered  lesions are  also  seen  in  the
 right lung.


In  tuberculosis,  usually  unilateral  hilar  or  mediastinal lymph  node  enlargement and
this  lymph  nodal  enlargement persists  longer  than  the  parenchymal  lesions.



(37)Calcification  of  the  lymph  nodes  and  the  lung  lesions  can occur  several  years  after
 infection.


In  adults,  the lesions  may  be  patchy or  nodular  infiltrates  and  may occur  in  any
 segment.  Dense  and  homogeneous  lesions with  lobar,  segmental  or sub segmental
 distributions  are frequent.  Cavitation,  often  multiple,  occurs in  immunocompetent
 individuals, but is rare in immunocompromised individuals.


Computed tomography [CT]


It  is  more  sensitive  than  chest  radiograph in  detecting  subtle  parenchymal
 changes and mediastinal involvement.


The  CT  findings  of  early  bronchogenic  spread of  post-primary  TB  include
 centrilobular  nodules  [2  to  4  mm]  or  branching  linear structures.  These  findings
 correspond to caseous material filling the bronchioles and this is referred as “tree-in-
 bud” appearance.


On high-resolution computed tomography [HRCT], miliary TB typically shows fine,
 nodular  or reticulonodular  pattern  with  nodules  involving  both  intralobular
 interstitium, interlobular septa and subpleural, and perivascular regions.


Computed tomography more accurately defines the group of lymph nodes involved,
 their extent and size. The lymph nodes with central low attenuation and peripheral rim
 enhancement, especially with contrast, strongly suggest a diagnosis of mycobacterial
 infection.


It  is  important  to  compare  the  current  chest  radiographs  with  previous  radiographs
done months or years earlier, so that subtle changes can be detected. Progression of



(38)Figure.14.


[A].  CT  scan  of  the  chest  showing  “tree-in-bud”  pattern  seen  [arrows]  in
 endobronchial tuberculosis


[B].  This  pattern  refers  to  peripheral,  small  centrilobular,  and  well-defined  nodules
 that are connected to linear, branching opacities that have more than one contiguous
 branching site, thus, resembling a “tree-in-bud” [arrows]


Contrast-enhanced CT [CECT] and magnetic resonance imaging [MRI] of the chest
 may  be  useful  in defining  intrathoracic lymph  nodes,  nodules,  cavities, cysts,
 calcification and vascular details in the lung parenchyma.


Fibreoptic Bronchoscopy


Fibreoptic bronchoscopic studies provide various types of specimens [aspirate,
brush,  lavage  fluid  and biopsy]  for  early  diagnosis  of  sputum  smear-negative



(39)Bronchoscopic examination may show normal bronchial mucosa to ulcerative lesions,
 granulomatous lesions, and ulcerative granulomatous tumour-like lesions and residual
 fibrotic  stenosis.  Because  of  high  mortality  in  miliary  TB,  it  is  imperative  that  the
 diagnosis is confirmed as quickly as possible.


Figure.15.Classification of endobronchial tuberculosis by bronchoscopic findings.


Top: A, actively caseating type; B, oedematous hyperaemic


type;  C, fibrostenotic  type;  and  D,  tumorous  type.  Bottom:  E,  granular  type;  F,
 ulcerative type; and G, non-specific bronchitic type


Indications for bronchoscopy :


[i]  Patients  suspected  of having  pulmonary TB  with  negative  smears  and  in whom
 treatment must be started due to clinical status


[ii] Suspicion of associated neoplasia



(40)Diagnostic Mycobacteriology


The  definitive  diagnosis  of  pulmonary  TB  is  made  by the  isolation  and
 identification  of  the  infecting  organism. All patients  presenting with  cough  and
 sputum  for  more than  three  weeks  must have  their  sputum  examined  for
 mycobacterium tuberculosis. In addition, mycobacterium tuberculosis can be isolated
 from  blood,  gastric  aspirate, bronchial  washings, BAL  fluid,  pleural  fluid,  pus,
 cerebrospinal fluid, urine, bone marrow biopsy and other tissue biopsy specimens.


Sputum microscopy is the earliest and quickest procedure for the preliminary
 diagnosis of pulmonary TB. The bacilli can be stained with basic fuchsin dyes [Ziehl-
 Neelsen or Kinyoun method] or with a fluorochrome [auramine rhodamine] staining.


