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Discussion
To our knowledge, this is the first report of treatment 

outcome for TB in Greece. In our center, a favorable 
outcome was reached in 73.2 % of patients for the years 
2012-2017, which is lower than the global and the Euro-
pean treatment success rate for 2016 (82 % and 77 %, re-
spectively) and certainly much below the recommended 
target level of ≥90%12. In our view, there are mainly two 
explanations for this discrepancy. First, the severity of 
the disease, i.e., our patients are almost always sympto-
matic patients visiting a tertiary health care facility with 
extended disease, since no screening protocols for high-
risk groups are currently implemented in Greece. Second 
-and probably more important- the absence of an organ-
ized network of social and medical support, in combina-
tion with the absence of a national tuberculosis program 
in Greece, compared with other countries in EU/EEA13.

Interestingly, our success rate for 2015-2017 of 79.3 
% is comparable with global12, and European figures6, as 
opposed to the period 2012-2014, during which a lower 
(by nearly 12 %) percentage of favorable outcomes was 
detected. This difference reached statistical significance 
when immune-compromised patients were excluded 
from the analysis. Despite the rise in deaths, negative 
outcomes lowered in the second period, mainly due to 
the decrease in the “not-evaluated” group from 24.7 % 
in 2012-2014 to 9.8 % in 2015-2017. The only difference 

in the management of TB patients between the two three-
year periods was the participation of a social nurse in the 
outpatient clinic during 2015-2017. Therefore, this de-
crease can be attributed to the presence of a social nurse 
who joined the outpatient clinic in February 2015. In our 
view, this intervention changed patient management fa-
cilitating access to medication and medical care in gen-
eral and setting an example regarding how to improve TB 
care in Greece. A recently published thorough systematic 
review has also pointed out the beneficial role of social 
nurses in many aspects of TB management in low-inci-
dence countries, including, among others, individualized 
support, psycho-emotional support, socio-economic sup-
port, and possibly directly observed therapy14.

The presence of a social nurse was the factor most 
strongly associated with outcome in our cohort, the oth-
er one being TB localization, which was lymphadenitis 
in the majority of cases. In our cohort, there were only 
22 patients with extrapulmonary TB, and lymph nodes 
were the most common site of infection. In a much larger 
cohort from Denmark, including 450 cases of extrapul-
monary TB, lymph nodes were also the most common 
site of infection with figures similar to ours (55.4 % vs 
50.0 %). In that cohort, the percentage of favorable out-
comes also reached 90.9 %, as in ours15. Extrapulmonary 
TB is a much more heterogeneous form of the disease 
compared to pulmonary TB, as it can affect any organ 

Table 3: Predictors of treatment outcome. Demographic and clinical parameters investigated in relation to the treatment outcome.

Positive outcome (%) Negative outcome (%) p-value

Period with healthcare visitor
Yes 79.27 Yes 20.73

0.081
No 67.42 No 32.58

Period with healthcare visitor 
(adjusted for immune status)

Yes 84.06 Yes 15.94 0.014
No 66.67 No 33.33

Gender Male 69.44 Male 30.56 0.158Female 79.37 Female 20.63

Age (years) < 65 71.88 < 65 28.12 0.585>= 65 76.19 >= 65 23.81

Country of origin Greeks 75.83 Greeks 24.17 0.189Foreigners 66.00 Foreigners 34.00

Site of infection Pulmonary 70.47 Pulmonary 29.53 0.044Extrapulmonary 90.91 Extrapulmonary 9.09

History of anti-TB treatment Yes 70.00 Yes 30.00 0.739No 73.51 No 26.49

Co-morbidities Yes 73.40 Yes 26.60 0.908No 72.58 No 27.42

Smoking Yes 76.71 Yes 23.29 0.368No 83.72 No 16.28

Smear Positive 73.17 Positive 26.83 0.506Negative 70.89 Negative 29.11

Culture Positive 73.77 Positive 26.23 0.696Negative 68.42 Negative 31.58

Any resistance Yes 79.17 Yes 20.83 0.320No 68.93 No 31.07

Resistance to Isoniazid Yes 85.71 Yes 14.29 0.673No 69.75 No 30.25
Any side effects Yes 86.21 Yes 13.79 0.081No 70.42 No 29.58

TB: Tuberculosis.


