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Chapter 10: Summary  
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SUMMARY  

 

Background 

HIV-associated tuberculosis (TB) is a global public health problem. In 2012 , there were an estimated 8.6 

million new cases of TB disease of which 1.1 million (13%) occurred in patients who were infected with 

HIV, 75% in Sub-Saharan Africa and 80% in the  22 high TB burden countries. In the same year, there 

were an estimated 1.3 million deaths among patients with TB with 300 000 of them occurring among 

HIV-infected TB cases. Better prevention and control is needed to reduce the burden of TB and meet the 

targets for global TB control. This thesis contributes to the body of literature on the prevention and 

control of HIV-associated TB.  

 

Methods and presentation  

The thesis presents seven research papers based on four research projects. Three of the four research 

projects were conducted at primary care clinics located in one sub-district of Gauteng Province, South 

Africa.   

 

The first project presented in chapter 2 was a systematic review of the incidence of TB among HIV clinic 

cohorts comparing cohorts from high TB burden with those from low TB burden settings.  The second 

project was a prospective TB vaccine preparedness study designed to determine the incidence of TB 

among HIV –infected individuals with CD4 counts > 300 cells/µl attending care at two primary care 

clinics.  The incidence of TB among those enrolled was determined and cox proportional hazards 

regression used to determine factors associated with the risk of incident TB. The proportions  of 

participants willing to take part in a trial of a TB vaccine trial  and  willing to be vaccinated with a new TB 

vaccine should such a vaccine become  available were determined  and binomial logistic regression used 

to determine associated demographic and clinical factors. Among a sub-group of participants taking 

antiretroviral therapy (ART) at enrolment, the proportion of patients with history of current or previous 

isoniazid preventive therapy (IPT use) was determined and logistic regression used to determine factors 

associated with current or previous IPT use. The description and findings from this project are presented 

in chapters 3, 4 and 5.   

 

The third project was a cross sectional study designed to determine the performance of the urine 

lipoarabinomannan (LAM) among 422 HIV-infected patients attending ambulatory HIV care at a primary 
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care clinic.  The proportion of patients with previously undiagnosed TB was determined from 

evaluations with sputum smear microscopy, sputum culture, mycobacterial blood culture; fine needle 

aspirate of enlarged and accessible lymph nodes and chest radiographs and factors associated with 

previously undiagnosed TB determined using logistic regression. The performance of the urine LAM in 

detecting previously undiagnosed TB was compared to other standard mycobacterial tests performed.  

Findings from this study are included in chapters 6 and 7 of the thesis.  The last project presented in 

chapter 8 was a retrospective cohort study of 1174 HIV-infected patients initiated on TB treatment at 18 

primary care clinics during the period 1st January - 31st August 2011. Data on eligible participants was 

collected through TB record reviews and abstraction. The proportion of patients who had 

undocumented TB treatment outcome following TB treatment was determined and cox proportional 

hazards regression was used to determine factors associated with the outcome during TB treatment.  

 

The burden and prevention of HIV associated TB  

In the meta-analysis, TB incidence rates among cohorts from high/intermediate TB burden settings were 

10 times higher compared to cohorts from low TB burden settings.  TB incidence rates varied with 

geographical location, CD4 count at starting ART and duration on ART.  From the prospective cohort 

study, TB incidence was high among HIV –infected individuals with CD4 counts > 350cells/µl at 

enrolment (2.7 per 100 person-years). Being on ART was associated with a lower but statistically 

insignificant risk of TB compared to not being on ART. The extent to which ART is able to prevent TB is 

limited by the extent to which it restores TB specific immune responses and prevents both new 

infections and reactivation of latent TB.  The high incidence of TB in this population regardless of ART 

use supports the notion that ART induced immune restoration is maybe variable and incomplete. There 

is therefore need for additional interventions such as new TB vaccines as well as better TB screening, 

diagnosis and treatment of TB in similar populations. The evaluation of additional strategies for the 

prevention and control measures should take into account the effect of ART and increasing CD4 count 

thresholds for ART.  The impact of earlier ART initiation on TB incidence at community or population 

level is being investigated in trials of the test and treat strategy.  