The positive predictive value of a properly performed smear is more than 90 per cent
for pulmonary TB.



(41)LUNG CANCER


The 1981 World Health Organization (WHO) classification is still widely used .
 It  is  also clear  from immune peroxidase  and  electron  microscopic studies  that  lung
 cancers are heterogeneous in differentiation. Well-differentiated squamous carcinoma
 may contain  foci  of  adeno- or neuroendocrine  differentiation and  tumours  that  are
 anaplastic  on  light microscopy  may show  glandular  or  squamous  features  at  an
 ultrastructural level.


Four major subgroups of lung cancer
 1.squamous cell carcinoma (40–60%),
 2.Small-cell carcinoma (7–25%),
 3.Adenocarcinoma (10–25%) and
 4.Large cell carcinoma (5–15%). .
 Genetic abnormalities


It is surprising that only 15% of male smokers contract lung cancer, given
 the  close  association  between  smoking  and  the  disease.  It  seems  likely  that  the
 remaining 85% have an inherited resistance to the disease and that the small number
 of non-smokers who develop lung cancer may be inherently susceptible .


Loss of the  short  arm  of chromosome 3 (p14–p23) is one of the  earliest and  most
 consistent chromosomal deletions seen is in small-cell lung cancer..


Inactivation of the CDKN2 gene on chromosome 9 are seen in tumour cells from non-
small-cell cancer.



(42)Oncogenes


The myc gene family members are often activated in lung tumours, particularly of
 small-cell  type and  may  be  associated  with  increased  aggressiveness  of  tumour
 growth. Activation of the K-ras oncogenes is usually detected in adenocarcinoma of
 the  lung  and  patients  carrying  these  mutations shown  to  have  a  more  aggressive
 clinical course.


Tumour markers


Tumour markers are substances can be measured produced by tumour cells that
 are released into the bloodstream.


They may be helpful in


Screening and in the early diagnosis of cancer
 Assessment of the extent of disease and
 Response to treatment.


Clinical features


. The commonest presenting symptoms are cough, haemoptysis, dyspnoea and
 chest pain, either alone or in combination.


Cough


The most common presenting symptom and any ‘new’ cough that persists more
 than 2 weeks should be regarded with suspicion, especially in patients over the age of
 40 years who are tobacco chewers and smokers.


Haemoptysis


It is usually an important alarming symptom for the patient and one that should
always be thoroughly investigated. It may present to only minimal streaking of blood



(43)in  mucoid  sputum  and  the patient  often  presents  in order  to  be  reassured.  Copious
 haemoptysis is uncommon.


Breathlessness


It may arise because of central airway narrowing from partial or complete collapse
 of a distal segment of lung.


Chest discomfort


It occurs in up to 65% of patients at diagnosis. The exact cause of this symptom
 may be due to involvement of peribronchial or perivascular nerves.


Distant spread


Approximately one-third of patients with lung cancer can present with symptoms
 due to metastatic spread out with the thorax.


Skeletal  metastases  presented  with  bone  pain  and  even  pathological  fractures
 which are most commonly seen in small-cell and large-cell lesions.


Cerebral metastases may present with progressive neurological symptoms and are
 common in patients with widespread disease.


Cervical lymph gland and adrenal involvement are also common but do not usually
 produce symptoms.


Lymphatic spread is common and the scalene and supraclavicular lymph glands
 are  usually  the  first  to become  enlarged.  Axillary  lymph  glands  are  rarely involved
 and indicate invasion of the chest wall.


Stridor, an easily audible sound during inspiration due to narrowing of the trachea
or  a  lesion  in main bronchus  at  the  level  of  the  carina.  With  more  distally placed



(44)audible even without a stethoscope. A central obstructing lesion may cause a decrease
 in the intensity of breath sounds over a lobe or entire lung.


About 5–10% of patients may present with symptoms due to obstruction of the
 superior vena cava (SVC) which is presented as swelling of the face and neck with
 tightness around the collar, which may progress to gross oedema.


Investigation


The  purpose of  any  investigations  performed are  to  confirm  the  clinical
 diagnosis the histological type, assess the extent or stage of the disease in order to plan
 the most appropriate management.


Chest radiography


Common  early  findings  include  slight  prominence  of  a  hilar  shadow  in  the
 case  of  a  central  tumour  and  a  small  pulmonary  nodule  in  the  case  of  a  peripheral
 tumour.


