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• M. tuberculosis and M. bovis are the
cause of human tuberculosis.

• Morphology: • They are thin straight or 
slightly curved rods.

• They cannot be stained by simple stains due to
the high lipid (mycolic acid) content of the cell
wall.

*They can be stained by Ziehle-Neelsenstain
Appear as thin pink rods .

*And they can stained by Fluorochrome stains 
Appear as yellow orange bacilli in black 
background by fluorescent microscopy

*Difficult to stain, but once stained, they
resist decolourization with acid or with acid
and alcohol.



They are strictly aerobic, however it better growth 
occurs in presence of 5- 10% Co2. They grow on 
solid media such as Lowenstein-Jensen(L-J) medium

They are slow growers ,no growth appears 2-4 
weeks, incubation at 35-37c .

The growth on L-J medium is irregular,dry and off-
white.

Non-motile
Non-spore forming

Cultural characteristics:

*Virulent strains grow in a characteristic 
serpentine cord-like pattern in fluid media
due to cord factor



How does TB spread?
•Tuberculosis (TB) is an airborne infection, germs spread 
through the air from one person to another.

•TB germs can get into the air when someone with 
active TB disease coughs, speaks, or sings.

•People with inactive TB, also called latent TB infection, 
cannot spread TB germs to others.



Pathophysiology
• Tuberculosis is an airborne infection spread via respiratory

droplets.

• Once inhaled, the organisms lodge in the alveoli and initiate the
recruitmentof macrophages and lymphocytes.

• Macrophages undergo transformation into epithelioid and
Langhans cells, which aggregatewith the lymphocytes to form the
classical tuberculous granuloma.

• Clinical note :Tcells in response to antigens,release
cytokine called IFN gamma, which is used fordiagnosis in
case of BCG vaccinationand in areas where exposure to
non-tuberculous mycobacteria is high.



Pathophysiology

• Numerous granulomas aggregate to form a 
primary lesion or ‘Ghon focus’.

• On a chest X-ray, the Ghon focus is 
evident as a small calcified nodule often 
within the upper parts of the lower lobes 
or the lower parts of the upper lobes, 
seen in the mid-zone.

• focus can also develop within the 
regional draining lymph node (primary 
complex of Ranke).



PRIMARY 
TUBERCULOSIS

• It refers  to the infection of a previously uninfected 
(tuberculin-negative)individual.

• Initial containment complex (Ghon focus of 
infection and hilar node) within granuloma: 
Granulomatous Latent TB infection.

• In some cases, when the infected PT has low 
immunity as in AIDS or malnutrition, a primary 
progressive disease can occur.

• Primary progressive disease is when the 
immune response fails to control multiplication of 
the tubercle bacilli after first exposure.



FACTORS INCREASINGTHERISK OFTB :



CLINICAL FEATURES
(1) Pneumothorax
●Fibrocavitary lesion of the upper lobe—> May extend into

parenchyma and pleura—>“Eating up” the lung tissues.

●Cavity opens up into pleural space—> Opportunity for air to
leak into the pleural cavity.

(2) Bronchopneumonia
●Fibrocaseous necrosis leads to pathogens

being not easily cleared. So, the patient
may develop bronchopneumonia.

(3) Pleural effusion (TB pleurisy)
●Remember Ghon complex is in the lower/middle lobe and

subpleural—> Massive amount of
inflammatory cytokines—>
Causes increased capillary permeability—>vasodilation—>
Proteins and fluid leak out



(4) Hemoptysis
Fibrocavitary lesions that are forming, “eating up” the lung tissues ,there are bronchial 

blood vessels near these lung tissues, If they “eat” the bronchial blood vessel—> Cough up blood due 
to cavitation → hemoptysis

(5) Productive cough

(6) Fever

●Cytokines released from granuloma and fibrocaseous necrosis (IL-1, IL-6, TNF-𝜶𝜶)—>These
affect the hypothalamus

-Remember hypothalamus controls our eating and temperature

—> Dysregulation of the hypothalamus leads to

1. Fever. 2.Night sweats. 3. Weight loss

-Features of primary tuberculosis
• Infection (4-8 weeks) Influenza-like illness Primary complex

-Skin test conversion
•Hypersensitivity Erythema nodosum, Dactylitis ,Phlyctenular, conjunctivitis

Dactylitis



3-Post-primary pulmonary TB
Post-primary disease refers to exogenous ('new' infection) or endogenous 
(reactivation of a dormant primary lesion) infection in a person who has been 
sensitised by earlier exposure.

It is most frequently pulmonary and characteristically occurs in the apex of an upper
lobe, where the oxygen tension favours survival of the strictly aerobic organism.
The onset is usually insidious, developing slowly over several weeks.

