
IntroductIon

tuberculosis (tB) is an ancient disease which 
dates back to 5000 Bc(1). With the discovery 
of the tubercle bacilli in 1882, there was an 
increased amount of research carried out 
which resulted in the development of effective 
treatment in 1940(1). despite the advanced 
diagnostic procedures and multiple treatment 
regimens, tB remains a major global health 
burden which accounts for millions of ill-health 
and deaths each year. WHo reports that, in 
2013, nine million individuals have been 
infected and 1.5 million individuals have died 
due to tB(2). With the declaration of tB as a 
global emergency in 1993 by WHo, various 
strategic initiatives have been implemented for 
the control of tB. However, the emergence of 
Multi drug resistant (Mdr) bacilli and the 
HIV epidemic remain as the main obstacles for 
the control of tB.
tB is a disease that is linked with poverty. 
Hence 95% of the cases are in the developing 
countries(3). tB spreads through inhalation of 
infected droplets and mainly causes Pulmonary 
tB (PtB). once the primary infection 
occurs on the first exposure, the bacilli starts 
multiplying to form the Ghon’s focus. In some 
cases bacilli from the primary focus may spread 
through the blood and the lymphatics to other 
parts of the body and it is known as Extra 
Pulmonary tB (EPtB). The body’s natural 
immune response takes approximately 4-6 
weeks (type IV/delayed hypersensitivity) to 
develop after the primary infection. In healthy 
individuals, the immune system suppresses the 
multiplication of bacteria. However, in few 
cases, especially when there is a malfunctioning 
of the immune system (HIV, malnutrition), 
the tuberculosis infection may progress to 
tuberculosis disease within a few months.
The main aim of this eSSc was to study the 
varied clinical presentations, methods of 
diagnosis and management of tuberculosis 
in Sri Lanka. This report will mainly focus 
on the diagnosis, investigations and different 
treatment regimens that are used, including 
the management of HIV related tB and 
Mdr tB. Furthermore I intend to focus on 
the health policies set up by the government of 
Sri Lanka in the management of tB, contact 
tracing procedures and the WHo dotS 
(direct observed treatment Short-course) 
strategy which are integral components in the 
control of tB. I will also make reference to the 
different types/presentations of tB cases that 
I have seen during my attachment when I am 
discussing the above.
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HIStory and EPIdEMIoLoGy oF tB 
In SrI Lanka

The incidence of tB in Sri Lanka was very 
high and was a major public health concern 
in the early part of the 20th century. 
With the development of in-ward facilities 
for tB patients throughout the country 
together with the implementation of WHo’s 
recommendations on treatment regimens 
for tB, the cases declined by a considerable 
level(4). In 2002 the national anti-tB campaign 
was re-named as the national Program for 
tuberculosis control and chest disease 
(nPtccd). nPtccd operates through a 
network of district and branch chest clinics, 

chest hospitals, wards, laboratories and in close 
co-ordination with other governmental and 
non-governmental organisations(4)

Even though there is a steady decline of tB 
mortality in Sri Lanka, it still remains a major 
health concern to the country. according to 
the country’s latest statistics, nearly 14,000 
cases new tB cases are reported each year(6). 

The prevalence of tB in 2012 was 109 per 
100,000 population(5). In comparison to 
South East asia which accounts for nearly 
35% of world’s total tB cases, Sri Lanka ranks 
better than other high burden countries in the 
region namely, Bangladesh, Myanmar, India, 
Indonesia and Thailand (refer to appendix 1 
for more detailed statistics) 
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Figure 1: organisational Structure of national tuberculosis control Program in Sri Lanka (5)

Figure 2: Estimate and Notification rates of TB in 2012 (per year)(5)

Figure 3: Comparison with average values for WHO South East Asian Region (SEAR) 2012(5)



