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OBITUARY

May their soul rest in eternal peace.

We send our sympathy & condolence to the bereaved family.

: 31-05-1951

: 23-12-2022

Date of Birth

Date of Death

DR. SHAMIN V. PATEL
L-2228            M.S. SURG.

: 25-08-1930

: 17-02-2023

Date of Birth

Date of Death

DR. MANUBHAI H. SHAH
L-                     M.D. MEDICIN

DISCLAIMER
Opinions in the various articles are those of the authors and do not reflect 

the views of Ahmedabad Medical Association. The appearance of 

Advertisement is not a guarantee or endorsement of the product or the 

claims made for the product by the manufacturer.



Ahmedabad Medical Association & Women doctor 

wing  organized a feast of scientific programme & non 

scientific programme with special reference to women’s 
th

day celebration on Sunday, 5  March 2023 10 am to 1.00 pm 

at AMA. Dr. Manoj Pandya & Dr. Janki Desai very nicely 

presented on topics of Contraception & Menopause 

respectively. Dr. Bhavesh Patel talk on “how to control 

anger” in a very convicing way. A wonderful skit on 

“Kutumb Ke Karkirdi” was played by our doctor members; 

which was quite entertaining & with special message. Over 

all it was a nice Women’s day celebration. More than 300 

participants were present. The programme was ended with 

delicious lunch.
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Report of Scientific Programme &

Women’s Day Celebration, 05-03-2023

A scientific programme emphasizing on knee 

restoration surgery without implants was organized on 
thSunday 12  March 2023, 10 am to 1.00 pm at AMA.                  

Dr. Jawahar Jethva, Dr. Jaimin Trivedi, Dr. Jagdish Patwa,              

Dr. Jay Shah, Mr. Savan Patel & Mr. Gunjan Patel nicely 

delivered their talk on relevant topics. More than 100 

members participated in the event. The CME was ended 

with delicious lunch. The programme was coordinated by             

Dr. Harjivanbhai Patel & Dr. Manjit Nayak.

Report of Scientific Programme
on 12-03-2023



Influenza viruses, members of orthomyxoviridiae family 

are of 3 types… A, B, & C…

B & C are mild & epidemiologically less significant

While type A Influenza virus is known to cause from 

small outbreaks to huge pandemics since more than a 

century….

We had experienced 5 major pandemics of Influenza A 

till now…

Last pandemic was of swine flu (H1N1) which hit the 

world in 2009.

After any such pandemic, next outbreak depends on 

antigenic variations take place in virus.

Antigenic variations in two surface antigens i.e. 

Haemagglutinin (H) & Neuraminidase (N) are of main 

concern.

1. Major antigenic variations are called *antigenic shift* & 

developed due to genetic reassortment… such genetic 

reassortment usually takes place in birds/ animals & 

resultant the major variant develops which can 

completely escape the herd immunity (which happened 

to develop in community due to prior outbreaks) ; & lead 

to another big outbreak/ pandemic.

The variants with such different structures of “H” & “N” & 

caused major pandemic are,

- H1N1: 1918-20 (Spanish flu) & 2009-10 (Swine flu)

- H2N2: 1890 (presumed) & 1957-58 (Asian flu)

- H3N2: 1968-69 (Hong kong flu)
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Introduction of Human Influenza Virus & H3N2
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2. Minor antigenic variations are called *antigenic drift*; 

that’s derived due to mutations in above antigenic 

subtypes; any of such variants can escape herd immunity 

partly, so can cause outbreaks. But such outbreaks are 

mild & happens usually every year or alternate year - as 

in form of seasonal flu. Disease caused by such variants 

is also relatively mild ; & persons infected priorly with its 

original version of antigenic subtypes would have partial 

protection against developing disease. The vaccinated 

(with flu shots) can also have good protection.

The current outbreak is an example of second 

phenomenon…. This is because of  *antigenic drift* 

developed due to mutations in antigenic subtype of 

Hongkong flu - H3N2. So, outbreak suppose to be mild & with 

of less severe disease. 

Relative less herd immunity, may be attributing 

occurrence of huge numbers in India; but, majority cases are 

limited to upper respiratory tract. At its severe form, fever 

may be high grade up to 3-4 days & cough may persist for 1-

3 weeks. Indian Medical Association recommends not to start 

emprical antibiotics in such cases.

