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TUBERCULOSIS - FIGHTING A LOSING BATTLE? 
K K Tan 

ABSTRACT 
Tuberculosis has resurfaced as a "global emergency" in recent years not only in terms of increase in number of cases world-wide but 
also the emergence of the deadly multidrug-resistant tuberculosis. World Health Organisation (WHO) has issued a call for the 
global community to step up its vigilance against the disease. Chemotherapy is the most powerful tool in the fight against tuberculosis 
and should be used with utmost care and under stringent conditions. It is not enough just to prescribe the correct medication, but 
more importantly, the patient must be closely monitored for compliance and progress. Any facility which provides for the treatment 
of tuberculosis must have a good working mechanism to detect treatment defaulter and take immediate remedial action. Only then 
can we maintain a high standard of control of the disease and prevent the emergence of drug -resistant organisms. 
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INTRODUCTION 
At a time when developed countries were talking about the 
elimination of tuberculosis (TB)t1), the disease returned with a 

vengeance so devastating that World Health Organisation (WHO) 
early last year declared it a "global emergency"ter. The battle 
against this age-old disease began with the discovery of the 
infective agent by Robert Koch in 1882. The promise of victory 
with the advent of chemotherapy, especially rifampicin, and the 
improved social conditions was manifested by dramatic fall in 

the incidence of TB in developed countries. This led to 
complacency and a drop in vigilance against the disease. Promise 
turned into nightmare when indiscriminate use of these drugs 
and poor compliance by patients caused the emergence of 
resistant strains of the mycobacteria, compounded by the global 
epidemic of human immunodeficiency virus infection over the 
last decade. 

Singapore is fortunate in that multidrug-resistant tuberculosis 
is not a big problem, human immunodeficiency virus infection 
has not reached epidemic proportions, and there is no slack in 

vigilance against TB. 
The incidence of TB in Singapore has declined from 307 

cases per 100,000 population in 1960 to 55 per 100,000 in 1993. 

The average annual rate of decline is about 4% between 1981 

and 1993. Since 1987, the incidence rates have fluctuated around 
55 per 100,0000í. This plateauing is probably not due to a real 

increase in number of cases, but rather because of a more efficient 
surveillance of unnotified cases with computer linkage of the 
TB registry and the central TB laboratory since 1991. However, 
it is of vital importance for us to be constantly aware of the 
problem of TB in our midst and for clinicians to ensure that 
every case of TB diagnosed is treated well. The road from 
diagnosis to cure is often fraught with obstacles which cannot 
be ignored if control of the disease is to be maintained and further 
improved. 
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CASE DETECTION 
With the presence of classical signs and symptoms and typical 
X-ray appearance, the diagnosis of TB is not difficult to make. 
However, in the early stages, the disease is often discovered 
incidentally on medical screening for some other purpose. 
Therefore screening by chest X-ray has its place in certain 
situations. Diabetics are well-known to be prone to TB, and initial 
chest X-ray on first diagnosis of diabetes mellitus is therefore 
useful. Conversely, newly diagnosed TB patients should be 
screened for diabetes mellitus. The incidence of TB among 
diabetics has been reported to be in the region of 5-10% before 
the 1960's, but has fallen to about 1%(4) Data from the 
Department of Tuberculosis Control over the last 3 years show 
that about 20% of our newly diagnosed TB patients are diabetics. 
In 1986, the figure was only 15%t5r. This rising trend is in tandem 
with the sharp rise in the prevalence of diabetes mellitus in 

Singapore from 4.7% in 1984 to 8.6% in 1992(6). 

Besides diabetes mellitus, patients with silicosis, gastrectomy, 
end -stage renal failure, haematologic or reticulo-endothelial 
diseases, malignancies, immunosuppression due to long-term 
steroid therapy or human immunodeficiency virus infection 
should also be screened for TB periodically because of the 
increased risk of TB in these conditions. 

Screening for new admissions to institutions where there is 

communal living, cg homes for the aged and destitute, 
correctional and mental institutions, etc is also advisable. It has 
been well documented since the early 1900s that TB is an 

important health problem among the homeless and residents of 
cheap lodging houses and shelterson. Institutional outbreaks of 
TB have been reported and these can be serious if multidrug- 
resistant organisms are implicatedt9J0r. Chest X-ray survey of a 

large drug rehabilitation centre in Singapore in 1992 revealed 
that the incidence of new active pulmonary TB was 0.3% or 300 
per 100,0000r, compared to the national figure of 55 per 100,000 
for 19930r. 

