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Please, 

STOP TB in 

my lifetime..! 

TB infects one new person per second 

& kills three others every minute!! 



2015 in Focus: 
An Update on the DOTS Strategy to 

‘STOP TB IN OUR LIFETIME’. 

By: 

Dr. Abraham Idokoko 
Department of Community Health & Primary Care, 

Lagos University Teaching Hospital, 

Idiaraba. 

 Thursday, September 5th, 2013 



“ ..tuberculosis and leprosy are ancient diseases that, 

unfortunately, still constitute major public health problems in 

Nigeria.  …progress towards the achievement of global targets for 

tuberculosis control remains slow in Nigeria” 

Prof. Christian O. O. Chukwu, the Minister of Health 

“ …the resurgence of  TB reflects the failure of  global, 

political and economic institutions to improve the lives of  

poor people. ”  

Desmond Tutu, Archbishop Emeritus & Nobel  Laureate 

Echoes from the policy influencers.. 



African leaders pledged to 

eliminate AIDS, TB and 

malaria by 2030 

 

• All of the 54 African 

heads of governments 

& their representatives 

committed to increase 

domestic spending for 

health generally  

• but did not set any 

specific targets 

 

THAT’S HOW 

COMMITTED OUR 

LEADERS ARE.!! 
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Seminar Objective 
 

 To succinctly highlight the evolution of TB 
control efforts through the ages and the current 
state of the struggle in the eyes of the 2015 
targets 

 

 To re-emphasis the potentials inherent in DOTS 
amidst many of its limitations to achieve 
tuberculosis control and possibly elimination in 
our life time, with special focus on Nigeria. 

 

 To stimulate operational research interest that 
could enhance the success of DOTS in Nigeria 
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Acronyms Used in this Presentation 

 AFB -Acid-fast bacilli 

 ART -Antiretroviral therapy 

 BCG -Bacille Calmette-Guérin 

 CDR -Case detection rate 

 CPT -Co-trimoxazole preventive 
therapy 

 DOT –Directly Observed Treatment 
(Therapy) 

 DOTS -Directly Observed Treatment 
Shortcourse 

 DRS -Drug-resistance surveillance 

 DST -Drug susceptibility testing 

 E - Ethambutol 

 ETB –Extra pulmonary TB 

 FDC -Fixed-dose combination 

 INH or H - Isoniazid 

 IPT -Isoniazid preventive therapy 

 ISTC -International Standards for TB 
Care 

 IUATLD –International union against 
Tuberculosis and Lung Diseases 

 MDR-TB -Multidrug-resistant TB 

 NTBLCP –National tuberculosis and 
leprosy control programme 

 PAS -Para-aminosalicylic acid 

 PTB –Pulmonary TB 

 R – Rifampicin or Rifampin 

 TB –Tuberculosis 

 TBTEAM – TB Technical Assistance  
Mechanism 

 TST –Tuberculin skin test 

 XDR-TB -Extensively drug-resistant 
TB 

 Z - Pyrazinamide 
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In the beginning, …there was TB 

 The Holy Bible in Deuteronomy 28:22  reads: 

 

“The LORD shall smite thee with a 
consumption, and with a fever, 
and with an inflammation, and 

with an extreme burning, and...” 

 
 The influence of this on perception of TB in the light of the 

social theory of disease causation with implications for 
control efforts can not be ignored 
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Tuberculosis Control –in History 

 The earliest archaeological evidence of human TB is from bone studies of Neolithic 

human settlements in the eastern Mediterranean  about 9,000years ago 

 Egyptian art and mummies show ample evidence of spinal TB as early as 3000–2400 

BC 

 In classical Greece, around 460 BC, Hippocrates, Plato, and Aretaeus described TB 

as  ‘phthisis’. In Rome, Galen recommended fresh air, milk, and sea voyages for his 

TB patients.  