Figure.16.Extensive atelectasis or consolidation may conceal the central causative
lung cancer, as may a large pleural effusion.



(45)When central necrosis in the tumour occurs, cavitation may be evident and this is most
 commonly seen in squamous carcinomas. Cavitation is not a feature of small-cell
 .Frequently the most striking radiographic features in lung malignancy are the result
 of the mechanical effects of the tumour by obstructing a bronchus, which may cause
 total or partial collapse of segment, lobe or lung.


Sputum cytology


The  examination  of  sputum being  positive  increases  when  the  tumour  is
 centrally  placed,  with  increasing  tumour  size  and  when  the  lesion  is  situated  in  the
 lower  lobe expectorated  by  patients  suspected  of  having  lung  cancer  is  a  simple
 investigation to perform and often a valuable diagnostic aid.


Bronchoscopy


Bronchoscopy  is  the most  useful  investigation can  provide  histological
 confirmation as well as information regarding the extent of the disease. Tumours that
 are beyond bronchoscopic vision may be biopsied using the transbronchial technique
 or  by  blind brushings  and  washings. Bronchoscopic  evidence  of  inoperability  is
 provided  by the endobronchial  site  of  the  tumour  and  any  evidence  of  mediastinal
 involvement.


Computed tomography


CT is the  best  non-invasive  method  for  assessing  the  mediastinum  in
patients  with  lung  cancer  being  considered  for  resection.  The  most  important
limitation of preoperative CT it cannot distinguish between neoplastic and reactive
nodes,  and cannot tell  whether  a normal-sized  lymph  node  contains  microscopic



(46)Assessment of distal spread


Spread of bronchial carcinoma to a site outside the thorax, such as the brain,
 liver or skeleton, clearly makes a patient inoperable Patients who have abnormal


Figure.17. Thoracic CT showing three enlarged lymph nodes at the level of the
 aortic arch.


biochemical tests or specific symptoms that may point to evidence of distant spread
should have further evaluation.



(47)COPD
 INTRODUCTION


Chronic obstructive pulmonary disease (COPD) is a preventable


and  treatable  disease.  The  Global  Initiative  for  Chronic Obstructive  Lung  Disease
 (GOLD) defines COPD as a disease state characterised by progressive development of
 chronic airflow limitation that is not fully reversible and includes chronic bronchitis,
 emphysema, and small airway disease.


Chronic bronchitis


It is characterised by chronic cough with expectoration for at least 3 months
 of the year for more than 2 consecutive years.


Emphysema


It is defined as the permanent, abnormal distension of the air spaces distal to
 the terminal bronchioles, accompanied by destruction of their walls without fibrosis.


EPIDEMIOLOGY


In India, COPD is the second most common lung disorder encountered in the
 middle-aged patients and is rare below the age of 35 years. COPD affects males more
 frequently because of smoking.


ETIOLOGY
 Viral Pathogens


. Rhinovirus  infection  of  the  bronchial  epithelium  induces the  expression  of



(48)of NF-κB and other transcription factors has been clearly demonstrated with several
 viruses, including rhinovirus, respiratory syncytial virus (RSV), and influenza.


Bacterial Pathogens


A new purulent sputum may identify a patient more likely to experience AE
 COPD related to bacterial infection. The organisms most frequently isolated are


Non-typeable Haemophilus influenzae (NTHI),
 Moraxella catarrhalis,


Streptococcus pneumoniae.


Pseudomonas spp.


PATHOLOGY


In patients with chronic bronchitis, there is hypertrophy of the mucus secreting glands.


These  glands  are  found  in  the submucosa  of  large  cartilaginous airways. .Other
 findings  include  goblet cell  hyperplasia,  accumulation of  inflammatory  cells  in  the
 mucosa  and  submucosa, peribronchial  fibrosis,  intraluminal  mucus  plugs  and
 increased smooth muscle.


Figure.18.Types of emphysema



(49)Panacinar or panlobular emphysema involves both the central and peripheral portions
 of the acinus


Centrilobular emphysema where distension and destruction are mainly limited to the
 respiratory bronchioles with relative sparing of the peripheral portion of the acinus.


Paraseptal emphysema involves airspaces at the periphery of the lobule adjacent to the
 pleura.


Irregular emphysema involves the acinus irregularly and is almost always associated
 with scarring.