MEtHod, rESuLtS and 
dIScuSSIon

I was offered a three week clinical observer post 
at the central chest clinic (ccc) colombo 
which is Sri Lanka’s largest referral centre for 
tB. There are at least 15-20 new tB patients 
are registered and about 50-60 follow-up 
patients reviewed every day (highest in the 
country). Here I was given the opportunity to 
sit in with the doctors, nurses, Public Health 
Inspectors (PHI) and microbiologists to see 
how tB patients are managed at each level and 
to appreciate the role of a multi-disciplinary 
approach in the control of tB. The exposure 
during the attachment gave me the opportunity 
to communicate with patients, examine and 
also to follow their journey through their visit 
to the chest clinic in order to get a broader 
view of the management of tB in Sri Lanka.
Verbal consent was obtained from patients 
before including their details in this report 
and all details were anonymised in order to 
protect patient confidentiality. during the 
assignment I adhered to the local infection 
control guidelines such as wearing masks and 
washing hands.

PuLMonary tB
Mr. B (appendix 2) is an example of a typical 
case of tB and his infection was the most 
common form of tB which is smear positive 
PtB. a patient with PtB will usually present 
with a chronic cough (more than 3 weeks) +/- 
haemoptysis, shortness of breath, chest pain, 
intermittent fever, night sweats, loss weight 
and appetite (7, 8). However it is known that 
any one of the four symptoms, weight loss, 
night sweats, cough and haemoptysis has 80% 
sensitivity to indicate the need for further 
investigations for tB (9).

In any patient with a suspicion of tB, the 
initial investigation performed is sputum 
smear microscopy. This is the most reliable and 
cost effective method of diagnosing pulmonary 
tB(10). Three early morning samples of sputum 
are preferable but due to various limitations, an 
initial spot specimen is obtained on the same 
day followed by asking the patient to provide 
an early morning sample on the next day and 
the final sample obtained is a spot specimen 
when the patient arrives to hand over the early 
morning sample. These samples are examined 
under the microscope to look for the presence 
of Acid Fast Bacilli (aFB) after a staining 
process (Ziehl nielson) after which patients 
could be classified as either sputum positive or 
negative(10). Examining two specimens have a 
cumulative positivity of upto 93% and three 
samples up to 100%(3). at least two out of the 
three samples should be positive for aFB to 
diagnose as smear positive(10).

Furthermore GeneXpert MtB/rIF cartridge 
based assay can be used which detects 
dna sequences specific for Mycobacterium 
Tuberculosis (MtB) and rifampicin resistance 
(by polymerase chain reaction) in suspected 
cases(11). WHo has recommended the use of 
this technology since 2010 and currently this 
technology is funded in 21 countries(11). In Sri 
Lanka, this technology is only available at the 
national tuberculosis reference Laboratory 
(ntrL) for Multi drug resistant (Mdr) 
suspects and high risk cases. I was fortunate 
to see how this equipment functions when I 
visited this lab.

Figure 10 (see next page) shows Mr. B’s 
chest X-ray (cXr) which demonstrating 
some features which are non-specific for tB. 
routinely cXrs are done, however they lack 
sensitivity and specificity and have a limited 
role in the diagnosis of PtB. Findings on 
cXrs that can suggest active tB are infiltrates 
or consolidation, nodules with poorly defined 
margins, cavitatory lesions, hilar or mediastinal 
lymphadenopathy, pleural effusion and 1-2 mm 
millets(12). Even though X-rays are performed 
routinely, there is evidence that doctors 
tend to misclassify non-tB as tB resulting 
unwarranted treatment and expenditure(3). 
40% of patients who are diagnosed as having 
tB based on cXr alone is found not to have 
active tB(3).

