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Abstract

hroughout the world, eight million people
I develop active tuberculosis (TB) each year

and 5,000 of them will die from this disease
every day. Although treatable and curable, globally
about 3% of all newly-diagnosed patients have
multi-drug-resistant TB (MDR TB) making their treat-
ment complicated, expensive and uncertain. In
September 2006 the World Health Organization
announced a further worsening of the MDR TB pan-
demic with multiple reports in all regions of the
world of the emergence of extensively resistant
(XDR) strains of TB resistant to virtually all anti-
tuberculosis drugs. XDR TB may become the
primary health scourge of the 21st century and in
this brief report, the current status of our under-
standing of this new peril is discussed.

Introduction

The emergence and transmission of extensively drug-resistant
(XDR) strains of Mycobacterium tuberculosis that are virtually
untreatable with currently available antituberculosis drugs has
now been identified in all regions of the world, including the UK
and other countries in the European Union.

Persons infected with the human immunodeficiency virus
(HIV) are especially vulnerable to tuberculosis (TB) and XDR TB
in these patients is often rapidly fatal.

Since first reported, the incidence of XDR TB has shown a trend
to increase, especially in regions of the world where there is a
high prevalence of HIV infection eg Africa. The World Health
Organization (WHO) has estimated that US$650million is need-
ed annually to diagnose and treat over 1.5 million patients with
drug-resistant TB by 2015.

XDR TB is a new and frightening manifestation of the disease
that is certain to increase in importance everywhere. Infection pre-
vention and control practitioners are the main source of
reliable information and advice to healthcare colleagues and
patients and the following are questions that are frequently asked.

What is XDR TB?

XDR TB is a type of MDR TB, which is also resistant to the sec-
ond-line antituberculosis drugs (SLDs) used to treat MDR-TB (see
Table 1). The description was first used in 2006 (Centers for
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Disease Control and Prevention, 2006a) following a joint survey
by the WHO and the Centers for Disease Control and Prevention
(CDCQ) in the US and the case definition was revised later that
year (Centers for Disease Control and Prevention, 2006b).
Persons with MDR TB are treated with SLDs. These are ‘second
line’, because they are less effective, more toxic, and more expen-
sive than first-line isoniazid- and rifampicin-based regimens.

How common is XDR TB?
In 2000 multiple cases of MDR TB, which were resistant to vir-
tually all SLDs, were reported. To assess the frequency and
distribution of XDR TB, the WHO/CDC surveyed an internation-

al network of TB laboratories.
The survey determined that of 17 690 isolates from 49 coun-
tries during 2000 to 2004, 20% were MDR and 2% were XDR.
In addition, population-based data
‘ on drug susceptibility of TB isolates
were obtained from the US (for
1993 to 2004), Latvia (for 2000 to
2002) and South Korea (for 2004)
where 4%, 19% and 15% of MDR

new and
frightening TB cases, respectively were XDR
(Centers for Disease Control and

manifeStation Prevention, 2006a).
of the disease !n 2005 physicians at the Church

of Scotland Hospital in KwaZulu-

that iS Certain Natal Province in South Africa

XDR TB is a

to increase noted that there was a high rate of
rapid death among HIV-infected
everyWhere patients who also had TB.

They conducted a study that

, revealed that 53 of 544 HIV-infected

patients were found to have XDR TB
and 52 of them died on average within 25 days, including those
on antiretroviral therapy (Raviglione et al, 2007).

Fortunately, TB services in the UK are among the best in the
world and drug resistance is uncommon in this country. In the UK
in 2005, just I.1% of all TB isolates were classed as MDR, only a
very small proportion of which may now be classed as XDR TB
using the new case definition (Health Protection Agency, 2007).

There is no evidence to suggest that XDR TB is increasing in the
UK - at least not yet.



Table 1. MDR and XDR TB

Multidrug-resistant (MDR) TB

Extensively drug resistant (XDR)
TB

Resistant to at least isoniazid and
rifampicin, the two most powerful
first-line antituberculosis drugs

MDR TB plus resistance to any fluo-
roquinolone and at least one of
three injectable second-line antitu-
berculosis drugs (capreomycin,
kanamycin, amikacin)

(Centers for Disease Control and
Prevention, 2006b)
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How do people become infected with or

develop XDR TB?

There are two means by which people either become infected
with or develop XDR TB - primary infection with a XDR strain of
M. tuberculosis or the development of extensive drug resistance
in a person with initial drug-sensitive TB due to a variety of sec-
ondary causes, eg non-adherence to antituberculosis drug
regimens.

Initial infection with M. tuberculosis is common and it is esti-
mated that one-third of the world’s population is infected with
this bacteria. Following primary infection, latent infection per-
sists and only 10% of infected persons develop active TB during
their lifetime. People with active (open) pulmonary or laryngeal
TB expel small respiratory droplets in their breath, which contain
the even smaller tubercle bacilli.

These small drops of moisture
quickly evaporate and the remain- ‘
ing dried residue containing

tubercle bacilli (known as ‘droplet The extended

nuclei’) are very buoyant and are

then carried along by normal air period Of
currents. . .
infectiousness

Susceptible persons become
infected by inhaling droplet nuclei presents a
deep into their alveoli. If the per- .
son they became infected from real rISk

has MDR or XDR TB, then they of further

will have acquired primary MDR . .
or XDR TB infection. transmission

However, this will only become a
problem for them if they are one of ,

the unlucky 10% who develop

active TB following infection. Unfortunately, persons who are co-
infected with HIV and M. tuberculosis have 10% annual risk of
developing active TB and, consequently, are at an increased risk of
MDR/XDR TB if they have been previously exposed to this strain
of M. tuberculosis.