TREATMENT 
It is now universally accepted that six-month short course 
chemotherapy is the best and most cost-effective form of 
treatment for TB. WHO has recommended that adults with smear - 
positive pulmonary TB should be given six months of rifampicin 
and isoniazid, supplemented in the first 2 months by 
pyraz in am de and either injection streptomycin or oral 
ethambutolt" r. In Singapore where primary drug resistance is 
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low, streptomycin and ethambutol in the initial phase is not 
essential for newly diagnosed patients. Drugs for the 2 -month 
initial phase are given daily, and either daily or three times a 

week during the 4 -month continuation phase. The drugs, dosages 
and frequencies for 6 -month short -course regimens are 
summarised in Table I. 

For smear -negative cases, the WHO recommendation is a 4 - 
month regimen consisting of 2 months of rifampicin, isoniazid 
and pyrazinamide followed by 2 months of rifampicin and 
isoniazid. This regimen could be given daily or three times a 

week throughoutP». 
Although the same 6 -month regimens can be used for 

extrapuhnonary TB°11, there is less evidence that they are fully 
effective. TB of the lymph nodes" and the less extensive form 
of urinary TBt"1 have been treated with apparent success with 6 - 

month regimens. In severe forms of the disease, like miliary TB 
and tuberculous meningitis, the duration is generally prolonged 
for more than 6 months because of the question of penetration 
of different anti -tuberculous drugs into organ -tissues. The blood - 
brain barrier is a good examplet14-" . 

Contraindications to the use of short -course therapy include 
known hepatic disease, alcoholism and hypersensitivity to any 
of the drugs. Although isoniazid and rifampicin are safe during 
pregnancy, little is known about the safety of pyrazinamide and 
therefore this drug is better avoided in pregnant women. 
Ethambutol would be a good substitute. Hepatitis B carriers are 
reported to have a higher risk of developing severe rifampicin- 
isoniazid-induced hepatitisp6l. Short -course therapy should also 
be used with caution in the elderly with malnutrition in whom 
liver function may be deficient. 

COMPLIANCE 
Effective chemotherapy is the key to the control of TB. To 
prescribe a correct regimen is only the first step. What is more 
important is to ensure that patients comply strictly to the 
prescribed regimen. Non-compliance with medication is found 
to be a major cause of relapse0il. Fully supervised treatment 
regimens are strongly advocated, and partially or unsupervised 
regimens are only allowed for valid reasons and for patients 
deemed to be reliable. To encourage compliance, the health care 
worker must be willing to spend time explaining in simple 
language to the patient what his illness is all about, when and 
how the medicine should be taken, and possible side effects of 
the drugs. Simple written instructions would be helpful. If patients 
have genuine problems preventing them from complying with a 
daily supervised treatment regimen, the health care personnel 
should help to find a solution and tailor the treatment regimen to 
suit the patient. 

Patients must have easy access to the physician at any time 
in case of adverse side effects which is an important cause of 
non-compliance. For recalcitrant patients, confinement by 
persuasion or legal means may have to be resorted tot's). 

Any facility whtch provides for the treatment for TB must 
have a good working mechanism to detect any defaulter and 
take prompt action. Non-compliance is a major cause of acquired 
drug resistance which is becoming a big problem in many 
developing countries". When a patient's sputum smear fails to 
convert after 3 months of treatment, non-compliance should be 
suspected and remedial action taken immediately. 

MONITORING DRUG TOXICITY 
There should be regular monitoring for toxicity and response to 
therapy. Baseline measurements of hepatic enzymes should be a 
routine when patients are on rifampicin, isoniazid and 
pyrazinamide. The enzyme levels will show a slight increase 
above the pre-treatment level, but will return to normal on 
completion of treatmenttm). If there are no signs and symptoms 
of liver impairment, treatment need not be interrupted or changed 
because of such increases. Another serious but rare adverse side 
effect of rifampicin is thrombocytopenia. If purpura occurs, the 
drug should be stopped immediately and never used again on 
the paticntt'11. 