2

WEMJ Volume 114 No. 4  Article  December 2015

Figure 4: a Medical officer in a consultation

Figure 5: This poster says “you can be cured of tB”

Figure 6: Sputum collected into specimen pots ready 
for slides preparation

Figure 7: Preparation of slides for staining

Figure 8: Examining microscopically for the presence 
of aFB

Figure 9: GeneXpert Facility
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Since this patient belonged to category 1 
and as this was his first ever presentation 
with smear positive PtB, he was started 
on a two months course (intensive phase) 
of Isoniazid (abbreviated as InaH or just 
H), rifampicin(r), Pyrazinamide(Z) and 
Ethambutol(E).
normally, it takes approximately 2 weeks for a 
smear positive patient to be non-infectious and 
6 months to completely clear the bacteria(7). 
The PHIs have the responsibility of educating 
the patient regarding the disease, dosages of 
treatment, side effects and also highlighting 
the importance of patient compliance and 
adherence to treatment as otherwise it would 
result in relapses and development of Mdr 
tB which would be much more difficult to 
manage(13). all anti-tB treatment is given 
under WHo’s dotS strategy and this will 
be discussed later in detail. once the patient 
completes the intensive phase, a sputum sample 
will be checked (at the end of 2 months) for 
aFB and if it is negative, the patient will be 
prescribed Isoniazid and rifampicin for four 
months (continuation phase). Sputum smears 

are again checked at the end of 5 months and 
6 months and if it is negative, treatment is 
stopped.
In Sri Lanka, anti-tB medication used 
are fixed dose combinations of either four 
drugs(HrZE), three drugs(HrZ) or two 
drugs(Hr) which is an advantage over using 
formulations of individual drugs. This directly 
improves patient compliance, adherence to 
treatment and also leads to less prescription 
errors.

contact tracing is an integral part of tB control 
in a country and PHIs record the details of 
household contacts or any other close contacts. 
anybody who attends the clinic with the 
patient on that day is tested for tB by sputum 
microscopy and household contacts are asked 
to come to the clinic for sputum microscopy 
in the next few days. Special attention is 
given to children less than 5 years old and any 
immunocompromised patients (diabetes, HIV 
etc) are given priority in testing. It is also the 
duty of the PHIs to trace any patients who 
have not been reporting to the dotS centre 
for treatment or for follow-up appointments 
at the clinic.
appendix 3 is a typical presentation of a smear 
negative PtB patient (Ms. S). clinically they 
present in a  similar way  to a smear positive 
patient. For a patient to be smear negative, 
three sputum samples should be negative for 
aFB by microscopy with the presence of cXr 
findings with active PtB and the patient should 
not respond to a course of broad spectrum 

antibiotics, as we have seen in this case(14).
In this patient, (Ms S.), a sputum culture was 
performed to check for any MtB growth. 
recommendations by WHo stipulates that 
tB cultures should be performed in every 
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Figure 10: chest X-ray showing right upper lobe opacification consistent with consolidation

Figure 11: a PHI educating a tB patient

Figure 12: Fixed dose combination anti-tB drugs

Figure 13: cXr of a smear negative patient which 
shows opacification in the right lower to mid zones 
consistent with a consolidation. (See also appendix 3)
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tB suspect as this is more sensitive than 
microscopy(2). However, in Sri Lanka this is 
only performed in a sub-group of patients, 
mainly in those who are smear negative, 
Mdr suspects and HIV patients etc due to 
various limitations. during my visit to the 
ntrL, I saw both techniques of solid based 
cultures (using Lowenstein Jensen medium) 
and liquid based cultures. Solid based cultures 
which takes about 6-8 weeks are now gradually 
replaced by liquid based cultures which takes 
about 2 weeks(15). culturing also allows the 
opportunity for drug sensitivity testing which 
allows identifying Mdr cases(8).

tuberculin skin test (Mantoux test), which is 
not entirely specific for MtB was performed 
in this patient and it is mostly done when the 
clinical picture is not clear. a purified protein 
derivative is injected on the left forearm and 
the transverse diameter of the induration is 
measured after 72 hours. a positive test result 
only indicates infection rather than the presence 
or extent of tuberculous disease and accounts 
for a high false positive test result especially if 
the person has had a BcG vaccination(10). In an 
immunocompromised patient the induration 
should be more than five mm and in an 
immunocompetent patient it should be more 
than 10 mm(10). The treatment regime for a 
smear negative patient will be the same as for a 
smear positive patient.

