
Trend in rifampicin-, multidrug- and
extensively drug-resistant tuberculosis in
Italy, 2009–2016

To the Editor:

Tuberculosis (TB) caused by strains of Mycobacterium tuberculosis that are rifampicin-resistant (RR),
multidrug-resistant (MDR) (strains resistant to at least isoniazid and rifampicin) or extensively
drug-resistant (XDR) (MDR strains resistant to any fluoroquinolone (FQ) and to at least one second-line
injectable drug (SLID): kanamycin, capreomycin or amikacin) is a major threat to TB control globally. All
three groups require treatment with second-line drugs (SLDs) [1]. We previously reported that MDR- and
XDR-TB in Italy occurred mostly in foreign-born persons (FBPs) [2, 3], but no major information on RR,
MDR or XDR trends in FBPs and Italian-born persons (IBPs) were shown. Here, we documented these
trends from 2009 to 2016 (figure 1).

In our country, the surveillance of drug-resistant TB is coordinated by the World Health Organization
(WHO) Supranational Reference Laboratory (SRL) in Rome collaborating with the Italian Multicentre
Study on Resistance to Antituberculosis Drugs (SMIRA), a laboratory network presently comprised of 42
laboratories in 18 out of 20 regions, and with the WHO SRL in Milan. In 2015, the SMIRA network,
which is periodically examined by first-line drug and SLD proficiency testing exercises [2, 4], covered
69.3% of nationwide notified cases [5] and contributed the majority of cases included in annual reports of
European Centre for Disease Prevention and Control/WHO.

In 2009–2016, a total of 15985 M. tuberculosis strains from TB patients with known nationality (mean±SD

2004±121 strains per year) were isolated. Strains from patients with unknown nationality (n=3083) were
not included in the study. Figure 1a shows that most MDR/RR strains were isolated from FBPs, and that
MDR and RR (any resistance to rifampicin, whether monoresistance, polyresistance, MDR or XDR) rates
in FBPs decreased in parallel with those of FBPs+IBPs. MDR rates in FBPs+IBPs decreased with a mean
annual change of −3.8%, in keeping with −2.8% and −3.8% MDR-TB decline reported for the European
region in 2004–2013 [6] and 2008–2012 [7], respectively. In IBPs, the RR rates decreased while MDR rates
stabilised at 0.6±0.1%.

Starting from 2011, the SMIRA laboratories determined SLD susceptibility, and from 2011 to 2016,
reported data on 375 MDR strains isolated from 12240 TB cases, including 300 MDR cases from 6845
FBPs and 75 MDR cases from 5395 IBPs. The trends showed that resistance of 300 FBP strains to both
FQs and SLIDs (XDR strains) was stable (10.8±1.6%) (figure 1b). Despite data fluctuations, trends
were quite stable also for resistance to FQs (22.6±5%) and SLIDs (27.4±4%), and for susceptibility to
SLIDs+FQs (48.1±7.3%). As to the 75 IBP strains, the corresponding values were 1.9±1.6%, 4.1±3%,
5.5±2.9% and 7.6±5.3%, respectively, indicating that resistances to SLIDs and/or FQs were much lower in
IBPs than in FBPs.

Out of 15985 M. tuberculosis strains examined, 7248 (45.3%) were isolated from IBPs and 8737 (54.7%)
from FBPs who had arrived in Italy from 107 countries, including 65 countries with non-MDR and 42
with MDR strains (734 and 8003 strains, respectively). The 8003 FBP strains were stratified into six
geographical areas by continent (Europe, Africa, Asia and the Americas) and continent regions (figure 1c–
e). Due to known differences in MDR-TB in Europe and Africa [2, 5, 8], Europe was subdivided in
Eastern Europe (EE) and the former Soviet Union (FSU), and Africa into north Africa (NA) and
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sub-Saharan Africa (SSA). MDR strains were also isolated from FBPs who had arrived from Asia (AS) and
the Americas (AM).

