
Treatment outcomes of MDR-TB and HIV
co-infection in Europe

To the Editor:

The ongoing HIV epidemic and the increasing number of patients with drug-resistant tuberculosis (TB)
are seriously hampering global TB-control activities, including those in the World Health Organization
(WHO) Region Europe. Overall, the prevalence of HIV co-infection in TB patients increased from 3.4% in
2008 to 8% in 2014 in the region [1]. The prevalence of multidrug-resistant (MDR)-TB (drug resistance
against at least isoniazid and rifampicin) reported for Europe – 15% in newly diagnosed TB patients and
48% in previously treated TB patients – is the highest in the world [1].

Data on MDR-TB and HIV co-infection in Europe are scarce. Recently, surveillance data on HIV infection
in patients with MDR-TB were published [2]. A meta-analysis on treatment outcomes for 2587 adult
HIV-infected patients with MDR-TB reported a pooled on-treatment mortality risk of 38% and treatment
success for 49.9% [3]. The contribution of data from countries in the WHO Europe region was very
limited.

The WHO definition for treatment success in MDR-TB [4] is driven by treatment completion rather than
being relapse-free in the absence of therapy after treatment completion. Recently, TBnet proposed
simplified MDR-TB outcome definitions that include a post-treatment relapse-free observation period of
1 year for a definition of cure [5].

The aim of the current study is to assess the effect of HIV infection on treatment outcomes in patients
with MDR-TB in WHO region Europe, applying these new outcome definitions.

We used the data collected in the TBnet MDR-TB cohort [5–7]. Between January 2010 and November
2011, patients with culture-confirmed MDR-TB were consecutively enrolled at 23 MDR-TB treatment
centres in 16 European countries [6]. Follow-up time was from the time of diagnosis until a WHO-defined
outcome or 12 months after cure or treatment completion. MDR-TB treatment outcome was evaluated by
current WHO guidelines [4] and the following new definitions [5].

1) Cure. Negative culture status 6 months after treatment initiation, no positive culture thereafter, and no
relapses within 1 year of treatment completion.

2) Treatment failure. Positive culture status 6 months after treatment initiation or thereafter, or a relapse
within 1 year of treatment completion.

3) Undeclared outcome. Outcome that was not assessed (owing to transfer out of the cohort, no culture
status at 6 months while the patient was receiving care, or no post-treatment assessment).

4) Death. Death during observation.

5) Loss to follow-up. Non-receipt of care 6 months after treatment initiation.

Early treatment responses and late treatment outcomes for all enrolled patients were compared by HIV
status (positive versus negative/unknown). Early treatment response, based on culture conversion rate
within 6 months of start of treatment, was calculated with the Kaplan–Meier estimate. The effect of HIV
co-infection was assessed by a Cox proportional hazard analysis after verifying that the proportional
hazard assumption was met. Treatment success and relapse-free cure were compared by HIV status using
logistic regression models that incorporated a robust standard error to allow for clustering of events within
country of treatment. The level for statistical significance was set at 5% in all analyses.
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The study was approved by the ethical board of the University of Lübeck (Germany; ref. no. 09-106) and
the responsible ethical review boards of all participating sites.

A total of 380 patients were included: 25 (6.6%) were HIV-infected, 345 not infected and 10 patients were
not tested. Thirteen (52%) of the HIV-positive patients received antiretroviral therapy (ART). CD4 cell
count at MDR-TB diagnosis was available for 16 (64%) HIV-positive patients (median 183 cells·mm−3,
interquartile range 44–294).

Culture conversion was not negatively influenced by HIV status (fig. 1). The Kaplan–Meier estimates at
6 months after start of treatment for HIV-positive and HIV-negative/unknown patients were 88.1% and
84.0%, respectively, with an associated hazard ratio (HR) of 1.48 (95% CI 0.95–2.31).

Relapse-free cure was achieved in 24.0% of the HIV-positive patients, compared to 59.4% of the
HIV-negative/unknown patients (odds ratio (OR) 0.22, 95% CI 0.10–0.46, p<0.001). With the WHO
definition, an association between HIV status and late treatment outcome was also seen, although it was
less strong. WHO-defined cure was reported in 16% of HIV-positive patients and 30.1% of HIV-negative/
unknown patients (OR 0.44, 95% CI 0.18–1.11; p=0.083).

The discrepancy between a high culture conversion rate and low frequency of relapse-free cure is driven by
higher frequencies of adverse or undeclared outcomes (fig. 1). HIV-positive patients were significantly
more likely to either fail or die in the period after the initial 6 months of treatment than HIV-negative/
unknown patients (HR 3.33; 95% CI 1.50–7.36, p=0.03) (fig. 1).

Adverse events occurred with similar frequencies in HIV-positive and HIV-negative/unknown patients
(data not shown). In both groups, 28% of the events initiated a temporary or permanent change of drugs
(data not shown).
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FIGURE 1 a) Culture conversion; time point 0 is the start of second-line treatment, including all patients. b) Any adverse outcome (failure or
relapse); time point 0 is month 6 after start of second-line treatment, including all patients with a negative culture at 180 days after start of
second-line treatment. Multidrug-resistant tuberculosis treatment outcomes by c) simplified and d) World Health Organization definitions. lfu: lost
to follow-up
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The main finding of this study is an absent association between HIV status and early treatment response
(culture conversion), but a negative association between HIV positivity and relapse-free cure. Using
WHO-defined cure, the association with HIV status is not statistically significant. The simplified treatment
outcome definitions seem to capture better the known association between TB-HIV co-infections and
adverse outcome.

These findings on culture conversion and the negative impact of HIV infection on late treatment
outcomes are in concordance with European surveillance data and observational studies [3, 8, 9].

The differential trajectory of HIV-positive patients within the first 6 months of MDR-TB treatment and at
treatment completion is striking. The higher prevalence of factors negatively influencing treatment, such as
unemployment, injection drug use, smoking and co-infection with hepatitis B and/or C, either directly or
through non-adherence to therapy, seem important.

The effect of ART on the prevention of mortality in TB-HIV co-infected patients is well established [10].
The study showed 12.0% mortality in HIV-positive patients, even though only 50% used ART in this
cohort, in contrast with the 38% mortality in a meta-analysis [3]. The meta-analysis included many studies
lacking information on ART-use and from other epidemiological settings than Europe. The use of ART
may be under-reported in our study. The EuroCoord study group recently showed major differences
between WHO regions Eastern and Western Europe in the organisation and delivery of healthcare for TB
patients with HIV co-infection [11, 12]. Our study endorses this claim. More attention needs to be paid to
HIV testing in all TB patients, the timely initiation of ART, and intensifying follow-up.

A limitation of our study was the small number of MDR-TB patients with HIV co-infection among all
patients with MDR-TB in the cohort, precluding stratification on ART use. The routine collection of
cohort data may have contributed to the underreporting of adverse events. Due to this limitation, reported
associations should be interpreted with care.

In conclusion, simplified MDR-TB outcome definitions capture the known association between MDR-TB–
HIV co-infection and poor treatment outcome better than the conventional WHO definitions. They
demonstrate the very low proportion of patients with relapse-free cure of MDR-TB in HIV co-infected
patients. Findings from this study are important for the clinical care of patients with MDR-TB and HIV
co-infection, as they indicate that adequate treatment response at 6 months of MDR-TB therapy should
not lead to complacency by the treating physician, given the higher risk of adverse outcomes throughout
the remaining treatment period.
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