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Abstract 

The issue of drug resistance (DR) among patients with tuberculosis (TB) has occurred since the introduction of streptomycin 
and becomes a priority for TB control programs worldwide. Based on Portugal National Tuberculosis Surveillance System 
(SVIG-TB) and regional drug sensitivity testing (DST) database, a 10 year-epidemiological survey described retrospectively 
the impact of DR phenomenon on TB trend in Algarve, Portugal, from 01 January 2004 to 31 December 2014. Study sample 
included 106 patients with male (78%) and youth predominance. The most important risk factor for DR-TB consisted in 
immigration (31.13%). 
 
Rezumat 

Problema chimiorezistenței, la pacienții cu tuberculoză (TB), a apărut odată cu introducerea streptomicinei și a devenit o 
prioritate a programelor de control al TB în întreaga lume. Pe baza datelor statistice oferite de Programul Național de 
Supraveghere a TB din Portugalia și de Registrul regional de investigare a sensibilității tulpinilor de micobacterii TB din 
regiunea Algarve la medicamentele anti-TB, s-a evaluat impactul rezistenței medicamentoase asupra evoluției endemiei TB, 
din această regiune, pe o perioadă de 10 ani (01 ianuarie 2004 până în 31 decembrie 2014). Eșantionul a inclus 106 pacienți, 
cu predominanța bărbaților (78%) și a adulților tineri. Cel mai important factor de risc al TB-DR a fost migrația (31,13%). 
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Introduction 

Tuberculosis (TB) is still considered one of the major 
health problems on Earth, responsible for annually 
illness and deaths among millions of people, having 
a strong fatal correlation with poverty, developing 
countries [1], weakened immune system in patients 
with human immunodeficiency virus (HIV) infection, 
malnutrition, diabetes, drug-resistance, alcohol and 
drug abuse, non-compliance, failure of therapy, other 
immunosuppressive conditions and comorbidities [2, 
3]. According to World Health Organization (WHO), 
in 2013, there were reported 9.0 million new cases 
of TB illness and 1.5 million deaths, as well as 
480,000 people with multidrug-resistant TB (MDR-
TB), developed in the same year [4]. Resistance 
emergence of Mycobacterium tuberculosis (MTB) 
against anti-TB drugs was progressively observed, 
after the discovery of streptomycin [5]. The 
development of new anti-TB drugs could not avoid 
the development of MTB resistant strains. The 

occurrence of drug resistant tuberculosis (DR-TB) 
became a real human threat, including a large spectrum 
of resistance: mono-, poly-, multi-drug-resistance, 
extensively drug-resistance (XDR), or extremely drug 
resistance (XXDR), representing a red flag of burden 
TB even for developed countries because of the 
impact of HIV/AIDS pandemic, increased immigration 
and drug intravenous abuse [6]. The massive flow 
of migrant people across Europe, in the era of 
globalization, may contribute to a higher spread of 
TB infection, across geographic boundaries, to the 
virgin population of low TB burden countries 
[7,12]. The idea of progressive evolving TB with 
resistant MTB strains against first line anti-TB 
drugs, throughout migration phenomenon, may 
provide new insights in the design of future 
European TB burden scenarios, including TB in 
children and adolescents, which still remains a 
“neglected area of research” [8, 16].  
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The aim of this paper is to identify the drug 
resistance pattern of the first line anti-TB drugs, 
treatments outcomes and risk factors of notified DR-
TB cases in a low TB burden area, Southern region 
of Portugal, Algarve.  
 