However, in any instance, if symptoms are more severe or 

persist for a long period, shall require to investigate further 

for developments of secondary bacterial infections or for 

possibility of another aetiology.

Here important to note: not only in India but also in USA 

& other parts of world, H3N2 is being as dominant strain 

leading to seasonal flu since last few couples of years.

Dr. Urvesh Shah

Prof & Head, Microbiology, GCS medical college, Ahmedabad.

Vice President, IMA, Ahmedabad branch



Preface

Tuberculosis is one of the most common infectious 
diseases in the world. Almost one third of the world's 
population is thought to have been infected with 
Mycobacterium tuberculosis, with new infection occurring at 
a rate of about one per second.

Tuberculosis in human beings is usually caused by M. 
tuberculosis and rarely by M. bovis.  Mycobacteria other 
than tuberculosis (MOTT) may also account for up to 10% of 
all mycobacterial infections.

Pulmonary tuberculosis is the most common clinical 
presentation, however it may affect many other parts of 
body. A majority of these infections spread through 
inhalation of airborne droplet nuclei containing bacteria. 
Many a times infection remains latent and may be cured 
without any clinical presentation, leaving the patient 
hypersensitive to the bacteria, with T cell mediated 
immunity. In clinically active tuberculosis, classical 
symptoms are chronic cough with blood tinged sputum, low 
grade fever, night sweats and weight loss.

Extra-pulmonary tuberculosis is also not uncommon. 
It may manifest as  tuberculous meningitis, lymph-
adenopathy, renal tuberculosis, osteo-articular tuberculosis 
etc. Tuberculosis involving lymphnode and bone may be 
associated with collection of pus and abscess formation. 
Such abscesses are known as cold abscesses. 

Laboratory diagnosis of tuberculosis

Modalities for diagnosis of tuberculosis are divided in 
two groups

1. Methods which provide direct evidence of presence of 
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Diagnosis of Tuberculosis :

Conventional vs Newer modalities

27-03-2023

24

tuberculous bacilli in the specimen taken from the site 
of lesion

a. Demonstration of Acid Fast Bacilli(AFB) by 
microscopic examination

b. Isolation of bacteria by culture examination

c. Detection of bacterial specific nucleic acid by 
Nucleic Acid Technologies (NAT)

d. Detection of bacterial specific antigen

These modalities are highly specific for diagnosis of 
tuberculosis. But their sensitivity is low and 
negative results may not rule out active tuberculosis.

2. Methods which provide indirect evidence of infection 
by detection of immunological & other markers, 
indicating host’s body’s  response to the tuberculous 
bacteria

a. Immunological tests which reflect body’s  immune 
response if patient gets infected: 

- Mantoux test

- Interferon gamma assay

These modalities indicate  the infection and not the 
disease. So in cases of only infection with                              
M. tuberculosis these tests may be positive even though 
the patient may not have developed the disease.

b. Cytology and histopathology which reflect cellular 
response of body against tuberculous infection

c. Erythrocyte Sedimentation Rate (ESR) & Adenosine 
Deaminase (ADA) test

Sample Collection: 

A. Pulmonary tuberculosis

1. Sputum:

- Collected in disposable wide mouth container
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- Early morning sputum samples collected for three 

consecutive days are ideal. For direct microscopy, 

according to national guidelines, two sputum 

samples are sufficient. First is spot sample & second 

is the early morning sample.

- If expectorated sputum is scanty, sputum samples 

col lected over  a  per iod of  24  hours  is  

recommended.

- For sample collection,  patient should be explained 

properly for collection of the sputum and to 

minimize contamination with saliva.

- Steam inhalation or expectorants may enhance 

productivity of sputum.

2. Broncho alveolar lavage (BAL)

- It is the best sample, particularly when the sputum 

is expectorated minimally. However it requires 

invasive procedure.

3. Lung aspirate

- Trans-thoracic, CT guided aspiration directly from 

the site of lesion in lung would be the most 

informative sample;  especially when sputum and 

BAL specimens  seem to be unsatisfactory.

4. Gastric aspiration

- Children can not collect sputum properly and 

usually swallow majority of expectorated sputum. 

This material can be recovered from stomach by 

gastric aspiration or lavage.

All the above specimens can be processed for 

Demonstration of  AFB;  mycobacterial culture and NAT.