EXtra PuLMonary tB

tB is a disease which is not just confined to 
the lung parenchyma. It can present in any 
part of the body and this is known as Extra 
Pulmonary tB (EPtB). EPtB can occur as a 
primary infection or as a result of inadequate 
treatment. EPtB results when the tB bacilli 
spread to other parts of the body through 
blood and lymphatics(16). The most common 
manifestations of EPtB are pleural effusion 
and tB lymphadenitis(10) but it can also affect 

bones and joints, peritoneum, meninges, 
pericardium etc(16, 17). appendix 4 is a summary 
of a patient with a tB pleural effusion. as 
this case highlights, diagnosis of EPtB is 
based on one smear/culture-positive specimen 
or histological or strong clinical evidence 
consistent with active EPtB(10). EPtB can 
present with symptoms and signs that are 
organ specific. However, the patient may have 
constitutional features of the disease- loss of 
appetite, weight, night sweats and fever(16). 
Malnutrition, age, HIV infection, diabetes, 
chronic renal failure and corticosteroids are 
a few predisposing factors for EPtB(16, 17). as 
discussed above, due to the non-specific nature 
of the presentation of EPtB, it remains a 
diagnostic challenge for the doctors.

HIV aSSocIatEd tB

Global figures in 2013 have shown that 
out of the nine million people with tB, 1.1 
million(13%) who developed tB had HIV 
as well(2). In Sri Lanka(2012), the number 
of HIV positive tB cases were  twenty-three 
(0.25% of all tB cases/year)(5). It is identified 
that the lifetime risk of developing tB in a 
person dually infected with tB and HIV is 
50% compared to only 10% risk in an HIV 
negative patient (3). Hence it is the reason 
why tB is considered as the most important 
life threatening opportunistic infection and 
it is the leading cause of death among HIV 
positive patients mainly due to the fact that 
HIV reduces the body’s ability to fight against 
infection(18).
during my eSSc I was fortunate enough to 
have first-hand experience in the management 
of an HIV positive patient who had been 
diagnosed with tB (appendix 5). as illustrated 
by this case, diagnosing tB in an HIV positive 
patient could be challenging. Sputum and 
Mantoux examinations tend to be negative 
and X-rays often tend to be normal/atypical(18) 

as seen in appendix 5.
rapid management of HIV tB is mandatory 
to reduce the number of unnecessary deaths. 
Extensive research in this field recommends 
that Anti Retroviral Therapy (art) should be 
started within 8 weeks of anti-tB drugs and 
it should be started earlier in patients with a 
low cd4 count(18-21). Failure to do so may 
increase the risk of mortality up to 100%(18-21). 
anti-tB treatment for HIV patients are 
no different from a non-HIV patient and 
strict dotS policies have shown to improve 
outcomes(2).
However, adverse drug reactions and 
interactions are not uncommon and potentially 
Immune reconstitution Inflammatory 
Syndrome (IrIS) may occur where there 
is a worsening of tB and other infectious 
conditions(22). Since rifampicin (r) stimulates 
the activity of cytochrome P450, this will 
reduce the concentrations of medicines used 
in art(18). In Sri Lanka all HIV patients are 
routinely screened for tB and all tB patients 
are screened for HIV(3). Mantoux testing is 
performed in HIV positive patients and if the 
induration is less than 5mm then the patient 
should be screened for active tB. If there is 
no evidence of active disease, then Isoniazid 
prophylaxis should be commended for nine 
months(10), as seen in appendix 5.