 

  



157 
 

TB vaccines  

More effective TB vaccines with a similar or better safety profile to Bacillus Calmette – Guérin (BCG) are 

needed for use in populations including HIV-infected adults. The willingness to participate in TB vaccine 

trials and to be vaccinated with a newly licensed TB vaccine was high among HIV-infected individuals 

with high CD4 counts. The majority of participants had good knowledge of TB but did not consider 

themselves at risk of TB. Willingness to participate associated with greater knowledge and perception of 

risk but not with ART use or other clinical factors. With ART and IPT scale up  and increasing  CD4 count 

thresholds for ART initiations, trials of TB vaccines and other TB preventive strategies for which TB 

disease is an endpoint will require larger sample sizes. This will make trials larger and more expensive. 

Biomarkers for latent infection and protective immunity are urgently required in order to implement 

such trials. Restricting trial participation to populations at higher risk of TB will make trials more complex 

and even more expensive. More work is needed to evaluate the impact of adaptive trial designs in TB 

vaccine  

 

Preventive therapy  

A small proportion of participants on ART (16.8%) reported prior or current IPT use despite the majority 

of those with no self - reported IPT use being eligible for it. IPT use independently associated younger 

age and receiving care at one clinic compared to the other.  The low proportion of individuals on ART 

who were receiving IPT and the high proportion who were eligible was a missed opportunity in the scale 

up of IPT. Since patients on ART are already in care and already taking lifelong medication and remain at 

risk of TB, they should be screened for latent TB and started on IPT. Research into acceptability and 

feasibility of lifelong IPT among participants on ART should be investigated. More work is needed to 

develop new tools for detecting latent infection and determine who is likely to benefit most from 

treatment of latent infection. In addition new drugs for treating latent infections are needed.   

 

TB screening, diagnosis and treatment  

The proportion participants with bacteriologically confirmed previously undiagnosed TB was high in an 

ambulant HIV-infected population (6.4%) and was associated with low CD4 counts (<200 cells/µl) low 

body mass index (BMI) and haemoglobin levels less than 10g/dl regardless of ART status. The association 

of undiagnosed TB with low CD4 counts, BMI and haemoglobin regardless of ART status implies that the 

performance of current TB screening algorithms can be improved by adding these clinical parameters. 

The performance of the different combinations can and should be investigated in trials. More data on 
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the impact of the different algorithms on clinical outcomes and their cost effectiveness is needed in 

order to determine the optimum algorithms for different settings.  

 

The sensitivity   of the LAM test (at 32%)  was insufficient to replace smear or culture  as a TB screening 

tool  for ambulant  HIV-infected patients attending care at a primary care clinic. The sensitivity of the 

LAM test was higher for extra-pulmonary TB, among those with CD4 counts < 50 cells/µl and when 

combined with low haemoglobin and with a chest radiograph. The LAM test has now been developed 

into a point of care test and how best to combine it with other TB screening and diagnostic tools and 

how best to introduce it into routine health care settings is being investigated in operational research 

studies.  

 

There was a high proportion of participants with undocumented TB treatment outcome following TB 

treatment (15.8%). Among participants who were eligible for ART at the start of TB treatment, initiating 

ART during TB treatment was associated with significant lower risk of having an undocumented outcome 

while being smear positive was associated with a higher risk of having an undocumented outcome. 

These findings highlight the need to initiate ART early during TB treatment and to improve retention in 

TB care. Poor retention limits the extent to which the performance of TB programmes can be evaluated.  

Studies to evaluate the impact of different interventions including use of mobile health solutions on 

retention in TB and HIV are needed.  

 

Conclusion  

In conclusion, ART has been the main strategy for control of HIV - associated TB in South Africa.  

However in order to achieve the global target for TB control and elimination, ART provision and use 

needs to be optimised, new TB vaccines introduced and other interventions such as introduction of cost 

effective algorithms for screening and diagnosis, treatment of latent infection and active TB and 

interventions to improve retention in both TB and HIV care need to be tested and implemented at scale.  

 

  