The numbers of strains from the top country of each FBP area were as follows. EE: Romania, n=2237; NA:
Morocco, n=782; AS: Pakistan, n=590; SSA: Senegal, n=470; AM: Peru, n=402; FSU: Ukraine, n=215. The
RR and MDR rates showed different patterns when compared with the absolute number of strains:
Ukraine, 30.2% and 28.4%; Peru, 8.2% and 7.0%; Romania, 6.4% and 5.9%; Morocco, 3.5% and 3.1%;
Pakistan, 2.2% and 1.7%; and Senegal 1.1% and 1.1%, respectively. These values are consistent with
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FIGURE 1 Trends in rifampicin-resistant (RR), multidrug-resistant (MDR) and extensively drug-resistant tuberculosis in foreign-born persons
(FBPs) and Italian-born persons (IBPs). a) RR and MDR rates in FBP+IBP, FBPs and IBPs. b) Susceptibility and/or resistance of MDR strains from
FBPs to second-line injectable drugs (SLIDs) and fluoroquinolones (FQs). c) Number of strains isolated from IBPs and FBPs. d) Number of RR
and MDR strains from IBPs and FBPs. e) RR and MDR rates in IBPs and FBPs. EE: Eastern Europe; FSU: former Soviet Union; NA: north Africa;
SSA: sub-Saharan Africa; AS: Asia; AM: the Americas.
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MDR/RR rates in new cases in their native countries: Ukraine, 27%; Peru, 6.3%; Romania, 2.8%; Morocco,
1%; Pakistan, 4.2%; and Senegal, 0.9% [1].

The number of FBPs in Italy and worldwide has continued to grow in recent years [9–11]; thus, we
investigated the trends of RR- and MDR-TB in IBPs and FBPs by stratifying data in seven areas (IBPs and
six areas for FBPs), and indicating tendency by linear trend lines. The numbers of strains are reported in
figure 1c while the numbers of RR- and MDR-strains are shown in figure 1d. Finally, the RR and MDR
rates are reported in figure 1e.

Figure 1c shows that amongst IBPs and FBPs, the FSU countries had the lowest numbers of strains. All
FBP areas showed stable trends with the exception of SSA and AS, in which numbers increased by 3.1 and
1.5 times, respectively, from 2009 to 2016. The SSA increase was mostly due to migrants arriving from
Senegal, Nigeria, Somalia, Gambia, Eritrea and Ivory Coast; the AS increase to migrants from Pakistan,
India and the Philippines. As to the numbers of RR and MDR strains (figure 1d), in IBPs the RR
decreased while MDR stabilised at 12.5±1.7 strains per year. In FBPs, the numbers of MDR strains from
EE, NA, AS and AM decreased while those from FSU and SSA increased.

Figure 1e showed that, in general, MDR rates decreased in all areas, with the exception of IBPs and FSU,
which displayed the lowest and highest values, respectively, and stabilised at 1.4±0.2% and 27.7±8.4%,
respectively. About 90% of FSU strains were isolated from FBPs coming from Ukraine, Moldova and
Russia, in keeping with our previous study [2]. As for SSA, despite the rise in numbers of strains (figure
1c) and of MDR and RR strains (figure 1d) from 2009 to 2016, MDR and RR rates were low and
decreasing, in keeping with a recent meta-analysis on MDR-TB in SSA [8].

Overall, all trends in MDR rates were lower than those of RR rates and decreased, with exception for the
IBP, FSU and AM groups, which remained quite constant. MDR and RR rates showed declining parallel
trends for EE, NA and SSA, while RR tended to converge to MDR from 2009 to 2016 for IBPs and AM,
and to slightly diverge for FSU and AS. These trend differences between RR and MDR rates are in keeping
with the knowledge that the proportion of RR strains susceptible to isoniazid vary in different areas of the
world, i.e. RR-TB is not always a good proxy for diagnosis of MDR-TB [1, 12–14]. Thus, in order to
obtain a correct diagnosis of MDR-TB, detection of rifampicin resistance by rapid molecular assays (e.g.
Xpert MTB/RIF) should be followed by rapid detection of isoniazid resistance.

In summary, this study showed that from 2009 to 2016, the MDR/RR-TB rates decreased in FBPs who
arrived in Italy from several countries, with exception of the FSU, in which they continue to have very
high levels. This is in keeping with the knowledge that of the 10 countries in the world with the highest
rates of MDR-TB, nine are in the FSU, where rates have not decreased in recent years [1, 5]. Some
limitations of this study are that it did not cover all notifications and that it was not possible to distinguish
new from previously treated cases due to difficulties in obtaining reliable history of prior treatment.
Implementing an Italian version of the European Respiratory Society (ERS)/WHO Consilium based on the
ERS platform may contribute to eliminate TB in our country [15].
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