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Global targets for reductions in the epidemiological burden of TB have been set for and within the context of
the Millennium Development Goals MDGs and separately by the Stop TB Partnership, a global coalition of
stakeholders established to coordinate international efforts Box 1. Tuberculosis, Mycobacterium africanum,
Mycobacterium bovis, Mycobacterium microti, Mycobacterium canetti, Mycobacterium pinnipedii and
Mycobacterium caprae [6]. It is a retrospective study that may not capture all cases. However, both citizens
and noncitizens are treated in Ministry of Health Hospitals and no private clinics or hospitals manage such
cases. Current infectious diseases applications include species identification, isolate sequencing and typing for
public health surveillance [41] , [42] , for example, the use of WGS for Salmonella surveillance [43] , [44] ,
outbreak surveillance and transmission studies for example monitoring methicillin resistant Staphylococcus
aureus outbreaks [45] , [46]. In the kidney dysfunction group, 31  In addition, our participants were young
with an average age of 39 and 47 years for general participants and those with kidney dysfunction,
respectively. Hence, education for individuals, communities, and social care providers about TB symptoms,
and where and how to get them investigated, is an important part of clinical management Chowdhury et al. TB
cultures were the most positive tests whereas BAL and skin test were the least positive for detecting TB in the
kidney dysfunction group. CT scans were done in 32 cases, as shown in Figure 2, of which 24 showed signs of
pulmonary TB, two showed signs suggestive of miliary deposition in both lungs, two showed bilateral pleural
effusion, and four cases had generalized lymphadenopathy. Challenges There are a number of key issues
which make the translation of NGS methods in under-resourced settings a challenge. This level of
concordance is promising suggesting a clear role for WGS in predicting drug susceptibility in MTB, however
further study is required as the genetic basis for many phenotypically resistant strains is not fully understood.
Recognition of these facts has kept TB control high on the international public health agenda since the early s
Zumla et al. NGS technologies produce thousands-millions of reads of varying length, which can then be
reassembled into longer or whole genome sequences using bioinformatics. The lung is the predominant site of
TB as infection with Mycobacterium tuberculosis Mtb or other members of the TB complex arises almost
exclusively from inhaling droplets containing the bacilli. The genomic basis of resistance in these cases are
likely to be SNPs occurring outside established resistance genes and the mechanism of resistance uncertain
[19]. This study showed no gender predilection for TB in the general population and the patients with kidney
dysfunction. Other routes of transmission are uncommon and of no epidemiologic significance. TB is a
disease of poverty that thrives where social and economic determinants of ill health prevail, and that affects
mostly young adults in their most productive years living in the developing world WHO a. Unlike other
bacterial species, drug resistance in MTB is largely attributable to small genetic events such as single
nucleotide polymorphisms SNPs as opposed to other sources of variation i. In South Africa and Swaziland, the
best estimate is that at least one in every people develops TB each year. Three  Extensively drug-resistant TB
XDR-TB is defined as MDR-TB plus resistance to the two most effective classes of second-line drugsâ€” the
fluoroquinolones and second-line injectable drugs the aminoglycosides amikacin and kanamycin, and the
polypeptide capreomycin WHO  Profound alterations in immune responses associated with uremia and
exacerbated by dialysis increases the risk of developing active TB. The study revealed that WGS had high
sensitivity  Operational research such as capture-recapture studies as well as supporting evidence such as
whether prescriptions for TB drugs are available in the private sector, and practices of staff managing people
suspected of having TB in primary health-care facilities can be used to assess the plausible range of the
fraction of cases that are unaccounted for in case notification data Borgdorff et al. In extrapulmonary TB,
adjunctive therapeutic measures may be indicated; although in all cases, support is often required to ensure
that people are able to complete treatment with minimal adverse events and maximal adherence to the
prescribed regimen, and so reduce risk of future disease for themselves and others. The lung is the
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predominant site of TB. This gap in knowledge was highlighted in one study comparing the sensitivity of
techniques for predicting antimicrobial resistance from WGS, achieving  Whole genome sequencing directly
from clinical samples Given the need for reduced turnaround time to diagnosis and rapid recognition of
drug-resistance, one of the most desirable applications of NGS is to be able to sequence pathogen DNA
directly from clinical samples shotgun metagenomics without the need for time consuming culture. This will
need to be corrected to permit a comprehensive assessment of TB mortality, especially in countries with a high
prevalence of HIV. BOX 2. Sputum sampling is a key step in the diagnosis of TB, and invasive procedures
such as bronchoscopy may be necessary to achieve adequate samples for diagnosis. Error rates are different
for the different sequencing technologies e. The original chain termination method of sequencing
deoxyribonucleic acid DNA described by Sanger has been surpassed by NGS technology [38] , [39]. Biopsies
were done from four lymph nodes, two lungs, two pleural, two urinary bladders, and three bones for
histopathological examination, as shown in [Table 8].