When ethambutol is used, pre-treatment visual acuity and 
colour vision should be recorded, and blood urea and crcatinine 
levels obtained, especially in the elderly, to assess renal function 
since ethambutol is mainly excreted by the kidneys. Subsequent 
measurements are only necessary when drug toxicity is suspected. 
The visual effects are reversible if the drug is stopped as soon as 
they are detected. Visual impairment as a result of ethambutol is 
uncommon if the drug is given in the recommended dosage of 
25 mg/kg body weight for 2 months, and subsequently 15 mg/ 
kg body weight if the drug is to be continued beyond 2 months". 
Ethambutol is not recommended for young children who are 
unable to complain of any visual changes. 

Complaints of drug toxicity, no matter how trivial, should 
be taken seriously by the health care personnel and some kind of 
active intervention taken. If they are brushed aside, the patient 
will often lose confidence and default treatment. Symptomatic 
medications and reassurance are usually all that is needed. Only 
with serious toxic side effects like hepatitis, thrombocytopenic 
purpura, visual impairment, or symptoms causing the patients 
undue distress should the regimen be modified. 

Rifampicin has the ability to induce the action of detoxifying 
or conjugating liver enzymes. This may result in increased 
clearance of certain drugs by the liver, for example, oral 
contraceptives, oral hypoglycaemic agents, corticosteroids, 
digoxin, phenytoin, anti -coagulants, theophylline, beta-blockers 
and ketoconazoleo'). Therefore, patients on oral contraceptive 
pills must be advised to use alternative method of birth control. 
Diabetics, epileptics and patients on any of these drugs should 
be monitored and dose of dr ugs adjusted if necessary. 

MONITORING RESPONSE TO TREATMENT 
Patients being treated for uncomplicated pulmonary tuberculosis 

Table I - Six-month short course regimen for treatment of tuberculosis in adults 

Adult body weight Initial phase -2 months Continuation phase -4 months 
Daily Daily 3 times a week 

< 50 kg 

50 kg 

Rifam INH PZA Strep* Rifam INH Rifam INH 
450 mg 300 mg 1.5 g 750 mg 450 mg 300 mg 600 mg 15 mg/kg 
600 mg 300 mg 2.0 g 1 g 600 mg 300 mg 600 mg 15 mg/kg 

*Optional 

Rifam =rifampicin 
INH = isoniazid 

PGA =pyrazinamide 
Seep =streptomycin injection 
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do not require frequent chest X-rays. Bacteriological examination 

of sputum is a better indicator of response to treatment. Monthly 
sputum examination should be done for patients who have initial 
positive smears until conversion is noted. Patient is considered 

cured at completion of treatment when two consecutive sputum 

examinations are negative, one at the fourth month and the second 

at the end of treatment(' 9. 

After two months of daily initial treatment phase with at 

least 3 drugs (rifampicin, isoniazid and pyrazinamide), sputum 

should convert in more than 90% of cases1201. Sputum remaining 

positive at third month of treatment could suggest possibility 
of treatment failure due to non-compliance or drug -resistant 

organisms. Corrective measure should be taken immediately by 

implementing strict supervision of treatment to ensure patient 

compliance. Drug sensitivity results must be available before 

modification to the regimen is made. It cannot be over- 
emphasised that when modification to a failing regimen is 

indicated, on no account should a single drug be added at a time 
as this will only promote the development of further drug 
resistance. Two or 3 new drugs to which the organisms are 

susceptible should be chosen. Many of these second -line drugs 

arc less effective, associated with significantly greater risks of 
toxicity, and therefore best left in the hands of the experts. 

CONCLUSION 
"Treatment of tuberculosis is as easy as A B C - one bacteria, 

two lungs, three drugs." 
Tuberculosis is one of the great medical paradoxes of our 

age. There are powerful drugs to cure the disease, yet it is far 

from being eradicated. Instead, it has re-emerged with the deadly 

form - the multidrug-resistant tuberculosis that is threatening 

and challenging countries with the most resources and expertise 

and it is gaining the upper hand unless other new effective drugs 

are discovered soon. Even then, it may be just a matter of time 
before these in turn become useless. The vicious cycle will only 
be broken when physicians realise the crucial importance of 
proper management of tuberculosis. It is easy to blame the 

patients for non-compliance with treatment, causing drug 
resistant tuberculosis and spreading the disease, when in fact, 

the physician bears the greater responsibility. His duty is to 

educate and motivate the patient. Diagnosis and treatment of TB 

may appear easy, but it often needs a lot of patience, commitment 

and understanding to achieve a cure and hence interrupt the chain 

of transmission of the disease. As physicians, this much we owe 

to the community. 