MuLtI druG rESIStant (Mdr) tB

Globally, it is estimated by WHo, that in 2013 
there were 480,000 Mdr tB cases of which 
210,000 patients have died(2). In Sri Lanka, 
Mdr cases were reported in 2014 and the 
incidence rate has been fairly constant with no 
Xdr cases(5). Most of these patients are treated 
in isolation during their intensive treatment 
period at the chest hospital in Welisara.
The term Mdr tB is used when MtB is 
resistant to the two most powerful first-line 
anti tB drugs, rifampicin and Isoniazid. 
Generation of Mdr tB could be due to 
either primary resistance or acquired (drug 
resistance from previously treated cases) and 
poses a significant risk to the control of tB. 
Prescription of incorrect anti-tB medications 
and poor drug compliance (failure of 
dotS) by patients are major risk factors for 
Mdr(2). In Sri Lanka, Mdr tB is suspected 
especially in patients who have failed initial 
treatment, contacts of Mdr tB patients, HIV 
co-infection and in health care workers(10).
Management of Mdr is often difficult and 
complex. according to the recommendations 
made by WHo, Sri Lanka uses a cocktail of 
five different drug classes in the intensive 
phase for no less than eight months which 
is then followed by continuation phase 
treatment for 12-20 months(23). Pyrazinamide, 
fluoroquinolones, aminoglycosides, cycloserine 
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Figure 14: device that is used for liquid based culturing

Figure 15: cXr showing a right sided pleural effusion 
involving the right lower zone of the chest.
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and thioamides are in this cocktail of drugs 
and accounts for a wide range of side effects 
which impairs patient compliance(23).

dIrEct oBSErVEd trEatMEnt 
SHort-courSE (dotS)

dotS strategy is one of the key initiatives 
recommended by WHo for successful control 
of tB(2). This means that the patient should 
swallow the tablets every day in front of an 
observer(24). The aim of this strategy is to 
ensure that patients take their anti-tB drugs 
as scheduled until the full course has been 
taken without any interruption to ensure that 
the patient gets cured. dotS should always 
function through a patient centred approach 
by allowing easy access to treatment and giving 
medication free of charge(24).
Ideally according to WHo, dotS should 
be implemented in both the intensive and 
continuation phases. However, due to 
various limitations, the national policy for 
the implementation of dotS has made this 
a must only during the intensive phase ie the 
patient should be observed daily (by a registered 
dotS provider). during the continuation 
phase this is not a must and the patient will be 
given a supply for a week at a time to be taken 
at home(10). However the dtco/PHIs will 
be doing random visits to the patients’ houses 
to see if they are complying with the treatment.
It is the responsibility of the PHI to determine 
the nearest dotS centre for the patient. Then 
the patient will be educated as to how to take 
the medication every day after going to the 
dotS centre and to record on the treatment 
card.

Health workers, trained volunteers, community 
leaders, general practitioners are some examples 
of dotS providers at these registered centres. 
drugs for each patient will be delivered to 
their respective dotS centres by the PHIs 
once they are dispensed by the pharmacy. If a 
patient does not attend the dotS centre for 
treatment, the dotS provider should inform 
the PHI in order for them to trace the patient 
to check the reason behind non-compliance 
(10).

concLuSIon

Each of the five different cases discussed above 
describes its own challenges and aspects of the 
disease. Physicians should be able to identify 
these challenges and tailor their management 
accordingly, thereby to reduce the morbidity 
and mortality of the disease. as with most 
other areas of medicine, physicians should 
be up-to-date with the new technological 
developments in the management of the 
disease and also different strategies and policies 
set globally to control the disease.
It is not merely the skills of the clinician 
and investigations but also the policies setup 
by the anti-tB program which contribute 
to the successful control of tB. Sri Lanka is 
privileged to have a well-structured anti-tB 
campaign under the nPtccd with good 
infrastructure facilities and a good network of 
hospitals, laboratories and dedicated teams to 
provide the necessary care for the tB patients. 
Most importantly, it should be noted that the 
free healthcare system plays an integral part in 
the diagnosis and treatment of the tB patients, 
as the majority of the patients are poor.