Materials and Methods 

Patients 
A 10 years analysis assessed retrospectively DR 
phenomenon on TB trend in Algarve, Portugal, from 
01 January 2004 to 31 December 2014. All pulmonary 
TB notified cases, and drug sensitivity tested, were 
identified by consulting the Portugal National 
Tuberculosis Surveillance System (SVIG-TB) and 
regional drug sensitivity testing (DST) database. 
The formulary 1 (Registration of new cases of TB 
and relapses) and 2 (Complementary data associated 
with the registration and the outcome of finished 
therapy) were analysed. Patients with first resistance 
against anti-TB agents were included. Demographic 
characteristics of cases, risk factors of DR-TB 
disease, drug sensitivity testing (DST) for the first 
line drugs and epidemiologic profile of DR-TB 
were all assessed for a better understanding of DR-
TB trends in Algarve, Portugal. According to the 
last WHO definitions [9], the following operational 
definitions of DR-TB were used: rifampicin resistant 
TB excluded resistance to isoniazid; poly-resistant 
TB cases included cases with resistance to more 
than one medicine from the first line group, excluding 
isoniazid (H) and rifampicin (R). MDR-TB included 
MTB resistance against the most effective antiTB 
drugs, namely isoniazid and rifampicin. In order to 
respect the ethical considerations, the assessment of 
DR-TB evidence respected the anonymity of all 
DR-TB patients.  
Statistical analysis 
All data for descriptive analysis were coded, entered 
and then analysed using Epi info statistical software 

programme version 7, calculating odds ratio (OR) and 
risk ratio (RR) for a level of significance of p ˂ 0.05. 
 
Results and Discussion 

106 DR-TB cases (87 new cases and 16 relapses) 
were identified, with male predominance (n = 83 
cases; 78%), and a gender ratio of 3.6M/1F. The peak 
distribution of DR-TB notifications was observed 
among young adults 25 - 34 years-old (n = 28; 
26.41%) (Figure 1). 
 

 
Figure 1. 

Distribution of DR-TB cases (n = 106) by age and 
gender 

 
According to the incidence, two major risk factors 
of DR-TB was immigration (n = 33 cases; 31.13%) 
and immunosuppression caused by HIV coinfection 
(n = 30; 28.3%) (Table I). Both migrant DR-TB and 
HIV coinfected cases had male predominance, although 
not statistically significant (χ2 = 0.2072; p ˂ 0.7). 8 
cases had unknown HIV status because they refused 
HIV screening. Other risk factors of DR-TB were: 
alcohol abuse (n = 23), intravenous drug addiction 
(n = 21), other drug dependence (n = 12), homeless 
(n = 4) and institutionalization of elderly (n = 3).  

Table I 
The distribution of risk factors of DR-TB 

Risk factors Male (M) Female (F) M + F 
Immigrants 26 7 33 
HIV/AIDS 24 6 30 

Alcohol dependence 21 2 23 
IV drug dependence 18 3 21 

Other drug dependence 9 3 12 
Communitary residence 4 1 5 

Homeless 3 1 4 
Institutionalised  2 1 3 

 
The origin of foreign born DR-TB patients was 
represented by different countries: Ukraine (n = 9; 
28%), Moldova (n = 6; 18%), Romania and Bulgaria 
with equal number of cases (n = 4; 12%), United 
Kingdom (n = 3; 9%), Brazil (6%) and African 
countries (15%). More than a half of DR-TB patients 
(n = 57; 54%) had fibro cavitary advanced form of 

Pulmonary Secondary TB disease. Nodular pattern of 
Pulmonary TB disease was diagnosed in a few cases 
(n = 38; 36%). Normal chest X-ray was associated 
with DR-TB in 8 cases (7%), and 3% of patients 
were not radiological investigated. Bacteriological 
exam revealed high contagious DR-TB in 87.37% 
of cases (n = 90/103) consisting in positive smears 
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and cultures. The pattern of DR-TB included 10 
MDR-TB cases (9.7%) and one XDR-TB, 62 cases 
of mono-resistance (60.19%), with the predominance 
of isoniazid-resistant TB cases (n = 52/62; 83.87%) 
versus rifampicin-resistant TB cases (n = 2/62; 3.22%). 
MDR/XDR-TB had an obvious migrant pattern (n = 
8/33; 24.24%) versus native inhabitants of Portugal 

(n = 3/73; 4.1%) (OR = 7.4667; RR = 5.8990; χ2 = 
9.811; p ˂ 0.002). Treatment outcomes were 
favourable, with a high rate of success in 73.58% 
cases, especially in women (n = 20/23; 86.96%) 
compared to men (n = 58/83; 69.88%) (χ2 = 2.6765; 
p ˂ 0.2) (Table II). 