PATHOPHYSIOLOGY


Chronic bronchitis and emphysema frequently co-exist. Both produce airway
narrowing  but  can  occur  without  evidence  of obstruction.  Airways  obstruction  is
invariably  present  by  the time  patient  experiences  breathlessness.  Besides  basic
disease process  in  the  airways  in  chronic  bronchitis loss  of  elastic  recoil, lungs  are
unable to return to their mechanical equilibrium volume functional residual capacity
(FRC)] even during ordinary breathing. As a consequence of this, progressive increase
in  lung  volume  shifts  tidal  breathing  to  a  higher,  less  compliant  portion  of  the
pressure-volume curve of the respiratory system.



(50)Figure.19.Pathogenesis of chronic obstructive pulmonary disease.


This  results in  increased  work  of  breathing  and increased  elastic  recoil  pressure
associated  with  the  higher end-tidal  volume  is  known  as  intrinsic  positive  end-
expiratory pressure (PEEP) or auto-PEEP. This contributes significantly to the work
of breathing and dyspnoea in patients with COPD. Further, lung hyperinflation also
increases  the  work  of  breathing  as  it  results in  several  adverse  effects on  the
inspiratory  muscles.  The flattening of  the  diaphragm  that  occurs  in  patients  with
emphysema  causes  this  muscle  to  operate  on  unfavourable portion  of  its  length-
tension curve.



(51)CLINICAL FEATURES


Predominantly Chronic Bronchitis


The patient with predominantly chronic bronchitis usually presents with a history of
 cough and sputum production for many years along with a history of heavy tobacco
 smoking.


Initially, the cough is  present only during winter  months. Over the  years the cough
 becomes  continuous  and  episodes  of  illness increase  in frequency,  duration  and
 severity. With severe degree of airways obstruction, the patient experiences exertional
 dyspnoea.


Patients  with  chronic  bronchitis  are  overweight  and cyanotic.Because  of  this
 appearance  these  patients  are  referred to  as ‘blue-bloaters’.  The  percussion  note  is
 normally resonant.


Medium  to  coarse  crepitations  and  rhonchi,  which  change  in location  and  intensity
 after a deep and productive cough are heard on auscultation.


Predominantly Emphysema


Long  history  of  exertional  dyspnoea  with  minimal cough  associated  with
 production  of  only  small  amounts  of mucoid  sputum.The patient  uses  accessory
 muscles of respiration which serve to lift the sternum in an anterosuperior direction
 with each inspiration.


Patient is tachypnoeic with relatively prolonged expiration through pursed lips. While
sitting, the patient often leans forward, extending his arms to brace himself. The lower
intercostal spaces retract with each inspiration; by  palpation, the lower lateral chest



(52)wall can be felt to move inward. Palpation frequently reveals a sustained forward and
 downward right ventricular impulse in the sub-xiphoid region.


The  percussion note  is  hyper-resonant  and  cardiac  dullness  is  either  absent or
 severely reduced. The upper border of liver dullness is at a lower level. The breath
 sounds are found to be diminished with faint, high-pitched rhonchi heard towards the
 end of expiration. Patients with this condition have been referred to a as ‘pink-puffers’


because of maintenance of arterial oxygen tension (PaO2).


DIAGNOSIS


The diagnosis requires spirometry.


Figure.20. Emphysema  with  increased  lucency  at diaphragms  (black  arrows)
increased anteroposterior diameter and increased retrosternal clear space (red
arrow).



(53)Figure.21. CT SCAN Shows diffuse bilateral emphysema.


PROGNOSIS


COPD  is  usually  a  progressive  disease,  punctuated  by  acute exacerbations  and
remissions. Eventually it causes respiratory failure, pulmonary hypertension and right
heart failure. Death usually ensues within a few years. Few patients with chronic
bronchitis do not develop severe airways obstruction and have better prognosis. Six-
minute  walk  distance  test  and  St  George’s respiratory  questionnaire  may  be  used
during follow up.



(54)PNEUMONIA
 Definition


Syndrome caused by acute infection, usually bacterial, characterized by
 clinical  and/or  radiographic  signs  of  consolidation  of  a  part  or  parts  of  one  or  both
 lungs.


CLASSIFICATION


Community acquired pneumonia (CAP)


Hospital-acquired and ventilator-associated pneumonia
 (HAP and VAP)


Pneumonia in the immunocompromised host
 Health care associated pneumonia.