unfortunately, there is a lot of stigma attached 
to tB which has been a major challenge for 
treatment despite the fact of it being curable. 
during my placement, I have observed that 
many fear the diagnosis of tB and hence there 
is a tendency to avoid diagnosis and treatment. 
In fact, the stigma is so great that people give 
false information at registration so that they 
cannot be traced later. The nPtccd has 
taken many steps to reduce the stigma and 
increase public awareness by having posters, 
tV commercials, banners and leaflets.
Even though WHo has recommended the 
dotS procedure, most patients experience 
a lot of difficulty to attend their respective 
dotS centre every day to obtain medicines. 
This has sometimes resulted in the loss of time 
from work and school and has also resulted in 
financial constraints. Some individuals have 
also found visiting the dotS centre every day 
to be stigmatising. Hence sometimes patients 
are issued a week’s supply even in the intensive 
phase as this would make it more convenient 
for the patient which could directly improve 
the outcomes. It is key to have a holistic 
approach as such in the management.

rEFLEctIon

Studying tB in Sri Lanka was an interesting 
and a valuable experience. I was fortunate to 
be offered to carry out this eSSc at Sri Lanka’s 
largest referral centre for tB as I was able to 
see a wide range of cases. Being Sri Lankan, 
I am conversant in the native languages used 
in Sri Lanka and together with the ability to 
understand the cultures and customs of the 
society not only helped me to communicate 
with patients without barriers but also 
understand the impact of the disease on the 
patients’ life as a whole.
I was surprised by the number of patients that 
are seen at the ccc every day. during my 
attachment I saw that the doctors do not have 
adequate time to obtain an extensive history 
from the patients. This might sometimes lead 
to miss an important aspect of the patient’s 
history and also hinders the time for a whole 
person care approach. I was able to appreciate 
how problems like overcrowding in clinic 
rooms and in waiting areas is another issue 
faced in Sri Lanka which may be invariably 
contributing to the spread of tB infection 
from person to person.
despite the various initiatives taken by the 
nPtccd to control the burden of tB in the 
country, the incidence of tB has been rising 
over the past few years. Having a discussion with 
one of the consultants, I was able to gather that 
the main gap is receiving inadequate financial 
support to expand the current services that are 
in place. More funding is necessary in order to 
raise public awareness for early detection and to 
reduce the stigma associated with the disease. 
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Figure 16: Map of the colombo district showing the registered dotS centres(25)



despite all these limitations, I was struck by 
the effort of the staff to give the best 13
possible care to the patients. I hope to cultivate 
this attitude in myself in the years to work as a 
doctor and to provide the best possible care for 
the patients.
during my attachment I was involved with 
different members of the team and I was able 
to appreciate the team effort taken by them 
to treat the patient. I was able to see how 
different members communicated and assisted 
each other to achieve a common goal. These 
experiences gave me the opportunity reflect 
and think about the areas that I should develop 
in myself.
I have attempted my best to explain and discuss 
the experiences that I have gained within 
the restricted word count. nevertheless the 
experiences and knowledge that I have gained 
will remain with me and will be valuable for 
me as a doctor in the uk and also when I 
become a respiratory physician in Sri Lanka.
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An analysis of tuberculosis presentation and management in the capital city of Colombo

Figure 1: All TB case notifications by type 2000 - 2013
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Figure 2: case notification rates and diagnostic activity in all districts 2012

Figure 3: Percentage distribution of new 
cases of TB by type and district 2012
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Figure 4: Percentage distribution of all new cases of tB 
by age group-2012, Sri Lanka

Figure 5: treatment outcomes of all forms of tB cases in Sri Lanka 
(excluding “other” cases) 2000-2012

table 6: tB-HIV co-infection in Sri Lanka in 2012

Figure 6: Projected case numbers (non-MDR) 2015-2020

Figure 7: Projected number of MDR-TB cases 2015-2020
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aPPEndIX 2: 
SMEar PoSItIVE PuLMonary tB 