Table II 
The distribution of DR-TB treatment outcomes 

Treatment outcome Male Female Total cases 
Cases 83 23 106 
Cured 9 (10.84%) 1 (4.35%) 10 (9.43%) 

Completed 49 (59%) 19 (82.61%) 68 (64.15%) 
Death 5 (6%) 0 5 (4.71%) 
Failure 0 0 0 

Default (lost to follow up) 15 (8%) 2 (8.7%) 17 (16%) 
Still on treatment 1 (1.2%) 0 1 (0.9%) 

Transferred 4 (4.82%) 1 (4.35%) 5 (4.71%) 
Treatment success 58 (69.88%) 20 (86.96%) 78 (73.58%) 

 
The outcomes were similar in immigrant and in 
native inhabitant groups (χ2 = 9.03066; p = 0.72). 
Death was reported in 4.71% (n = 5; all men) and 
loss of follow-up in 16% (n = 17). Although TB 
incidence is slowly annually declining worldwide, 
DR-TB has become more and more prevalent in the 
last 2 decades, arising major challenges in both 
diagnosis and treatment rate of success [10]. Drug 
resistance combined with a high prevalence of TB 
among immigrants, could be considered a real 
challenge for any national public health systems 
and a high threat for children, according to the 
intensity of epidemiological process. According to 
the Annual Epidemiological Report, published in 
2014 by the European Centre For Disease 
Prevention and Control (ECDC), 68,423 TB cases 
were noticed, with an overall rate of 13.5 cases per 
100.000 European inhabitants, and the highest rates 
of TB (per 100,000 inhabitants) were reported by 
“Romania (85.2), Lithuania (59.2), Latvia (48.6), 
Bulgaria (31.1), Portugal (25.2) and Estonia (21.6)” 
[11]. Among 31,004 cases drug susceptibility tested 
(DST), 1,421 were updated with MDR-TB profile 
and its highest frequency was observed in Romania 
(530) [11]. Algarve region occupies approximately 
150 km of the Atlantic Ocean coastline and, in 
2011, has had almost a quarter of Portugal 
inhabitants (451,006), among which 76,881 are 
foreign born people with highest predominance of 
immigrants from Africa (n = 20,495), Brazil (n = 
10,751), United Kingdom (n = 8,759), Romania (n 
= 5,045) [13]. The high immigrant population 
makes this region an interesting area for the 
evaluation of the immigrant effect on different 
health outcomes, including MDR-TB.  In this 
regard, almost a half of all MDR/XDR-TB new 
cases diagnosed in Algarve had roots in Eastern 
European countries (n = 5/11; 45.45%) as Censos 

Report presented in 2011 (76,881 immigrants and 
374,125 Portuguese people in Algarve) [13]. The 
study reveals similarities of the evolutive patterns 
of mono-, poli-resistance and MDR/XDR-TB with 
peaks in 2004, 2007, 2009 (Figure 2) and highlights 
the issue of MDR-TB concerning migration 
phenomenon because DR-TB prevalence among 
foreign born inhabitants was 2.5 times higher 
(49.92%000) comparing to Portuguese natives 
(19.51%000). In the last years, TB rates are 
decreasing in Romania and emigration to other 
European countries can be considered a cause [14]. 
 

 
Figure 2. 

10 years trend of DR-TB case notifications in 
Algarve, Portugal; 2004 - 2014 

 
On the other side, as MDR and XDR-TB cases are 
increasing in Romania, the emigrations phenomena 
might have an influence on the incidence of drug 
resistance in countries with lower TB rate and DR-
TB. Tuberculosis is still underdiagnosed and associated 
risk factors as smoking, poverty, malnutrition, diabetes, 
HIV infection can facilitate occupational and 
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environmental transmission of MTB resistant 
strains in exposed workers and in general 
population [15, 16, 17]. Optimal anti-TB treatment 
should be envisaged in order to achieve a better 
prevention and control of TB infection and disease 
for limiting the extension of MDR migrant TB, that 
has, currently, such a low rate of cure. 
 
Conclusions 

Our study reveals a high proportion of DR-TB in 
young adults with a significant migrant pattern of 
MDR/XDR-TB, including East European foreign-
born people. The work force migration may have an 
important epidemiological impact on TB trend in 
Algarve, Portugal, a low tuberculosis burden 
country. 
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