PATHOGENESIS


The lung, which serves its primary function of gas exchange. The lung is the organ
 with largest  epithelial  surface  area which  is  in  continuous contact  with  the  external
 environment..


An infecting organism may reach the lower respiratory tract
 (a) by aspiration of upper airway contents,


(b) by aerosolisation,


(c) through blood stream, or
(d) from adjacent structures.



(55)Haematogenous spread is possible in severe bacteraemia. The pulmonary circulation
 acts as a filter for venous blood, which in some cases allows micro-organisms to lodge
 in the small vessels of the lungs and cause parenchymal infection.


In  most  cases, infections  originate  from  heart  valves  or  from  thrombophlebitis.


Aspiration  of  small  quantities  of  oropharyngeal secretions  occurs  in  approximately
 50% of normal hosts during sleep and probably occurs more frequently in the setting
 of altered sensorium, alcohol or sedative drug use.


PATHOLOGY


Pathology  of  pneumonia  has  been  described  as stages  of  red  hepatisation
 followed  by grey  hepatisation signifying  congestion  with  increased vascularity  of
 inflamed tissues and consolidation initially with more red blood cells and then with
 neutrophils.


MICROBIOLOGY
 Typical Pathogens.


Streptococcus  pneumoniae  (pneumococcus)  is  among  the leading  causes  of
 illness  and  death  from CAP  worldwide  for young  children,  for  persons  who  have
 underlying chronic systemic conditions and for the elderly.


Staphylococcus


It is a less common aetiology of CAP, but a more important causative organism
in HAP. Radiological patterns are protean, inclusive of cavity formation. Methicillin-



(56)greater  frequency of bacteraemia  and  septic  shock and  is  associated  with  higher
 mortality.


Klebsiella species (Friedländer’s pneumonia)


It is classically community acquired. But more recently it is being seen in
 elderly,  immunocompromised  hosts,  and  in  chronically  ill as HAP. The  pneumonia
 mostly located in the right upper lobe, and apex of the right lower lobe


Haemophilus influenza


It is exclusively  human pathogen, common  cause  of  CAP  and  HAP.  In
 adults, the picture is of lobar pneumonia, higher prevalence being seen in patients with
 chronic obstructive pulmonary disease (COPD).


Pseudomonas aeruginosa,


It causes of hospital infection because of their intrinsic resistance to most
 antibiotics  and  ability  to  survive  and  even  multiply  at  low temperatures  and  in
 disinfectant solutions.


Anaerobic Organisms


Most  common  aetiologic  agents  of  lung  abscess, aspiration  pneumonia,  and
 empyemas. Risk  factors  include  aspiration,  infection, gingival  crevice,  necrosis  of
 tissue  with  abscess  formation  or bronchopulmonary  fistula,  infections complicating
 airway obstruction and infection of dependent pulmonary segment.


Atypical Pathogens
 Mycoplasma


These are devoid of cell walls, Extrapulmonary manifestations of this infection
may include haemolytic anaemia, myocarditis, and diverse neurological syndromes.



(57)Chlamydia pneumonia


It is transmitted from human to human without any avian or animal host. It
 recently linking C. pneumoniae with atherosclerosis and its clinical effects.


Legionnaires’ disease


Legionella pneumophila pneumonia a major cause of lethal pneumonia. It is
 rare  in  immunocompetent  adults  younger  than  30  years  of  age. High  fever,
 hyponatraemia, central nervous system manifestations. Diagnostic tests include urine
 antigen assay and culture on selective media, elevated lactate dehydrogenase levels.


Fungal Pneumonias


Histoplasma capsulatum, a thermal dimorphic fungus causing
 acute,self-limiting disease,


acute overwhelming pulmonary infection,
 chronic upper lobe cavitary disease, and
 fibrosing mediastinitis.


Blastomycosis  and  coccidioidomycosis  are  two other  pathogens  known  to  cause
 pneumonic illness.


Viral Pneumonias


Viral pneumonias are extremely important in two situations-community acquired
 and in the immune compromised. Hospital acquired infections are extremely rare.


Aetiological agents
Influenza (A/B),
RSV,



(58)Parainfluenza,
 Adenovirus,


Coronavirus [including  severe acute  respiratory  syndrome)
 Metapneumovirus.