B. Extrapulmonary tuberculosis

1. Urine

- In cases of sterile pyuria, a high suspicion  of renal 
tuberculosis should be considered.

- Early morning urine samples collected for 3 
consecutive days are ideal.

- Every day samples are centrifuged and deposits 
are processed further.

2. Body fluids

- CSF in the cases of meningitis.

- Pleural f luid for diagnosis of  pulmonary 
tuberculosis.

- Ascit ic  f luid for diagnosis of  abdominal  
tuberculosis.

- Synovial fluid in  cases of arthritis.

All the above samples can be processed for 
demonstration of Acid Fast Bacilli, culture, NAT, ADA 
measurement and cytological examination for 
evidence of tuberculous infection.

3. Pus

- In case of cold abscess, pus can be taken 
aseptically & examined for demonstration of bacilli, 
culture examination and NAT.

4. Lymphnode

- In case of lymphadenopathy, lymphnode biopsy or 
FNAC should be taken for histopathological and 
cytological examination. This can also be processed 
for  demonstration of Acid Fast Bacilli, culture and 
NAT.

Sample processing :

A. Preparation of samples for microscopic and culture 
examination.
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Purpose :

- For concentration of bacilli to have higher positivity 
rate.

- For homogenization of sample to process further.

- For decontamination of samples, which kills all the 
organisms except  Mycobacteria.

Methods :

Sputum / Broncho alveolar lavage / Gastric aspirate

1. Petroff's method:

2. Cetyl pyradinium chloride (CPC) + NaCl

3. N-acetyl L - cysteine (NALC) + NaOH

Urine :

Oxalic acid is used to decontaminate urine specimen. 
Homogenization is not required for urine specimen. The 
urine collected on three consecutive days is centrifuged 
and deposits are incubated with oxalic acid. All the three 
processed deposits are mixed and neutralized. The 
collected material is centrifuged and deposit is processed 
further for microscopic and culture examination.

Microscopic Examination :

For demonstration of Acid Fast Bacilli

Methods :

1. Z N stain 

a) Hot stain : Routine Z N stain involving the heating of 
the smear as a mordant.

b) Cold stain(Kinyoun stain) : A modified Z N stain that 
does not involve the heating process, but has 
increased concentration of phenol in carbol fuschin, 
increased duration of stay of the primary stain on 
the smear & a wetting agent; tergitol, to suffice the 
need of the mordant instead of heat. This method 

prevents alteration in morphology of the 
Mycobacteria.

2. Auramine-phenol ( needs  fluorescent microscope)

Role of microscopic examination in diagnosis of 
tuberculosis in routine practice:

• Every specimen (other than blood and stool) 
received to evaluate the infectious aetiology, 
must be investigated by  Z N stain examination.

• Z N stain is the easiest and quickest test

• It needs good quality samples

• Limitation of microscopy – It can diagnose < 50 % of 
active tuberculosis

• Sensitivity of ZN stain is 10,000-100,000 bacilli / ml

• Fluorescent microscopy can increase sensitivity by 
2.5 times 

Culture examination :

Significance of culture methods:

- Sensitivity is very high, as low as 10 bacilli / ml of 
specimen can be detected.

- The isolated Mycobacteria can be processed further 
for species identification and antituberculous drug 
sensitivity.

Methods :

1. Solid culture media: L. J. medium

- The processed specimen is cultured on LJ medium 
slants.

- The bacterial growth (colonies) will appear after 20

- 40 days of incubation.

- The isolated Mycobacteria are processed further for 
b i o c h e m i c a l  re a c t i o n s , t o  d i f f e re n t i a t e  
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M. tuberculosis (MTB) from Mycobacterium other 
than tuberculosis (MOTT). 

2. Automated culture methods :

Processed sample is inoculated in the specified Middle 
brook medium. The Mycobacterial growth in the 
medium will release carbon dioxide. This can be 
identified by automated methods based on various 
principles. 

e.g. BACTEC MGIT will detect bacterial growth and carbon 
dioxide released  by fluoro-metric method

BacT Alert will detect bacterial growth and carbon 
dioxide released by colorimetric method.

Growth can be detected as early as within 11-14 days of 
incubation, being indicated positive by the different 
indicator systems.

Antibiotic sensitivity :

The commonly used method is 1 % Proportional method

Principle : Clinically significant resistance to any anti-TB 
drug is defined as an in vitro growth, in the presence of the 
critical concentration of the drug, that is equal to or greater 
than 1% of the growth in the absence of the drug.