 ‘Consumption’ and ‘Scrofula’ (TB of the cervical lymph nodes) was common in 

mediaeval Europe such that In 1660, John Bunyon called TB ‘The Captain among 

these Men of Death’. 

 Sir Percivall Pott described Pott’s Dx in a monograph published in 1779. 

 In 1865, Jean-Antoine Villemin, a French military surgeon, convincingly 

demonstrated the infectious nature of TB in a rabbit. 
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TB Control –in History (2) 

 TB was not identified as a single disease until the 1820s, and was not 

named tuberculosis until 1839 by J. L. Schönlein. It is derived from the Latin 

word ‘tubercula’ meaning ‘small lump’ which depict the small scars seen in 

tissues of infected individuals. 

 In 1859, Herman Brehmer opened the first TB ‘sanatorium’ for TB patients in 

Goerbersdorf in the Silesian Mountains of Prussia, in present day, Poland. 

 In 1884, Dr. Edward Livingston Trudeau established the first TB sanatorium in the US 

after postulating the fresh air, rest, regular exercise and healthy diet regimen 

 On March 24, 1882, Dr. Robert Koch discovered Mycobacterium tuberculosis and 

received the Nobel Prize in 1905 (the world TB day commemorate this event 

march 24th annually) 
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TB Control –in History (3) 

 In 1906, Albert Calmette and Camille Guérin achieved the first genuine success in 

immunization against tuberculosis using attenuated bovine-strain tubercle bacilli. It 

was developed into vaccine called the Bacillus of Calmette and Guérin (BCG).  

 On 18 July, 1921, the new vaccine was administered to a 3-day-old infant whose 

mother had just died of TB and who would be raised by her tuberculous grandmother. 

The infant lived and thrived. But, the vaccine only received widespread acceptance in 

the USA, Great Britain, and Germany after World War II. 

 In 1907, Viennese paediatrician Clemens Freiherr von Pirquet developed the 

intracutaneous tuberculin test much as we know it today. 

 Florence Seibert and others in the 1930s worked on the production of tuberculin-

purified protein derivative, the antigen used today for tuberculin skin testing. 
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TB Control –in History (4) 

 In 1932 Gerhardt Domagk, a pathologist working at the laboratories of 

Bayer, discovered  thioacetazone, the first mycobacteriostatic drug. 

 Shortly thereafter, Jorgen Lehman in Sweden discovered Para-amino 

salicylic acid (PAS), also mycobacteriostatic.  

 In 1943, Selman Waksman  with his junior colleagues Albert Schatz and 

Elizabeth Bugie isolated Streptomycin, the first mycobactericidal drug, 

from a fungus, Streptomyces Lavendula 

 Isoniazid was discovered almost simultaneously by three 

pharmaceutical companies in 1952, Pyrazinamide in 1954, Ethambutol 

in 1962 and rifampicin in 1963. 

 40years after (2012), Bedaquiline  was certified for use in XDR-TB 
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TB –the Facts Today 

 Now regarded a re-emerging dx globally 
because of: 

 the real time deterioration of health and human 
conditions,  

 rich-poor gap,  

 urban migration and growth in urban slums,  

 multi-drug resistance phenomenon, 

 Failure to complete full course of therapy 

 Association with Silicosis and HIV/AIDS 

 Increasing migration, international travel & tourism 

 Epidemiology has otherwise remain the same. 
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TB: the Facts Today (Epidemiology) 

 Agent: M. Tuberculosis complex 
 

 Reservoir: Humans (M. Tuberculosis) and cattle (M. Bovis) 
 

 Transmission: almost exclusively airborne via inhaling 
infected droplet nuclei. Rarely, via ingestion of unpasteurized 
milk and direct inoculation through broken skin 

 

 The most important source of infection is a smear +ve PTB  
case who is coughing, talking, sneezing, spitting or singing. 