A coryzal illness is common and specifically nasopharygeal or laryngeal symptoms
 and generalised body pain are more suggestive of viral infections.


Investigations:


A normal or low white cell count suggests viral pneumonia but Chlamydial
 or  Mycoplasma  pneumoniae  and other bacterial pneumonia  in  the  elderly  may  not
 show  leukocytosis. Viral  pneumonia  usually  does  not present  with  unilateral  lobar
 consolidation. High resolution computed tomography may suggest viral pneumonias
 particularly  in the  immunocompromised  patients.Real-time  PCR  and  fluorescent
 antibody tests are the most promising tests for the diagnosis


COMMUNITY ACQUIRED PNEUMONIA


The diagnosis of pneumonia is considered in any patient with cough, sputum
 production,  and/or  dyspnoea with  fever  and  abnormal  breath  sounds  and  crackles.


Radiography is also useful for evaluating severity of illness by identifying multilobar
 involvement. Chest radiograph, total leucocyte count and C-reactive protein (CRP) are
 recommended in all patients with pneumonia.


HOSPITAL-ACQUIRED AND VENTILATOR-ASSOCIATED
 PNEUMONIA


HAP is defined as pneumonia that occurs after the patient has
been in hospital for more than 48 hours. Patients who have been



(59)endotracheally  intubated  have  a  much  higher  risk  of pneumonia.  Endotracheal  tube
 and MV and other intubations compromise the host defence mechanism seriously.


HEALTH CARE ASSOCIATED PNEUMONIA


Patient who was hospitalised in an acute care hospital for two or more days
 within  90 days  of present infection resided in a nursing home or long care facility,
 received  intravenous  antibiotics, chemotherapy  or  wound  care  within  30  days or
 attended a hospital or haemodialysis clinic.


DIAGNOSTIC TESTS


Bronchoscopic  samples  (protected  specimen  brush,  bronchoalveolar  lavage)
 are more specific. The presence of clinical signs of pneumonia in ICU patients (fever,
 pulmonary  infiltrates  in  the  chest  radiograph and  purulent  pulmonary  secretions)  is
 caused by VAP in only about 30% to 40% of cases.


Microbiologic findings may help to tailor antibiotic spectra in selected patients, but
 they  should  be  considered  in  conjunction with  a  re-assessment  of  clinical response
 within 48 to 72 hours of onset of pneumonia.


Depending  on  the  clinical  background,  it  is  possible  to  predict antibiotic  resistant
bacteria.  HAP and VAP are considered to  be preventable if the  quality  of care had
been optimal.



(60)Adenosine Deaminase


Adenosine  deaminase  [ADA]  is  an  enzyme  involved  in the  purine
 catabolism.  It  catalyses  the  deamination  of adenosine  to  inosine  and  of
 deoxyadenosine to deoxyinosine.


Figure.22.Structure of Adenosine deaminase.


Adenosine  deaminase  is  found  in  most cells,  but  its  chief  role  concerns  the
 proliferation and differentiation of lymphocytes, especially T-lymphocytes.


For  this  reason  ADA  has  been  looked  on  as  a  marker  of cell-mediated  immunity,
 which encompasses the delayed hypersensitivity reaction.


Estimation  of  ADA  is  performed  using  a  simple  colorimetric  method  that  is  quite
suitable for use in the field setting (98). There are several isoforms of ADA, but the
prominent ones are ADA1 and ADA2, which are coded by different gene loci (124).



(61)lymphocytes and monocytes, whereas ADA2 isoenzyme is found only in monocytes
(125). The measurement of ADA2 is almost 10 times more expensive than estimation
of total ADA. In fact, there may be an advantage in the measurement of total ADA
because of its  low  cost  and  rapid  turnover.  Activity  of  ADA1  is  determined by
subtracting ADA2 measurement from total ADA activity.



(62)MATERIALS AND METHODS
 SOURCE OF DATA:


Cases  fulfilling  the inclusion  criteria  admitted  in Tirunelveli  Medical  College
 Government Hospital


Study duration: one year.


Study design: Non randomized comparative study.


Sample design: Purposive sampling.


CASES AND CONTROLS:


The study comprised cases of pulmonary tuberculosis and other common respiratory
 diseases  admitted  in  the department  of  Medicine, department  of  thoracic  medicine,
 department of medical oncology  at tirunelveli  medical college  government hospital,
 Tirunelveli. Age and sex matched healthy volunteers were taken as controls.