caSE
Mr. B, a 38 year old taxi driver, presented 
with a 6 week history of cough which is 
mucopurulent with no haemoptysis. He also 
complaints of pleuritic right sided chest pain 
which is present only when coughing. His 
other symptoms include, intermittent fever, 
night sweats, shortness of breath on exertion 
(exercise tolerance= 100 meters), loss of weight 
and appetite with some calf muscle wasting 
which has been present for the last 6 weeks. 
Patient does not give any history of being 
around ill contacts at work or at home. He is a 
smoker with 17 pack year history and drinks 5 
units of alcohol a day. Patient does not have a 
history of tB.
on examination the patient had a respiratory 
rate of 18 with no peripheral signs suggesting 
any respiratory pathology. air entry to the 
lungs were bilaterally equal. on auscultation 
there were crackles in the right upper lobe with 
a degree of bronchial breathing.
He had initially (six weeks ago) seen a doctor 

privately and had a chest X-ray (figure 1) which 
showed an opacification in the right upper 
lobe, consistent with a consolidation after 
which he was started on a one week course 
of antibiotics (patient does not remember 
the name of the antibiotic) which resulted 
in a slight improvement of symptoms but 
not complete recovery. 4 weeks later another 
X-ray (figure 2) was performed due to the 
presence of symptoms which was similar to 
the first one and a potential diagnosis of tB 
was made and was referred to the central chest 
clinic to confirm the diagnosis and initiation 
of treatment of tB.
all 3 sputum samples were positive (2+) for 
acid Fast Bacilli (aFB). The medical officer 
after considering the overall clinical picture, 
cXr findings and sputum being positive for 
aFB decided to start anti-tB drugs. Since 

this was his first ever episode of smear positive 
pulmonary tB, he would qualify for the 
category 1 treatment regimen (4HrZE, 2Hr). 
The patient was informed of the diagnosis and 
was immediately registered with all the relevant 
details (name, age, address, contact number, 
type of tB etc) in the district tuberculosis 
register and then was referred to the PHIs 
for the patient to be educated more about 
the disease including how it spreads, how to 
take the medications, side effects etc. contact 
tracing was also performed at this stage by 
asking the patient regarding the details of the 
individuals around him at home and they were 
asked to come to the central chest clinic within 
the next few days to get the sputum checked 
for aFB. Meanwhile the patient was advised 
to wear a face mask all the time to prevent the 
spread of tB bacilli.
The patient was advised to come to the chest 
clinic once he completes 2 months of treatment 
to check for another sputum sample.

Appendix 2. Figure 1:
Initial chest X-ray showing Right upper lobe 
opacification consistent with consolidation 

Appendix 2. Figure 2: 
Follow-up chest X-ray done after treatment with a course of antibiotics showing no significant 

improvement

aPPEndIX 3: 
SMEar nEGatIVE PuLMonary tB 

caSE

Ms S is a 24 year old female who works as a 
cashier. She presented with a 3 month history 
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appendix 3. Figure 1: 
cXr showing opacification in the right mid to 

lower zones consistent with consolidation.
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of a dry cough and haemoptysis. She also had 
a two week history of intermittent low grade 
fever, night sweats, loss of weight and loss of 
appetite. She has also noticed that she felt 
dyspnoeic on exertion with an exercise tolerance 
of 100 meters. She did not complain of any 
other symptoms. She was a non-smoker and 
lived in a boarding house, shareing one room 
with ten other girls. none of her household 
contacts had diagnosed tB.
She was admitted to the national Hospital in 
colombo (largest hospital in Sri Lanka) and 
was treated with a course of co-amoxiclav, 
clarithromycin and tranexamic acid. Her 
symptoms had improved for about 4 days and 
was readmitted to hospital. Miss S was suspected 
as having tB and sputum was analysed for 
aFB, and all 3 samples were negative for aFB. 
She also had a cXr done which showed a 
right middle and lower zone opacity which 
was consistent with consolidation but it could 
also be a sign of tB. a Mantoux test had been 
performed which had shown 12 mm (positive).
on examination she had a respiratory rate of 
16 breaths per minute and air entry was equal 
on both lungs with no signs of consolidation.
Blood tests revealed a raised WBc with raised 
neutrophil and lymphocyte count and a raised 
ESr suggesting that there is a chronic infection.
once she was readmitted to the national 
Hospital, considering the overall clinical 
picture with the positive Mantoux test and 
the cXr, she was diagnosed of having smear 
negative PtB, which is not as infectious as 
smear positive PtB. Smear negative PtB 
is classed under the category 1 regime and 
she was started on category 1 treatment 
(4HrZE/2Hr). 
all formalities that occur when a patient is 
diagnosed with tB such as registration, health 
education, treatment explanation, contact 
tracing, identifying the dotS centre etc 
were performed as mentioned in the previous 
example (appendix 2). a sputum sample was 
obtained and sent to ntrL for culturing 
to check if there is a MtB growth. She was 
arranged for a follow-up appointment in 2 
months’ time (with another sputum sample) 
to be started on the continuation phase.