 

 One infected person can infect as many as 10-15 person in a 
year 

 

 Individual’s risk of Infection depends on the extent of 
exposure (i.e. the concentration of droplet nuclei in 
contaminated air and the length of time spent breathing that 
air) and the susceptibility of the individual. 
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TB –the Facts Today (Epidemiology 2) 

 Distribution is worldwide. About  1/3rd world’s population is infected with 

MTB but, only 5-10% will develop the disease in their lifetime. 

 22 countries (including Nigeria) account for the global burden of the 

disease.  

 About 10% of latent infections eventually progresses to active disease 

which, if left untreated, kills more than 50% of those so infected. 

 Immunosuppression has become the strongest risk factor for developing 

TB disease e.g. A person living with HIV is about 20-30 times more 

likely to develop active TB dx. 

 TB is now account for more deaths worldwide than any other infectious 

disease, killing more people per year than AIDS and malaria combined.  
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Estimated 
number of 

cases 

Estimated 
number of 

deaths 

1.4 million 8.7 million 
 

~150,000  650,000 

All forms of TB  
Greatest number of cases in Asia; 
greatest rates per capita in Africa 

Multidrug-resistant  
TB (MDR-TB) 

Extensively drug-
resistant TB (XDR-TB) ~50,000 ~30,000 

HIV-associated TB 
 1.1 million  

  

0.35 

million 

  Latest Global Estimates 
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Map is from http://stoptb.org/assets/images/countries/map_incidence.jpg accessed 23/06/2013 

Thursday, September 5th, 2013 © Idokoko A. B. Seminar Presentation 18 

http://stoptb.org/assets/images/countries/map_incidence.jpg
http://stoptb.org/assets/images/countries/map_incidence.jpg


TB –the Facts Today (Epidemiology 3) 

 Pathogenesis:  

 Primary infection 

 Secondary Disease –reactivation, re-infection 

 Symptoms: Cough lasting 2/52 or more, haemoptysis, weight loss, failure to thrive 

 Diagnosis:  

 TST 

 IGRA 

 Smear microscopy –the DOTS preferred method 

 X-rays –chest, spine, joints, etc 

 Culture 

 PCR 

 Prevention and control -DOTS 
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TB Control & BCG Vaccine: The Issues 

 Generally, there is no consensus about BCG protecting against infection with M. Tuberculosis; It does 

not protect against adult PTB disease (and this is  the main public health burden of tuberculosis) and, it is 

of no proven effectiveness in tuberculin positive persons. 
 

 The quality of the vaccine is no longer centrally guaranteed as WHO shifted that function to National 

Regulatory Authorities since 1996 despite the multiplication of manufacturers with varying capacities 
 

 Relative to other vaccines, there is uncertainty about clinical efficacy and duration of protection which vary 

widely depending on too many suspected factors including the skill of the vaccinator 
 

 Yes, it is known to protect against the severe forms of childhood TB in those immunized as it halts the 

natural progression of the disease. However, it is being queried to what extent this contribute to the 

preponderance of latent infection of adolescent and adulthood in TB endemic countries 
 

 High prevalence of latent infection is one of the biggest challenge to current TB control arsenal 
 

 Therefore, the justification for routine BCG vaccination remains a subject of debate particularly, in 

atypical mycobacteria endemic communities because, BCG has other known desirable effects e.g. 

Leprosy & Buruli Ulcer control. Also, that about 75% of BCG manufactured is not administered 
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Dr. Karel Styblo  
(1921-1998) 

 

 He has been described as the 

"father of modern TB 

epidemiology“ or the "father of 

modern TB control 

 Designed and developed DOTS, 

the strategy that is acclaimed the 

"most effective means of 

controlling the current 

tuberculosis epidemic" and had 

been employed by 187 of the 193 

members of WHO as of 2008. 

 Styblo applied this methodology 

to the national TB control 

programs of Tanzania, Benin, 

Malawi, Mozambique, Nicaragua 

and China before the WHO 

adoption in 1995 
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DOTS –the Concept 

 DOTS was developed by Dr. Karel Styblo in the 1980s, primarily  in Tanzania.  
 