STUDY POPULATION : 4 groups


1. Pulmonary tuberculosis diagnosed as per RNTCP guidelines


2. Patient with lower respiratory tract infection confirmed with chest x ray and culture
 report and chronic obstructive  pulmonary disease.


3. Lung malignancy diagnosed by CT chest , FNAC and physician records.


4. Healthy controls.



(63)SAMPLE SIZE:


Total Number of Subjects : 160
 Number of controls : 40


Number of cases : 120 Cases


INCLUSION CRITERIA:


1. Pulmonary tuberculosis diagnosed as per RNTCP guidelines


2. Patient with lower respiratory tract infection confirmed with chest x ray and culture
 report and chronic obstructive  pulmonary disease in the age group of 20 – 64 years.


3. Lung malignancy diagnosed by CT chest ,FNAC and physician records.


4. Patients with definite clinical diagnosis.


EXCLUSION CRITERIA:


1. Patients with combined lung malignancy and pulmonary tuberculosis
 2 .Patients without definite clinical diagnosis


3. Patients with pulmonary tuberculosis already on treatment


CONTROLS:


Healthy  individuals  confirmed  to  be  free  of  any  disease  in  the  age  group  of  20-50
 years. Age and sex matched healthy volunteers were taken as controls.


METHODOLOGY:


Data for the study was collected from all those who fulfill the inclusion and exclusion



(64)METHOD OF COLLECTION OF DATA:


SPECIMEN COLLECTION:


An informed written consent was taken before collecting the sample. Blood:


5 ml of plain venous blood sample was drawn from the median cubital vein. This was
 followed by centrifugation and then sample was processed immediately.ADA content
 of blood is stable for 1week when stored at 2-8 degree Celsius.


ASSAY PRINCIPLE


The assay is  based on the enzymatic deamination of adenosine to inosine which is
 converted to hypoxanthine by purine nucleotide phosphorylase (PNP). Hypoxanthine
 is  then  converted  to  uric  acid  and  hydrogen  peroxide  (h2o2)  by  xanthine  oxidase
 (XOD). h2o2  further  reacted  with  N-ethyl-n- (2-hydroxy-3-sulfopropyl)-3
 methylaniline (EHSPT) and 4-aminoantipyrine (4 –AA) in the presence of peroxidase
 to generate quinone dye which is monitored at 546 nm.


The entire schematic reaction is shown below


Adenosine + h20 ---inosine + NH3


Inosine + Pi ---hypoxanthine + ribose-1-phosphate


Hypoxanthine +2h20 +202----uric acid +2h202


2h202 +4-AA + EHSPT---4h20 +quinone dye



(65)One  unit  of  ADA  is  defined  as  the  amount  of  ADA  that  generates  one  m  mole  of
 inosine from adenosine per min at 37 C.


REAGENT HANDLING


ADA reagent comes in a liquid two reagent system, ready to use for semi –auto
 analysers.  ADA  control  and  calibrator are  in  lyophilised  form  and  need  to  be
 reconstituted  with  1.0  ml  DI  water  before use.  The  reconstituted  controls  and
 calibrator are stable for 1 week at 2-8 C.


REAGENT STABILITY AND STORAGE


Reagent are stable until their expiration date when stored at 2-8 C.


PERFOMANCE DATA


Data contained within this section is representation of ERBA systems. Data
 obtained  in  your  laboratory  may  differ  from  these  values.  The  precision  of  the
 adenosine  deaminase  assay  was  evaluated  on  the  instrument  according  to  modified
 clinical laboratory standards institute EP5-A guideline.


Linearity :   0-200 U/L


Reference Range


Normal serum ADA is < 30 U/L.



(66)RESULTS


Total of 160 cases were included in the study divided into 4 groups of which group
 includes pulmonary tuberculosis, Group II included lung cancer ,Group III includes
 Non tuberculous respiratory diseases viz chronic obstructive pulmonary diseases and
 pneumonia , Group IV includes healthy controls.


Table.1. Various study groups and the number of patients included in each group


DIAGNOSIS NO OF PATIENTS PERCENTAGE


PULMONARY TB 40 25%


CA LUNG 40 25%


NON - TB RESP DISEASES 40 25%


HEALTHY CONTROL 40 25%


Figure.23. Various groups among study population
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(67)Table.2. Age distribution of study population


AGE IN YEARS NO OF PATIENTS PERCENTAGE


< 30 26 16%


31-40 22 14%


41-50 26 16%


51-60 41 26%


> 60 45 28%


Figure.24.Age distribution among study groups.