Of the 53 patients found to have XDR TB in the KwaZulu-Natal
outbreak in 2005 (described above), 55% claimed they had never
been treated for TB (implying that they had primary infection
with an XDR strain of M. tuberculosis) and two-thirds of these
patients had recently been hospitalised (suggesting they may
have been exposed and infected while in hospital).

Persons being treated for active TB, which is fully sensitive to
the first-line antituberculosis drugs, ie rifampicin- and isoniazid-
based regimens, may subsequently develop MDR TB which
would necessitate the use of SLDs. If they are then prescribed
SLDs - which in many parts of the world are either not available
or too expensive to use — the same reasons why they developed
MDR TB may drive the development of XDR TB.

These reasons are principally problems that occur as a result of
poorly managed clinical care, eg incorrect drug prescribing by

physicians, poor quality drugs or an erratic supply of drugs.
Patient non-adherence to their antituberculosis drug regimen for
whatever reason is another important reason why drug-resis-
tance develops.

Is MDR and XDR TB highly infectious?
Drug-resistant strains of M. tuberculosis are neither more infec-
tious nor less infectious than drug-sensitive strains. The problem
is that people with active MDR and XDR TB are infectious for
longer periods of time than persons with drug-sensitive TB (who
can usually be rendered non-infectious quickly by the use of iso-
niazid and rifampicin therapy).

The extended period of infectiousness presents a real risk of
further transmission of MDR/XDR strains of M. tuberculosis to
susceptible persons (including healthcare workers).

Is XDR TB treatable?

Yes, in some countries with good TB control programmes.
However, successful outcomes depend a great deal on the extent
of drug resistance, the severity of the disease and especially
whether the patient’s immune system is compromised.

Treatment success is absolutely dependant on expert clinicians
who have experience in treating patients who have XDR TB and
having access to all six classes of SLDs.

However, in most parts of the developing world (and is some
parts of the industrially developed world), successful treatment
of XDR TB is not possible, especially in patients who are co-
infected with HIV.

Will previous BCG vaccination prevent XDR TB?

The BCG vaccine mainly protects against severe forms of TB in
children, such as TB meningitis. It is less effective in preventing
the more commonly occurring pulmonary TB in adults.

Any protection afforded by BCG would apply to drug-sensitive
as well as drug-resistant strains of M. tuberculosis. However,
the effect of BCG vaccination against XDR TB is likely to be very
limited.

Why are HIV-infected persons especially vulnerable to
XDR TB?

TB is the most common opportunistic infection in HIV-infected
persons. Active TB stimulates HIV replication, which further
suppresses immune function, which in turn then exacerbates TB
(Pratt, 2003).

Consequently it is easy to understand why ongoing active XDR
TB that cannot be halted by antituberculosis drug treatment will
quickly worsen both conditions. The future would seem grim in
those countries with a high prevalence of HIV infection and TB.

What infection control measures are used when caring
for patients with XDR TB?

A variety of administrative and engineering measures to prevent
the nosocomial transmission of M. tuberculosis in hospital are
comprehensively described in previous papers in this journal
(Curran et al, 2006; Pratt and Curran, 2006) and elsewhere (Pratt
et al, 2005).

Patients with MDR/XDR TB are cared for in a fully monitored
negative pressure respiratory isolation room and personal respi-
ratory protection is used to further minimise the risk of exposure
and infection to healthcare workers and visitors.

In England, a particulate filter respirator (filtering half-mask)
approved for use in protecting against airborne transmitted dis-
eases and meeting the European standard EN 149 is
recommended in national guidelines (National Institute for
Health and Clinical Excellence, 2006) when caring for patients
with MDR (and XDR) TB.

The grade of respirator recommended is the FFP3, which is the
highest grade in this category.
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‘ Clearly the risk is greater in hospi-
tals in resource-poor regions of the
world as opposed to a metropolitan

The fUture teaching hospital in the UK.
Healthcare staff should be encour-

would seem _
aged to be aware of their HIV status

grlm n those and if infected, they should not care
Countries for patients with active MDR/XDR

Wlth a hlgh pulmonary TB.
prevalence Of Is it safe to travel to countries

. . where XDR TB
HIV infection has been identified?
and TB

XDR TB has been found in every
region in the world, although it is
uncommon. HIV-infected travellers
, or other immunosuppressed per-
sons are most at risk if they do

come into contact with a person suffering from XDR TB. Air
travel carries only a minimal risk of TB infection of any kind.

Box 1. Priorities for the immediate strengthening of TB control

= Accelerate access to rapid tests for rifampicin resistance

= Ensure adherence to World Health Organization (WHQ) drug-resistance
guidelines, improve programme management, access to MDR TB drugs
under proper conditions including direct observation. Ensure all HIV-
infected patients are adequately treated for TB and started on
antiretroviral therapy

= Accelerate implementation of infection control measures to reduce
transmission, especially among HIV-infected persons

= Strengthen laboratory capacity to diagnose, manage and survey drug
resistance. Start rapid survey so that the size of the XDR TB epidemic
can be determined

= Initiate information-sharing strategies that promote prevention, treatment
and control of XDR TB. How will the potential for a global pandemic of XDR TB

be avoided?
The WHO Global Task Force on XDR TB has developed a plan for
the immediate strengthening of TB control in all countries (see
| Box I).

However, the WHO notes that XDR TB poses a grave public
health threat, especially in populations with high rates of HIV
infection and where there are few healthcare resources.

(WHO Global Task Force on XDR Tuberculosis Control, 2006)

What are the risks of healthcare workers, especially HIV-
infected colleagues, of becoming occupationally
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exposed and infected with XDR TB?

The risk is dependant on a variety of factors, such as the competence
of and adherence to evidence-based TB infection prevention and
control measures in the hospital or clinic in which they practise.
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