This can be performed by two different ways

On Solid media (Conventional method): 

The Mycobacterial isolate is cultured simultaneously in 

1. Control LJ medium (not containing any anti tuberculous 
drug). 

2. L J Medium slants containing a critical concentration of 
individual anti-TB drug to be tested for sensitivity. 

They are incubated aerobically at 37° C and observed at 
regular intervals till growth appears on control slant. At the 
same time, if test slant shows bacterial colonies more than 

1% of colonies on control slant, the bacteria is interpretated 
as being resistant to that particular anti-TB drug which is 
present on the  test slant.

In Liquid medium (Automated method)

The Mycobacterial isolate is inoculated in 3 bottles

1. Bottle without anti-TB drug inoculated with bacterial 
suspension.

2. Bottle with anti-TB drug  inoculated with bacterial 
suspension.

3. Bottle without anti-TB drug  inoculated with 1:100 
dilution of the  above bacterial suspension.

If bottle no. 2 is indicated positive earlier than bottle no.3, 
the isolate is considered resistant to that particular drug. 

Nucleic acid technologies (NAT)

These are useful for

1. Detection of M.TB in specimen

The bacterial specific DNA / RNA sequence can be 
identified in the specimen. 

These are Polymerase chain reaction methodologies 
including CB-NAAT & True NAAT.

Sensitivity of these methods is very high. Speciemen 
containing as low as 1-10 bacilli / ml can be detected 
as positive.

2. Mycobacterial species identification

Method :

CB NAAT  Gen Xpert & True NAAT (Can differentiate 
M.Tuberculosis & MOTT)

Line Probe Assay (Can detect Mycobacterial species; 
however not recommended to perform directly from 
smear negative specimen)
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3. Anti-TB sensitivity

Method :

Line Probe Assay (detects resistance to first and second 
line AKTs), 

CB – NAAT & True NAAT: detects resistance to 
Rifampicin

Modalities providing indirect evidence of TB infection

1. Mantoux test

The reaction to the intradermally  injected tuberculin is 
a classical example of a delayed (cellular) 
hypersensitivity reaction. 

2. Interferon gamma (INF-γ) - assay - IGRA

It is an in-vitro assay to test cell mediated 
hypersensitivity against tuberculin antigen.

Patients’ blood is incubated with tuberculin antigen in 
the laboratory; If patient will have prior exposure to TB 
bacteria, the sensitized T cells on exposure to 
tuberculin antigen, will release INF-? . This released 
INF-? can be measured by ELISA test.

Note : Positive MT and IGRA tests indicate infection ; 
and not necessarily disease.

Histopathology & Cytology

In following conditions, a biopsy  may be required 

1. Lymphadenopathy: lymphnode biopsy

2. Pulmonary lesion: When sputum or broncho-alveolar 
lavage don't give any conclusion; according to site of 
lesion, trans thoracic or bronchoscope guided biopsy 
may be taken.
On histo-pathological examination, presence of 

granulomatous lesions with or without caseation 
necrosis is most commonly suggestive of tuberculosis.

In following conditions, specimen may be taken for 
Cytological examination

1. Body fluids: Pleural fluid in pleural effusion, Ascitic fluid 
in ascitis, CSF in meningitis, synovial fluid in arthritis 
etc.
- Increased WBC count in fluid with presence of 

predominant lymphocytes favors diagnosis of 
tuberculosis

2. Fine needle aspiration for cytology (FNAC) taken in 
cases of lymphadenopathy

- Presence of granulomatous cellular infiltrate favors 
diagnosis of tuberculosis

Adenosine Deaminase (ADA) assay:
- ADA is an enzyme produced by lymphocytes in the 

presence of intracellular tubercle bacilli. 
- In case of effusion, ADA should be analyzed in fluid. 

ADA can be measured by automated and semi-
automated methods

- Increased ADA level (above cutoff value) in fluid 
with higher lymphocyte count is most likely 
associated with tuberculosis.

Erythrocyte Sedimentation Rate

It is one of the commonest supportive investigation to be 
carried out in each suspected cases of tuberculosis. Though 
having very poor predictive value, it can help a lot when 
used in combination of various other clinical, radiological 
and laboratory parameters. It also provides a significant 
prognostic value in patients on anti tuberculous treatment.