 It was pre-tested in China at the instance of the World Bank in the early 1990’s and was 

initially recommended as ‘DOT’ by the WHO 
 

 It was repackaged and  launched in 1995 as ‘DOTS’ by the WHO.  
 

 Later, turning the word "dots" upside down to spell "stop," proved an effective shorthand 

toward promoting "Stop TB” to policy influencers. That culminated in the ‘stop TB initiative’ 

born at a London meeting in 1998 

 

 DOTS focuses on the early detection and treatment of the most infectious TB cases as a 

way to prevent TB spread.  This leaves latent infection in the community unattended.  

Besides, DOTS is silent about immunization. Why? 
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DOTS –the Components 

 Has five (5) key components 

 Government commitment. 

 Case detection by sputum smear microscopy 

 DOT –directly observed therapy with high quality 

effective drugs combination 

 Supply of sufficient /adequate drugs 

 Good record keeping 
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DOTS TREATMENT 
 CATEGORY 1 & III 

 Duration: 6/12 

     Regimen: 2RHZE + 4RH 
 TB Meningitis: 2HRZS + 4RH 

 CAT III Children are spared Ethambutol in the intensive phase 

 

 CATEGORY II 

 Duration: 8/12 

     Regimen: 2RHZES + 1RHZE + 5RHE 

 

 CATEGORY IV 

 Duration: 20/12 

     Regimen: 2nd line drugs (subject to result of DST and tailored to 
individual patient peculiarities) 
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DOTS MONITORING AND Rx 

OUTCOME OF INTEREST 

 Rx MONITORING INDICATORS: 

 Sputum smear microscopy at intervals 

 Weight gain 

 Records of drug intake 

 

 OUTCOME OF INTEREST: 

 Treatment completed 

 Cured 

 Treatment failure 

 Defaulters 

 Transferred out 

 Death 

 Reporting: (a) Cased based (b) Cohort 

© Idokoko A. B. Seminar Presentation 25 Thursday, September 5th, 2013 



The STOP TB Partnership 
 Conceived in 1998 as the ‘Stop TB Initiative’ but was formally 

launched in 2001 by the WHO, World Bank and the GFATM  

 Secretariat in Geneva hosted by WHO but, governed by a 34-

member Coordinating Board with about1000 working partners and 

donors globally. Over a hundred are Nigerian NGO’s and the likes. 

 Aaron Motsoaledi, the Minister of Health of South Africa is the newly 

elected Board Chair 

 Mission is to serve every person who is vulnerable to TB, stop TB 

Transmission and ensure high-quality treatment is available to all 

who need it. 

 DOTS is the basic package that underpins the Stop TB Strategy 
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The STOP TB Strategies 

 To pursue high quality DOTS expansion and enhancement 

 To Address the challenges of TB/HIV co-infection, MDR-TB 

and the needs of the poor and vulnerable population 

 To contribute to health system strengthening based on 

primary health care 

 To engage all care providers 

 To empower people with TB and their communities through 

partnership 

 To enable and promote research 
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STOP TB/MDG/NTBLCP TARGETS 

 MDG goal 6, target  8 is to halt and begin to reverse the TB epidemic by 

2015 based on the Stop TB specific targets and these are: 

By 2015: 

 To detect at least 70% of the estimated smear positive cases 

 To achieve treatment success rate of at least 85% of the detected 

smear positive cases 

 To reduce TB prevalence and death by 50% relative to the 1990 level 

By 2050: 

 To eliminate TB as a public health problem i.e. prevalence of 

<1/1,000,000 population 
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2015 Targets: How is DOTS Doing? 

 The 2015 MDG target of halting and reversing TB 

incidence has been achieved, with TB incidence falling 

globally for several years and declining at a rate of 2.2% 

between 2010 and 2011. 

