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Abstract 

Purpose: To better understand the anti-tuberculosis regimen and dosage 

prescribed to smear-positive tuberculosis (TB) patients and to compare the 

regimen to standardized[0] treatment specified in the second edition of Taiwan 

Guideline on TB Diagnosis and Treatment. 

Materials and methods: All patients newly diagnosed with smear-positive 

TB in Taiwan during April 1 to May 31, 2007 were enrolled. Patients were 

randomly sampled with a ratio of one to ten. TB case management cards and 

prescription from yellow booklet were reviewed by physicians.  

Results: A total of 125 cases of smear-positive TB patients were analyzed. 

Because TB was later ruled out for 14 cases and information could not be 

accessed for three, they were excluded from analysis. Of the 108 cases  
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analyzed, 14.8% (16) received non-standardized regimen, 4.6% (5) were 

prescribed divided doses for once daily drugs, and 28.7% (31) were given 

non-standardized dosage of one of the anti-TB medications.  

Conclusions: The evaluation of prescription to patients revealed that some 

regimens were not standardized from the initiation of treatment without specific 

reasons. All providers who treat patients with TB must have knowledge to 

prescribe standard treatment and the means to assess the adherence to the 

regimen according to WHO and International Standard of TB Care. 
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Introduction 

Directly observed treatment short course (DOTS) program was officially 

launched in Taiwan on 1 April, 2006. The goal of this program was to enroll 

every tuberculosis (TB) patients who are smear-positive in DOTS. The program 

expanded gradually and then expanded to TB patients who were culture 

positive and at high risk of poor compliance since the latter part of 2007. One 

year after the program was launched, the coverage rate of DOTS of 

smear-positive TB patients has risen to over 85% [1]. For smear-positive TB 

patients covered by DOTS program, the 12-month treatment success rate for 

the cohort enrolled between 1 April and 30 June, 2006 was 71.5%; meanwhile, 

the treatment success rate for non-DOTS patients was 51.6% (p< 0.001) [1]. 

However, the DOTS treatment success was still below 85%, the goal set by 

World Health Organization (WHO) [2]. There are several factors which can 

influence treatment success, including the severity of the disease, the quality of 

TB diagnosis and proper medication, the compliance of TB patients, and the 

quality of TB control. With the implementation of DOTS program, it can 
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improve the compliance, increase treatment success, and decrease relapse and 

drug resistance [3]. Understanding the anti-TB regimen and dosage prescribed 

to smear-positive TB patients [4]and comparing the regimen to standardized[0] 

treatment specified in the second edition of Taiwan Guideline on TB Diagnosis 

and Treatment is needed [5]. 

Materials and methods 

Data collection 

All patients newly diagnosed with smear-positive TB in Taiwan during 

April 1 to May 31, 2007 were enrolled. Patients were randomly sampled with a 

ratio of one to ten. In Taiwan, the Communicable Disease control Acts required 

suspected or confirmed TB cases reported to the public health system within 7 

days. Therefore, TB case management cards and prescription from yellow 

booklet were reviewed by nine medical officers in Centers for Disease Control 

three months after diagnosis of TB was confirmed. Insufficient data or clinical 

information was acquired through personal communication with public health 

nurses, diagnosing physicians or by reviewing medical charts. 

Dosage and regimen combinations for standard short-course anti-TB 

treatment  

The recommended dosage in the second edition of Taiwan Guideline on TB 

Diagnosis and Treatment [5] was revised according to Treatment of Tuberculosis 

written by the American Thoracic Society, the United States Centers for Disease 

Control and Prevention, and Infectious Diseases Society of America [6]. The 

standard short-course regimen is a 6-month regimen containing rifampicin 

throughout and pyrazinamide in the intensive phase [4]. Retreatment regimen, for 

relapsed patients, comprised of four anti-TB medications plus streptomycin; this 



Vol. 24 No.3           Taiwan Epidemiology Bulletin                   

 

257

recommendation in the second edition of Taiwan Guideline on TB Diagnosis and 

Treatment was revised according to the WHO guideline [7]. Second-line anti-TB 

drugs were defined according to WHO definition [8].  

Results 

A total of 125 cases of smear-positive TB patients were analyzed. Because 

TB was later ruled out for 14 cases and information could not be accessed for 

three, they were excluded from analysis. Five cases were relapsed cases, and 

103 were new cases. Of the 108 cases analyzed, 14.8% (16) received 

non-standardized regimen, 4.6% (5) were prescribed divided doses for once 

daily drugs, and 28.7% (31) were given non-standardized dosage of one of the 

anti-TB medications.  

Among the 16 cases receiving non-standardized regimen, there were 20 

problems identified. Thirty percent of the cases were placed on 

fluoroquinolones, but they did not meet the criteria for second line drug use. 

Twenty-five percent of the cases were placed streptomycin, but they did not 

meet the criteria. Twenty percent of the cases did not receive pyrazinamide in 

their intensive phase of treatment without specific reason. Four relapsed cases 

did not receive re-treatment regimen as they should have.  