aPPEndIX 4: 
PLEuraL EFFuSIon caSE

Mr. W is a 65 year old retired office worker. 
He presented with non-productive cough and 
a two week history of fever, shortness of breath 
and cough.
The onset of cough and fever was sudden. The 
cough was dry, irritating and intermittent in 
nature with no aggravating or relieving factors 
were identified. He also developed a high grade 
fever which did not respond to paracetamol 
with the onset of the cough. The intermittent 
fever spikes were associated with chills but no 
rigors. He describes that he did not feel well in 

himself between the fever spikes.
His shortness of breath was only during 
exertion with an exercise tolerance of 20 
meters. His SoB progressively worsened 
during subsequent days. He did not complaint 
of orthopnoea or Pnd. Mr. W also complaints 
of right sided pleuritic chest pain particularly 
on deep inspiration.
He also complained of a moderate loss of 
appetite with no significant weight loss. He 
denies a history of haemoptysis or sputum 
production with cough for the entire period of 
his illness.
2 days after the onset of illness he was admitted 
to the local hospital after which he was 
transferred to the chest hospital in colombo as 
he had continuous spikes of fever irrespective 
of treatment. He also complaints of arthralgia 
and generalised lethargy as well.
His past medical history is unremarkable. no 
previous history of tB or contact history of 
tB. Mr. W is an ex-smoker with 20 pack year 
history.
on examination the respiratory rate was 18 
breaths per minute. The trachea was central 
and reduced chest movements in the right side 
of the chest with stony dullness on percussion 
(lower zone). on auscultation the breath 
sounds and vocal resonance were reduced on 
the right chest (lower zone).
Blood tests revealed that the WBc count and 
the ESr were raised. an initial chest X-ray 
performed shows a right sided pleural effusion 
involving the right lower zone of the chest. 
Sputum microscopy was negative. Pleural fluid 
was obtained for analysis.

Management- This patient was started on 
category 1 treatment and fixed dose tablets 
were given (2HrZES/4Hr). a repeat X-ray 
and a sputum microscopy will be performed to 
check for aFB at the end of two months.

aPPEndIX 5: HIV tB caSE

This patient was seen when he attended the 
central chest clinic for a follow-up appointment.
Mr. P was diagnosed with HIV 18 years ago 
and is currently on anti-retroviral Therapy 
(art). He had been referred to the ccc 8 
months ago for tB screening. He was not 
symptomatic at the point of presentation. also 
there were no symptoms or signs of EPtB.
Investigations revealed- the Mantoux was 
negative (0 mm), cXr was normal, sputum 
was negative for aFB. cd4 count in February 
2015 was 235. on this occasion he was started 
on InaH- prophylaxis. a sputum culture 
was sent and it was positive for MtB growth 
(confluent growth). ESr was 14 mm/hr.
after reviewing the history and the results of 
the patient, the consultant decided that Mr. P 
should start category 1 treatment as the overall 
clinical picture would suggest that he has 
active tB. It was also decided to test for InaH 
resistance as he has been receiving InaH 
prophylaxis and still developed tB.
While he is on anti-tB medication, he will be 
reviewed 2 weekly as there is a risk of SIrS. 
currently he has completed 5 months of 
category 1 treatment.

appendix 4. Figure 1:
 cXr showing a right sided pleural effusion 
involving the right lower zone of the chest.