 

 Also, globally, the TB mortality rate has fallen by 41% 

since 1990 and the world is on track to reach the global 

target of a 50% reduction by 2015 

 

 However, the global burden of the disease 

remain enormous in the face of rising MDR-TB 

and XDR-TB cases 
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Global Trend (Incidence) 
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Global Trend (Prevalence/100,000) 
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Global Trend (Mortality per 100, 1000) 
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Nigeria’s Outlook (2011) 
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Nigeria’s Trend (Incidence) 
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Nigeria’s Trend (Prevalence) 
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Nigeria’s Trend (Mortality) 
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Nigeria’s Trend (Treatment Success) 
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LUTH DOTS CENTRE TREND 
YEAR SUSPECT 

CASES 

SMEAR 

+VE 

CASES 

COMMEN

CED 

TREATME

NT 

NEW 

CASES 

HIV +VE 

2009 

(Feb.) 

216 - 64 32 41 

2010 693 - 115 60 31 

2011 824 148 142 108 41 

2012 1836 345 161 110 77 

2013 (Aug. 

29th) 

1920 343 105 64 - 
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Recent Developments & Updates 

a) Ethambutol inclusion in the regimen for children 
(recommended safe for use at 15-25mg/kg/day, 
adults use 15-20mg/kg/day) 

b) Duration & Rx Regimen 

 6/12 for cat I & III (i.e. 2RHZE + 4RH or 6EH. Except for 

children with TB meningitis do 2RHZS + 4RH) 

 8/12 for cat II (i.e. 2RHZES + 1RHZE + 5RHE) 

 20/12 for cat IV (or at least 12/12 after the last +ve smear) 

c) Fluoroquionolone benefit in children with MDR-TB 

has been shown to outweigh the risk 
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Recent Developments & Updates (2) 

d) Bedaquiline to be added to adult 2nd line Rx regimen 
 the first new TB chemotherapeutic drug in over 40 years. 

 Got an accelerated  approval by FDA in December 2012 following findings on efficacy and safety 

from two Phase IIb trials and WHO has issued guidelines for its use in  selected MDR-TB cases 

 Bedaquiline was given at 400 mg daily for the first 2 weeks, followed by 200 mg three times per 

week for the remaining 22 weeks. 

 Its median time to culture conversion was 83 days (95%CI: 56, 97) in the bedaquiline group 

versus 125 days (95%CI: 98, 168) in the placebo group.  

 Using Cox proportional hazards model (adjusted for lung cavitation and pooled centre) there was 

a higher chance of faster culture conversion in the bedaquiline arm compared with the placebo 

arm (HR=2.44 [1.57, 3.80], p<0.0001).  

 The proportion of subjects with culture conversion at Week 24 (secondary efficacy endpoint) was 

78.8% in the bedaquiline group versus 57.6% in the placebo group (p=0.008). At week 120, the 

end of the study, the percentage was 62.1% of respondents in the bedaquiline group versus 

43.9% in the placebo group (p=0.035) 

 The only frequent side-effects are nausea (35.3%), arthralgia (29.4%), headache (23.5%), 

hyperuricaemia (22.5%), and vomiting (20.6%) 

 Issues include use of modified ITT and the representativeness of the  patients used 
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Recent Developments & Updates (3) 

e) National TB Prevalence Survey 

 Necessitated following serial criticism of WHO estimates by 

Nigeria 

 On-going with target sample size of 49,000 persons (>= 15years) 

being selected in all states by proportion according to size and 

are grouped into clusters of 700persons each 

 Questionnaires to ascertain symptoms in all eligible persons and  

x-rays to identify those with chest findings 

 Sputum smear microscopy for AFB and culture for all persons 

found with any symptom or abnormalities suggestive of TB 

 Finding will provide more reliable estimate on which future TB 

control strategies will be based 
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Challenges and Loopholes  

 Case finding –practically passive 

 

 Contacts tracing –facility dependent. Not 

centrally provided for 

 

 Diagnosis test –smear microscopy is only 50-

60% sensitive 

 

 Latent Infection –virtually undiagnosed and 

untreated 
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Challenges and Loopholes (2)  

 HIV/TB Co-infection –IPT is not being given 

 

 MDR-TB & XDR-TB -largely undiagnosed 

and untreated due to limited diagnostic 

capacity, limited capacity in managing MDR-

TB cases, and high drug prices. 
 Globally, 3.7% of new cases and 20% of previously 

treated cases are estimated to have MDR-TB. 