2- Miliary TB
• Blood-borne gives rise to miliary TB, which

may present acutely but more frequently
is characterised by 2-3 weeks of fever,
night sweats, anorexia, weight loss and a
dry cough.

• Anaemia and leucopenia reflect bone
marrow involvement



Clinical features:

PHYSICALFINDINGS IN MILITARY TB:

-Auscultation of the chest is frequently normal but in more advanced disease
widespread crackles are evident.
-Fundoscopy
may show choroidal tubercles.
-chest X-ray
1-2 mm lesions “millet seed”distributed throughout the lung fields, although
occasionally the appearances are coarser.

choroidal 
tubercles

millet seed 
appearance



EXTRAPULMONARYDISEASE

• Extrapulmonary TB accounts 
for 20% of cases in those who 
are HIV- negative but is more 
common in HIV-positive 
patients.



1)TUBERCULOUS 
LYMPHADENITIS

• the most common extrapulmonary site of 
disease (Cervical and mediastinal 
glands)

• Supraclavicular lymphadenopathy is often 
the result of spread from mediastinal 
disease

• Caseation -> may discharge through the
skin -> “collar-stud” abscess

• tuberculin test ++



2)Ileocecal disease
• accounts for approximately half of 

abdominalTB cases
• Fever, night sweats, anorexia and 

weight loss
• thickened bowel wall on ultrasound 

& CT
• abdominal lymphadenopathy,

mesenteric thickening or ascites
• narrowing, shortening and 

distortion of the bowel, with caecal 
involvement predominating.

• abdominal distension, pain and
constitutional symptoms

• The ascitic fluid is exudative and
cellular, with a predominance of
lymphocytes

• multiple white ‘tubercles’ over
the peritoneal and omental
surfaces





3) PERICARDIAL DISEASE
• Disease occurs in two forms:
Pericardial effusion and Constrictive pericarditis

• usually insidious, with breathlessness.

*Increased pericardial dullness 
(pericardial effusion) globular enlarged
heart on chest X-ray (pericardial
effusion)

*Pericardial calcification occurs in 
around 25% of cases

*S3 sound (constrictive pericarditis)

*The effusion is frequently blood-stained

Pericardial Calcification



4)Central nervous
system disease

• Meningeal TB is the 
most important 
(uncommon)

• mortality rates of 30%
• Headache
• Vomiting
• Low-grade fever
• Oculomotor palsies
• Papilloedema

• Haematuria, frequency and 
dysuria are often present, with 
sterile pyuria

In women, infertility from 
endometritis, pelvic pain and 
swelling from salpingitis or a 
tubo-ovarian abscess occurs
In men, epididymitis or prostatitis

5)Genitourinary 
disease



6) BONEAND JOINT DISEASE
• The spine is the most common site for bony TB (Pott’s disease)
• chronic back pain (T&L)
• Paravertebral and psoas abscess
• kyphosis
• (cold) abscess in the inguinal region.
• TB can affect any joint but most frequently involves the hip or knee
• Radiological changes are often non-specific



DIAGNOSIS

◆ History

◆ Physical Examination

◆ Investigations ( Laboratory, Imaging)



HISTORY

Typical symptoms for TB patient include:

• General: fever, lethargy, anorexia, weight loss, enlarged and tender
lymph nodes.

• Pulmonary: cough (usually chronic), sputum (initially dry, then
purulent or blood-stained), breathlessness, pleuritic chest pain.

• Extra-pulmonary: genitourinary (urinary symptoms), 
musculoskeletal (joint pain), neurological (headache, reduced GCS, 
focal neurology), cardiac (chest pain), gastrointestinal (abdominal 
pain, bloating), rash.



Other aspects we should cover with history:

• Past medical history: HIV or other
immunosuppressive condition, chronic conditions
such as diabetes

• Drug history: immunosuppressive medications
including steroids

• Social history: occupation, alcohol or drug
dependence, homelessness, country of birth and
travel history

• TB contacts: nature and duration of contact



PHYSICALEXAMINATION

• Enlarged , tender lymph nodes

Findings for the patient with TB:

• Sputum pots with purulent or blood-stained sputum

• Crackles or bronchial breathing over consolidation

• Dullness to percussion and decreased fremitus over 
pleural effusions



INVESTIGATIONS:LABORATORY

•

•

•

Basic blood tests: looking for raised inflammatory markers, renal and liver
profile to guide the use of drug treatment

Viral screen: HIV, hepatitis B and C which can increase the risk of TB

Sputum microscopy, culture and sensitivities: three samples (a least one early 
morning) prior to starting antimicrobial treatment. Bronchoscopy with lavage 
or bronchial washings can be considered if there is no spontaneous sputum 
production.