REFERENCES 

I. 8tyblo K. The elimination of tuberculosis in the Netherlands. BNI IUATLD 1990; 65.49- 

55. 

Press Release. World I learn, Assembly seeks solutions to humanity's ills. World tlealth 

Organisation Regional office for Om Western Pacific, Manila WP/14, 5 May 1993:3. 

Epidemiology AIM Communicable Disease Centre Communicable Disease Surveillance 

Report Singaporc.Singaporc Ministry of I lealth. 1993. 

Penes L. Pulmonary tuberculosis and diabetes mellitus. Scand 1 Resit Dis 1970(suppl) 72: 

86-71. 

5. Singapore. Ministry of t icalsh Oryatmenrofruberculosis Control, CommunicableDiseaºc 
Centre. Unpublished data 

Singapore. Ministry of health. National health survey 1992 - highlights of cam survey 

findings. Singapore: Ministry of I leahh, 1992. 

7. Knopf SA. Tuberculosis as a cause and result of poverty. JAMA 1914, 63:1720-S. 

8. Patel KR. Pulmonary tuberculosis in residetsoflodging houses, night shelters andconunon 

hostels in Glasgow: a 5 -year prospective survey. Br.' Die Chest 1985; 79:60-6 

9. Centers for Disease Control. Transmission of mnhidrug-resislant tuberculosis from an 

HIV-positive client in a residential substance -abuse treatment facility -Michigan. MMWR 
1991;40:129-31. 

10. Corners for Disease Control. Nosocomial transmission of multidrug-resistant tuberculosis 

among HIV -in!' cacti persons-19oida and New York. 1988-1991. MMWR 1991;40:585- 

91. 

II. Worldt Icalth Organization. Treatment of tuberculosis -Guidelines for national programmes 

Geneva: W 110 1993. 

12. British Thoracic Society Research Committee. Six -months versus nine -months 
chemotherapy for tuberculosis of lymph nodes: preliminary results. Resp Med 1992;86:15- 

13. Wang SII, Lau WY, Management of urinary tuberculosis -a logical approach. Br l Urol 
1984; 56:349-53. 

14. D'Oliveira 11G. Cerebral spinal Fluid concentrations of nfampiein and meningcal 
tuberculous. Am Rev Respir Dis 1972; 106:432-7. 

15. F'organSmith R, Erhard GA, Newton D, Mltchison DA. Pyrazimmmide and other drugs in 

tuberculous meningitis. Lancet 1973;N:374. 

16. Wu JC, LeeSD, Yeh PRQnan CY, Wang YJ, Huang YS,et al. Isoniazid t ifampicinìnduced 
hepatitis in hepatitis B carriers, Gastroenterology 1990;98:5024. 

17. Ormerod LI'. Prescott RJ, Inter -relations between relapses, drug regimens and compliance 

with treatment in tuberculosis Respir Med 1991:85:239-42. 

18. Compulsory therapy. State weighs confinement of recalcitrant 'l'li patients. News report, 

TB Weekly. Birmingham, Alabama, USA, August 19 1994:5. 

19. Bovontkini S. fpitlemiology, management and drug resistance of tuberculosis in Southeast 

Asia. Intern Med 1992;8.20-4. 

20. Singapore Tuberculosis Service/British Medical Research Council. Clinical trial of three 

6 -month regimens of chemotherapy given intermittently in the continuation phase in the 

treatment of pulmonary tuberculosis. Am Rev Respir Dis 1985;132:374 8. 

21. Girling DJ. Adverse effects of antituberculosis drugs. Drugs 1982:230 23:56-74. 

22. Baciewicz AM, Self TIT, Bekemeyer W B. Update of rifampicin drug interactions. Arch 

Intern Med 1987;147565 8. 

211 