 Funding 

 Government Commitment  
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Recommendations 
 Research 

 To determine the true prevalence of TB, MDR-TB, XDR-TB 

and TB-HIV co-infection in Nigeria 

 To find a shorter course preventive therapy with possibly 

INH + Rifapentine 

 To develop a dual action vaccine, superior to BCG, that can 

prevent new infection (pre-exposure) and reactivation of 

latent infection (post-exposure) 

 

 Active Case finding and contact tracing 

 Treatment of Latent infection 

 Improve funding 
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In Conclusion, 
Looking beyond the Stop TB Strategy, beyond the 
Global Plan and beyond the MDGs, 
 

 TB elimination in the twenty-first century will require 
a new armoury of diagnostics, drugs and a more 
effective vaccine in combinations. 

 

 Tuberculosis cannot be eliminated by 2050 solely by 
cutting transmission, no matter how well current 
programmes of drug treatment are implemented. 

 

 To eliminate TB on this time scale it will be essential 
to stop the progression from latent infection to active 
disease, in addition to preventing new infections. 

 

“A world without TB is possible!” 
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Merci beaucoup.!! 
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O Yes, 

 

 

 

 

 

 

…in their 

lifetime ! 
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Appendix (1) 

Styblo's rule for estimating TB prevalence.  

 

It states that "an annual incidence of 50 

sputum-smear-positive TB cases in a 

population of 100,000 generates an annual risk 

of infection of 1%" 
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Appendix (2) 

The IUATLD recommends that BCG be discontinued 
only if: 

 an efficient notification system is in place and either 

 the average annual notification rate of smear positive 
pulmonary tuberculosis is less than 5 per 100,000, or 

 the average annual notification rate of tuberculous 
meningitis in children under five years of age is less than 1 
per 10 million population over the previous five years, or 

 the average annual risk of tuberculous infection is less than 
0.1 %. 

Whether by this criterion or another, it is likely that the 
trend to discontinue policies for universal BCG 
coverage will continue for low TB-incidence countries. 
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Appendix (3) 
In an attempt to characterize TB transmission process as a probability that a 

vulnerable host will acquire TB infection, Wells and Riley developed a 

mathematical model: 
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Appendix (4) 

Thursday, September 5th, 2013 © Idokoko A. B. Seminar Presentation 51 



Appendix (5) 
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Latent TB Infection Treatment Regimens{©CDC} 

Diagnosis is via IGRA 

DRUGS DURATION INTERVAL MINIMUM 

DOSES 

Isoniazid 9 months Daily 270 

Twice weekly* 76 

Isoniazid 6 months Daily 180 

Twice weekly* 52 

Isoniazid and 

Rifapentine 

3 months Once weekly* 12 

Rifampin 4 months Daily 120 
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Tuberculosis Control in the US. 
The US PH Service operated its tuberculosis control activities within five 
major areas:  

(1) the prevention of tuberculosis,  

(2) discovery of all tuberculous persons in the United States,  

(3) medical care for every patient needing treatment,  

(4) after-care and rehabilitation, and  

(5) protection of the afflicted family against economic distress.  

 

Operation within these areas has been given systematized direction by the 
employment of ten techniques:  

(1) determination of the extent of the problem,  

(2) grants-in-aid to states,  

(3) co-operation with private and official agencies,  

(4) demonstrations and services,  

(5) recruitment and training of professional personnel,  

(6) provision of facilities and equipment for prevention, diagnosis and treatment, 

(7) education of the public,  

(8) study of legislation for tuberculosis control,  

(9) research, and  

(10) review and evaluation of the program. 
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