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CONTENTS
Resistance to the antimicrobial rifampicin is a key marker
for multidrug-resistant tuberculosis (MDR-TB) and is an
emerging concern. The increasing incidences of MDR-TB
and alternative therapy possibilities are discussed in this
issue, which also includes details of laboratory confirmed
human rabies in South Africa for the period 2012-2013.
Cases of rabies occur annually in South Africa despite the
availability of effective control and prevention measures.
Surveillance reports for this issue include the four
influenza surveillance programmes that are co-ordinated
by the NICD. Data on milder influenza-like illness (ILI) and
severe acute respiratory (SARI) illness, collated for 2013,
show that the 2013 influenza season was initially
dominated by circulation of influenza A(H1N1)pdm09
followed by A(H3N2) in the latter part of the season. The
surveillance data also show that the 2013 season was
unusually protracted. Antimicrobial resistance surveillance
is also conducted at the NICD, and aims to determine the
extent of resistance amongst the most important disease
causing pathogens in South Africa. Data presented in this
issue show the extent of antimicrobial resistance by
pathogen for 2012.
All contributors are thanked for their inputs, and I trust you
will find these reports useful and interesting.
Basil Brooke, Editor
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Introduction

clinical trials in 19671, is used globally for the treatment

The rifamycin class of antimicrobial agents was

of tuberculosis. Together with isoniazid, rifampicin is the

discovered in Streptomyces mediterranei (now Nocardia

cornerstone

1

mediterranei) in 1957. Rifampicin, first evaluated during

of

combination

treatment

for

drug-

susceptible tuberculosis. It is also used in combination
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with dapsone for the treatment of paucibacillary leprosy,

with resistance to rifampicin and rifapentine only, leaving

and these two drugs plus clofazimine are used to treat

susceptibility to rifabutin and rifalazil intact.6,12 In Austral-

leprosy.2

with

ia, low frequency rpoB mutations at codon 522 encode

doxycycline is recommended by WHO for the treatment

resistance to rifampicin but do not appear to affect

of brucellosis while rifampicin combined with either

susceptibility to rifabutin.13 Mutations in codon 526

ofloxacin or doxycycline has also been shown to be

confer resistance to rifampicin and rifapentine alone

effective for the treatment of brucellosis with the caveat

(glutamic acid or leucine substitutions) or to all four

multibacillary

Rifampicin

combined

3

rifamycins (tyrosine substitution).12

that fluoroquinolone should not be used on its own.

Rifampicin also shows good anti-staphylococcal activity
and has been used in combination with an aminoglyco-

Mutations encoding different levels of rifamycin

side and/or vancomycin for the treatment of Staphylo-

resistance

coccus epidermidis endocarditis involving prosthetic

Missense

4

mutations
531

codons

result

in

516,

526

high-level

(some

valves. Experimental infections in animal models of S.

mutations)

epidermidis endocarditis showed that the combination of

resistance and mutations at position 514, 517, 521, 526

rifampicin and a fluoroquinolone was superior to

(some mutations), or 533 are associated with low-level

5

or

in

rifampicin

resistance.6,11-13

treatment with vancomycin alone. Other rifamycins
available for clinical use or evaluated in clinical trials are
rifabutin, rifapentine and rifalazil.

Global extent of rifampicin resistance in Mycobacterium tuberculosis

Mode of action of rifamycins

Rifampicin resistance is a key marker of multidrug-

Rifampicin binds to the β-subunit of the DNA-dependent

resistant (MDR) – tuberculosis and is an emerging

RNA polymerase enzyme encoded by the rpoB gene

concern. Based on reports from countries world-wide,

and in the process inhibits transcription and therefore

WHO estimated that 83,715 patients were diagnosed

protein synthesis in rifampicin susceptible organisms.

globally with MDR-tuberculosis in 2012.14 This is likely
an under-estimate as drug susceptibility testing is not

Genetic basis of resistance to rifamycins

universally applied, especially in the developing world

The genetic basis of resistance to rifampicin and other

and true estimates are likely above 300,000. In South

rifamycins in Mycobacterium tuberculosis, the causative

Africa, a total of 13,915 new MDR cases were

agent of tuberculosis, involves alterations (insertion,

diagnosed in 2012. This is slightly higher than the

deletion or missense mutations) in the 81-bp rifampicin

13,762 new MDR cases reported in 2011.

resistance determining region (RRDR), located in the
central part of the rpoB gene.6-10

Discussion
Amongst the armamentarium of drugs used in the

Cross-resistance involving rifamycins

treatment of chronic infections, the advent of rifamycins

Various degrees of rifamycin cross-resistance involving

has changed the landscape of antimicrobial therapy,

rifampicin, rifabutin, rifapentine or rifalazil (KRM- 1648)

most notably rifampicin for the treatment of tuberculosis

10,11

can occur.

Single nucleotide mutations involving

and leprosy and, to a lesser extent, rifabutin for the

codons 531 and 513 confer resistance to all four

treatment and prophylaxis of Mycobacterium avium

rifamycins, while mutations in codon 516 are associated

complex infections in patients with AIDS. However, due

2
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to the increasing incidence of resistance to rifampicin

carry mutations associated with susceptibility to rifabutin

coupled

to

and rifalazil, e.g. isolates with codon 516 or 522

multi-drug resistant tuberculosis (MDR-TB), emphasis

mutations. Treatment with rifabutin has an additional

has shifted towards alternative tuberculosis therapies.

benefit of fewer drug interactions in patients receiving

Amongst these, at least theoretically following clinical

protease inhibitors as part of anti-retroviral therapy.

validation, could be drug regimens containing rifabutin

Furthermore, the performance of minimum inhibitory

or rifalazil for infections caused by strains harbouring M.

concentration (MIC) testing of strains could aid the

tuberculosis isolates with mutations in codons 516 or

interpretation of the genotypic findings for patient

522, as well as some strains with codon 526 mutations

management.

with

resistance

to

isoniazid,

leading

in the rpoB gene.
Conclusion
Rifampicin is consistently integrated into phenotypic

Many unanswered questions remain with regard to the

drug susceptibility panels, but other rifamycins are not.

use of rifamycins for the effective treatment of resistant

Therefore, considerations could be given to the use of

strains of tuberculosis. However, the use of phenotypic

M.

predict

and genotypic methods to demonstrate levels of

cross-resistance patterns so as to enable the treatment

resistance and cross-resistance can optimize and

of tuberculosis caused by some rifampicin-resistant

prolong their usage.

tuberculosis

genetic

profiles

to

strains, including some mono-resistant cases, which
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