As to drug frequency errors, 4.6% (5) of the cases were placed on divided 

doses of once daily drugs. Divided doses were given to these cases for weeks 

with no proper reason. As to the dosage, there were 31 (28.7%) cases who 

received regimens with improper dose of at least one of the anti-TB 

medications. A total of 38 problems were identified in these 31 cases. The 

leading three problems were as following: 28.9% had Rifater under-dose in 

28.9%; rifampicin under-dose in 13.2%; pyrazinamide under-dose in 13.2%, 
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ethambutol under-dose in 13.2%; isoniazid overdose in 10.5%; and ethambutol 

overdose in 10.5%.  

During the evaluation of the regimens prescribed, we also evaluated the 

quality of case management cards recorded by public health nurses. Of the 108 

cases analyzed, 11.1% lacked patient weight, and 27.8% lacked proper 

documentation of medication; for example, check box of the medication was 

checked but there was no dosage.  

Discussion  

In Taiwan, the majority of TB regimens are prescribed by physicians in 

clinics and hospitals paid by Nation Health Insurance. Funding for DOTS 

program, launched on April 1st, 2006, was provided by public health authority 

to incorporate TB care from both private and public sectors. To achieve the goal 

of halving TB within 10 years by 2015, Taiwan government launched and 

increased the coverage of DOTS program [1, 9]. To enhance the benefit of this 

strategy, the first priority is to ensure the regimen is internationally-accepted, 

and the dosage conforms to international recommendations [10].  

This study showed that some non-standardized regimens were used, and 

no specific reasons were given. Through this general survey, we showed that 

use of incorrect prescription was common. All providers who treat TB patients 

must have the knowledge to prescribe standardized treatment and the means to 

assess the adherence to the regimen according to WHO and International 

Standard of TB Care [4]. Therefore, public health authorities should strengthen 

and encourage continuing education programs of anti-TB medication 

prescriptions, to remind and regulate every provider to give proper care for 

their TB patients.   



Vol. 24 No.3           Taiwan Epidemiology Bulletin                   

 

259

Look into those prescription errors, some frequently encountered problems 

should be further explored to find the solution. Fluoroquinolones are safe and 

easily tolerated. These features lead to abuse in TB patients in several countries 

and increased drug resistance in Mycobacterium tuberculosis [11, 12]. With 

further transmission, it may lead to treatment failure in multidrug-resistant TB 

cases. Physicians can apply for fluoroquinolones use in TB patients who have 

indications through Taiwan Centers for Disease Control branch offices. This 

way, TB patients are ensured to receive free second line drugs, including 

fluoroquinolones. National Health Insurance Bureau started to regulate 

fluoroquinolone use in TB patients with no indication in September, 2007 and 

the impact of this policy should be closely monitored. So far, despite 

widespread use of fluoroquinolones for treatment of common bacterial 

infections, resistance among clinical isolates of M. tuberculosis remains rare, 

occurring primarily among multidrug-resistant strains [13-15]. 

Some uncertainties exist for physicians and keep them from adhering to the 

published TB care guideline. Some physicians use standard four drug regimen 

plus streptomycin when the TB case has cavitations. They believe the use of 

streptomycin accelerates sputum conversion, but rifampicin-containing regimens, 

without streptomycin, already allow effective short-course treatment even of 

patients with smear-positive cavitary disease [16]. Some physicians omit 

pyrazinamide usage in the intensive phase of treatment, simply because the 

patient has history of gout. At currently recommended doses, pyrazinamide rarely 

causes serious toxicity. Joint pain is common, but can be successfully managed 

with acetylsalicylic acid or other analgesics, anti-inflammatory agents, and does 

not require withdrawal of the drug. Classic gout is rarely seen; if it develops, gout 
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can be treated with colchicine. Serum concentration of uric acid are often elevated 

but asymptomatic increase does not require any treatment [17]. Pyrazinamide 

given in the initial intensive phase allows a reduction in treatment duration from 9 

to 6 months so that the resource of DOTS program can be better utilized [7]. The 

two key drugs, isoniazid and rifampicin should not be given in divided doses 

because achieving a high peak serum concentration for these drugs is more 

important than having a continuous inhibitory level [18, 19]. Therefore, once 

daily regimen for standard short-course treatment is recommended. Some 

physicians under-dose anti-TB medications or refuse to use pyrazinamide, 

because they believe omitting pyrazinamide or under-dosing of rifampicin, 

isoniazid and pyrazinamide may decrease the possibility of hepatic toxicity, even 

when the patient has not encountered any liver problems. A balance between 

toxicity and maximum therapeutic range has been done for all first-line anti-TB 

drugs and is the basis for the current dosage recommendations. Physicians should 

provide regimen sufficient to achieve minimum bactericidal concentration [20].    

In conclusions, the evaluation of prescription given to smear-positive TB 

patients revealed that some regimens were non-standardized from initiation of 

treatment without specific reasons. All providers who treat patients with TB must 

have the knowledge to prescribe standard treatment and the means to assess the 

adherence to the regimen according to WHO and International Standard of TB 

Care. To achieve the goal of halving TB within 10 years by 2015, Taiwan 

government launched and increased the coverage of DOTS program, however, to 

enhance the benefit of this strategy, the first priority is to ensure the regimen is 

internationally-accepted, and the dosage conforms to international 

recommendations. 