• Rapid diagnostic tests for TB are used in some cases.

• Extra-pulmonary sites: early morning urine or lymph node biopsies can be
cultured for TB.

• Tuberculin Skin Tests



IMAGIING:
Chest X-ray is the most useful initial imaging, and
pulmonary TB can have various appearances on X-ray.

Patchy or lobar consolidation

Linear and nodularopacities

•

•

•

•

•

Miliary TB (small, uniformly distributed nodules)

Cavitating lesions (more likely in post-primaryTB)

Tuberculoma (a caseating granuloma)•

• Lymphadenopathy

• Pleural effusion

Calcified tuberculoma (known as a Ghon focus) or lymph nodes



Chest X-ray 
showing patchy 
opacification of 
pulmonary TB

Chest X-ray 
showing the 
appearance 
of miliary TB

Section of a 
chest X-ray 
showing a 
Ghon focus



MANAGEMENT OF TB
•Immediate treatment should be started in smear-positive
patients, as they are confirmed to have TB and are highly 
infectious.

•In smear-negative patients, treatment should be considered 
if there are typical chest X-ray findings suggestive of TB and
no improvement with standard antibiotics (to rule out bacterial 
pneumonia or other infections). 



THIRDLY: TREATMENT PLAN

▪Standard treatment involves 6 months treatment with>> 
isoniazid and rifampicin, supplemented in the first 2 months with 
pyrazinamide and ethambutol.



6 months regimen is appropriate for all patients with new-onset pulmonary TB and 
most cases of extrapulmonary TB

▪ But TB with CNS involvement need 12 months treatment. (TB meningitis)
▪ Also, involvement of CNS , CVS (pericardial disease) and children with endobronchial
disease need to add Glucocorticoids to reduce inflammation and limit tissue damage.



ADVERSEEFFECTS OF ANTI-TBDRUGS

• Isoniazid can cause a polyneuropathy due to B6 deficiency (as it 
interacts with pyridoxal phosphate so pyridoxine 10–25 mg daily, 
should be prescribed concomitantly to prevent this.),allergic reaction as 
skin rash, hepatitis occurs in less than 1% of cases. so, monitor liver 
function is ordered

• Rifampicin stains body secretions red/pink so get color change in urine, 
tears and sweat. Also, rifampicin induces liver enzymes, means patient’s 
therapy will need to be undertaken, particularly with antidepressants, 
anticoagulants and antiepileptics. In addition to oral contraception will 
not be effective, so alternative birth-contused methods should be used.

• Pyrazinamide may cause hepatic toxicity, itching, rash and arthralgia.
& reduces renal excretion of urate and may lead to hyperuricemic 
gout.

• Ethambutol can cause a dose-related optic retrobulbar neuritis.



TREATMENTRECAP



-Most patients can be treated at home.
-Admission to a hospital unit with appropriate isolation facilities should be considered in these

situations:

1)intolerance of medication,

2)questionable treatment adherence,

3) adverse social conditions or a significant risk of multidrug-resistant TB after 2 months on 
treatment

4) contact with known multidrug-resistant TB.

 effectiveness of treatment : Effectiveness of therapy for pulmonary TB is assessed by
further sputum smear at 2 months and at 5 months.

 Treatment failure is defined as:
• *a positive sputum smear or culture after 5 months

• * any patient with a multidrug-resistant strain, regardless of whether they are smear-positive
or negative.

• If treatment failure occurs, the case should be referred to a regional center to deal with it.



CONTROL AND PREVENTION
-- Test to screen for M.Tuberculosis:
•Tuberculin skin testing is the most common method
used toscreen.
For latent M tuberculosis:

(positive tuberculin skin test indicates tuberculous 
infection, with or without disease , without 
differentiating if its Active or Latent).
- Due to poor adherence to therapy is a

major factor in prolonged illness, there's
high risk of relapse, and the emergence of
drug resistance,
So, DOT (Directly observed therapy) the practice
of observing a patient swallow his or her
tuberculosis (TB) medications has become
important control strategy.
By supervised administration of therapy 3 times
weekly to improve adherence.



BCG VACCINE

 Alive attenuated vaccine derived from M. bovis, is the most established TB
vaccine. administered by intradermal injection. BCG provide protection against 
the severe forms of TB, such as TB meningitis in children.

 BCG is very safe, with the occasional complication of local abscess formation. It
should not be
administered to those who are immunocompromised (e.g. by HIV) or pregnant.

 In Jordan, the vaccine is listed as part of the national vaccination programand is
given to children at birth.



THANK YOU