Among study  population, 30 % were less than 30  years, 14% were 31  to 40  years,
 16% were 41 to 50 years, 26% were 51to 60 years , 28% were greater than 60 years.
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(68)Table.3. Gender Distribution among study population


SEX NO OF PATIENTS PERCENTAGE


MALE 124 77%


FEMALE 36 23%


Figure.25.Sex distribution among study groups


Among 160 people studied, majority were males (77%).
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(69)Table.4. Diabetes mellitus among study population


DIABETES MELLITUS NO OF PATIENTS PERCENTAGE


PRESENT 38 24%


ABSENT 122 76%


Figure.26.Diabetes among study groups
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(70)Table.5. Hypertensives among study population


HYPERTENSION NO OF PATIENTS PERCENTAGE


PRESENT 19 12%


ABSENT 141 88%


Figure.27.Hypertension among study groups


Among study population, 88% were non hypertensives and 12% were hypertensives.
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(71)Table.6. Smokers among study population


SMOKER NO OF PATIENTS PERCENTAGE


YES 85 53%


NO 75 47%


Figure.28.Smokers among study groups


Among study population,53% were smokers and 47% were non smokers.
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(72)Table.7. No of alcoholics among study population


ALCOHOLIC NO OF PATIENTS PERCENTAGE


YES 53 33%


NO 107 67%


Figure.29.Alcoholics among study groups


Among study population, 67% were alcoholics and 33% were non alcoholics.
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(73)Table.8. Age distribution among pulmonary tuberculosis


AGE IN YEARS NO OF PATIENTS PERCENTAGE


< 30 4 10%


31-40 3 7%


41-50 9 22%


51-60 17 43%


> 60 7 18%


Figure.30.Age in years among pulmonary TB patients


Among pulmonary tuberculosis patients, 10% were less than 30 years,7 were 31 to 4
 years,22% were 41 to 50 years ,43% were 51 to 60 years,18% were greater than 60
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(74)Table.9. Gender distribution among pulmonary tuberculosis


SEX NO OF PATIENTS PERCENTAGE


MALE 28 70%


FEMALE 12 30%


Figure.31.Sex distribution of pulmonary TB patients.


Among pulmonary tuberculosis patients studied , majority are males (70%).
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(75)Figure.32. Number of diabetes mellitus among pulmonary tuberculosis.


Among 40 pulmonary tuberculosis patients, 25 patients were non diabetics and 15%


were diabetics


Table.10.No of hypertensives among pulmonary tuberculosis


HYPERTENSION NO OF PATIENTS PERCENTAGE


PRESENT 3 7%


ABSENT 37 93%
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(76)Table.11. Smokers among pulmonary tuberculosis patients.


SMOKER NO OF PATIENTS PERCENTAGE


YES 20 50%


NO 20 50%


Figure.33.Number of Smokers in pulmonary TB patients


Among  pulmonary  tuberculosis  patients,  50%  were    smokers  and  50%  were
 nonsmokers.
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(77)Table.12. Alcoholics among pulmonary tuberculosis


ALCOHOLIC NO OF PATIENTS PERCENTAGE


YES 15 37%


NO 25 63%


Figure.34.Number of alcoholics in pulmonary TB patients.


Among  pulmonary  tuberculosis  patients,  63%  were  alcoholics  and  27  %  were  non
 alcoholics.
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(78)Table.13.Age distribution among lung cancer


AGE IN YEARS NO OF PATIENTS PERCENTAGE


< 30 0 16%


31-40 1 14%


41-50 6 16%


51-60 13 26%


> 60 20 28%


Figure.35.Age in years among lung cancer.


Among lung cancer patients,16 % were less than 30 years,14% were 31 to 40 years,16


% were 41 to 50 years,26% were 41 to 50 years,28% were greater than 60 years.
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(79)Table.14. Gender distribution among lung cancer


SEX NO OF PATIENTS PERCENTAGE


MALE 30 75%


FEMALE 10 25%


Figure .36.Sex distribution among lung cancer.


Among lung cancer patients, majority are males 75%, females 25%.
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