Vol. 24 No.3           Taiwan Epidemiology Bulletin                   

 

261

References 

1. Hsu CB, Lo HY, Lee CY, et al. Preliminary Overview of Taiwan’s DOTS 

Operation Experience and Results. Taiwan Epidemiology Bulletin. In press. 

2. Resolution WHA44.8. Tuberculosis control programme. In: Handbook of 

resolutions and decisions of the World Health Assembly and the Executive 

Board. Volume III, 3rd ed. (1985–1992). Geneva, World Health 

Organization, 1993 (WHA44/1991/REC/1). 

3. Stop Tuberculosis Initiative. Report by the Director-General. Fifty-third 

World Health Assembly. Geneva, 15–20 May 2000 (A53/5, 5 May 2000); 

available at www.who.int/gb/ebwha/pdf_fi les/WHA53/ea5.pdf. 

4. Tuberculosis Coalition for Technical Assistance. International Standards for 

Tuberculosis Care (ISTC). The Hague: Tuberculosis Coalition for Technical 

Assistance, 2006. 

5. Treatment of Tuberculosis. In: Taiwan Guideline on TB Diagnosis and 

Treatment. 2nd ed. Taipei, Centers for Disease Control, Taiwan. 

6. American Thoracic Society/Centers for Disease Control and 

Prevention/Infectious Diseases Society of America: treatment of tuberculosis. 

American Journal of Respiratory and Critical Care Medicine, 2003, 167: 

603–662. 

7. Treatment of tuberculosis: guidelines for national programmes, 3rd ed. 

Geneva, World Health Organization, 2003 (WHO/CDS/TB/2003.313). 

8. Guidelines for the programmatic management of drug-resistant tuberculosis. 

Geneva, World Health Organization, 2006 (WHO/HTM/TB/2006.361). 

9. Centers for Disease Control. Mobilization plan to Reduce Tuberculosis by 

Half in Ten Tears, 2006, Taipei. Centers for Disease Control, Taiwan. 

10. Chan PC. The Regimen of Anti-tuberculosis Prescribed to Tuberculosis 



             Taiwan Epidemiology Bulletin          March 25, 2008 

 

262

Patients on Directly Observed Therapy (DOT) Program. Oral Presentation in 

2006 Annual Conference of the Taiwan Society of Pulmonary and Critical 

Care Medicine, Dec. 9th, 2006. 

11. Huang TS, Kunin CM, Shin-Jung Lee S, et al. Trends in fluoroquinolone 

resistance of Mycobacterium tuberculosis complex in a Taiwanese medical 

centre: 1995-2003. J Antimicrob Chemother. 2005;56:1058-62. 

12. Ginsburg AS, Hooper N, Parrish N, et al. Fluoroquinolone resistance in 

patients with newly diagnosed tuberculosis. Clin Infect Dis. 

2003;11:1448-52. 

13. Bozeman L, Burman W, Metchock B, et al. Tuberculosis Trials Consortium. 

Fluoroquinolone susceptibility among Mycobacterium tuberculosis isolates 

from the United States and Canada. Clin Infect Dis.2005;40:386-91. 

14. Wang JY, Hsueh PR, Jan IS, et al. Empirical treatment with a 

fluoroquinolone delays the treatment for tuberculosis and is associated with a 

poor prognosis in endemic areas. Thorax. 2006;61:903-8. 

15. Gaba PD, Haley C, Griffin MR, et al. Increasing outpatient fluoroquinolone 

exposure before tuberculosis diagnosis and impact on culture-negative 

disease. Arch Intern Med. 2007;167:2317-22. 

16. East African/British Medical Research Council. Controlled clinical treatment 

of shortcourse (6 months) regime of chemotherapy for treatment of 

pulmonary tuberculosis. Third report. Lancet, 1974, 2:237–248. 

17. T. Frieden, M. Espinal. What is the therapeutic effect and what is the toxicity 

of antituberculosis drugs? In T. Frieden. Toman’s tuberculosis case detection, 

treatment and monitoring, 2nd ed. World Health Organization, Geneva. 2004. 

18. Tuberculosis Chemotherapy Centre, Madras. A concurrent comparison of 

isoniazid plus PAS with three regimens of isoniazid alone in the domiciliary 



Vol. 24 No.3           Taiwan Epidemiology Bulletin                   

 

263

treatment of pulmonary tuberculosis in South India. Bulletin of the World 

Health Organization, 1960, 23:535–585.  

19. Singapore Tuberculosis Service/British Medical Research Council. 

Controlled trial of intermittent regimens of rifampin plus isoniazid for 

pulmonary tuberculosis in Singapore. The results up to 30 months. American 

Review of Respiratory Disease, 1977, 116:807–820. 

20. H. Rieder. What is the evidence for tuberculosis drug dosage 

recommendations? In T. Frieden. Toman’s tuberculosis case detection, 

treatment and monitoring, 2nd ed. World Health Organization, Geneva. 2004. 

 

 

 

 




