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SUMMARY
INTRODUCTION: Tuberculosis remains a serious threat to public health
and one of the leading causes of death among infectious diseases.
Monitoring treatment outcome is necessary in order to assess the
effectiveness of the therapeutic intervention and to identify possible
obstacles to disease control. In that setting outcome is an important
indicator of the effectiveness of TB control programs. MATERIAL AND
METHODS: This is a retrospective study of TB patients registered at
the Department of Pulmonary Medicine Aristotle University of Thessaloniki (AUTH), in the period from January 1st, 2012 to December 31st,
2014. RESULTS: 89 patients aged 49.5±19.20 years were recorded.
67.5 % were men. 68.5% of patients were of Greek origin and 91%
suffered from pulmonary TB. In 78.7% of patients the diagnosis was
confirmed microbiologically. 11.2% presented with monoresistance
or polydrug resistance to anti-TB drugs. The positive outcome rate of
the TB treatment was 67.5%, of which 38.2% were cured and 29.3%
completed the treatment. The outc ome was negative in 32.5% of
patients and rates that corresponded specifically to death, treatment
failure, loss to follow-up and lack of evaluation were 4.5%, 1.1%,
2.2% and 24.7% respectively. CONCLUSION: The positive outcome
rate of TB among patients was lower than the WHO global target
of 85%. There is a clear need for a comprehensive management of
problems in TB monitoring in Greece, both in terms of its impact
and its outcome.
Pneumon 2017, 30(3):141-150.

Introduction
Despite the ongoing medical progress, tuberculosis (TB) is still a serious threat to public health and one of the leading causes of death among
infectious diseases1. It is estimated that in 2015, the incidence of TB was
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10.4 million cases worldwide, with 60% of them occurring
in six countries (India, Indonesia, China, Nigeria, Pakistan
and South Africa). In addition, about 480,000 new cases of
multidrug-resistant TB and 100,000 cases with rifampicin
resistance were recorded2.
In the European Region of the World Health Organization (WHO) it is estimated that in 2015 there were
323,000 cases of TB that correspond to 35.5 cases per
100,000 people, and this accounts for about 3.0% of the
global burden of TB, with 85% of all cases occurring in
18 countries3.
In 2015, 482 cases were reported in Greece and as a
result, the average incidence of the disease is approximately 4.4 per 100,000 people3. Over the four years 20102014, Greece was one of the few countries in Europe that
showed an increasing trend in TB incidence, with this
increase being mainly related to the native population
and not to foreign patients4, while 2015 a small decrease
in the incidence of the disease3 was observed. In Greece
the disease is underreported and it has been shown that
only 1/3 of treated TB cases are recorded5-7.
In 1994 the WHO declared TB a “global emergency”
because of the concern over the disease’s extent in most of
the developing world8. Over the last 22 years, strategies for
the control of TB have been proposed at a global level. In
1995, the implementation of the Directly Observed Therapy
(DOTS) program was proposed9,10. In 2001-2005 the “first
global plan to stop TB” was launched and in 2002 a global
fund was created favoring access to international funding11.
In 2006 the WHO launched an enhanced strategy called
“Stop TB Strategy” in order to achieve universal access
to health services for people with TB, while the second
“global plan to stop TB” covered the period 2006-20151.
The new “global TB strategy after 2015” adopted by the
67th World Health Assembly (WHA) in May 2014 has set
itself the objective of ending by 2035 the TB epidemic,
“the end TB strategy”, by decreasing deaths from TB by
95% compared to 2015 and the incidence of the disease
by 90% compared to 2015 12.
All those measures led to a slow and steady decrease
in the incidence of the disease from 1997 to 2001, with
an increase in 2001, when the number of cases among
HIV-infected patients in Africa increased13. Since then,
TB incidence has been decreasing13. TB mortality has
been diminished by 47% between 1990 and 2015 and it
is estimated that 43 million lives have been saved from
2000 to 201414,15.
Treatment outcome is an important indicator of the
effectiveness of TB control programmes16. Monitoring the
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outcome of treatment is necessary to assess the effectiveness of treatment but also to identify possible obstacles to
disease control17. Sadly, there is no systematic recording
of the treatment’s outcome in Greece. Greece was not
included in the study on the outcome of TB treatment
in the European Union and the European Economic Area
for the period from 2002 to 2011 because it was one of
the countries that did not provide any data for any year
of that decade17.
In this context, this study aims to record the outcome
of TB treatment at the Department of Pulmonary Medicine,
AUTH, at “G. Papanikolaou” General Hospital of Thessaloniki
and to identify the factors potentially associated with a
negative outcome.

Material and methods
This is a retrospective study of patients with TB registered at the Department of Pulmonary Medicine, AUTH,
between January 1st, 2012 and December 31st, 2014. Data
were collected from patients’ records and include social
and demographic factors and data related to both the
disease itself and treatment outcome.
The Department of Pulmonary Medicine, AUTH started
its operation in 196618. The TB out-patient clinic has been
operating in its current form since July 2011, twice a week.
In the present study patients’ gender, age, somatometric characteristics, country of origin, smoking habits,
and co-morbidities were recorded.
TB cases were classified according to WHO’s 2013
definitions that were revised in December 2014 as follows:
• based on the method of diagnosis a) bacteriologically confirmed TB cases -cases in which a biological
specimen is positive by smear microscopy, culture or
nucleic acid amplification tests-NAATs and b) clinically
diagnosed TB cases - cases that have been diagnosed
with active TB by a clinician who has decided to initiate
a full course of TB treatment. This definition includes
cases diagnosed on the basis of X-ray abnormalities
or suggestive histology and extrapulmonary cases
without laboratory confirmation.19.
• based on anatomical site of disease a) pulmonary
TB - any bacteriologically confirmed or clinically diagnosed case of TB involving the lung parenchyma or
the tracheobronchial tree as well as miliary TB and b)
extrapulmonary TB- any bacteriologically confirmed
or clinically diagnosed case of TB involving organs
other than the lungs, e.g. pleura, lymph nodes, ab-
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domen, genitourinary tract, skin, joints and bones,
meninges19. In case of coexistence of pulmonary and
extrapulmonary localization, the case is classified as
pulmonary TB 19.
• based on the history of previous TB treatment, cases
are classified as (a) new patients - patients who have
never been treated for TB or have taken anti-TB drugs
for less than 1 month and (b) Previously treated patients - patients who have received 1 month or more
of anti-TB drugs in the past.19
• based on the resistance to anti-TB drugs, cases are classified as: a) monoresistance - resistance to one first-line
anti-TB drug only, b) polydrug resistance-resistance
to more than one first-line anti-TB drug (other than
both isoniazid and rifampicin), c) multidrug resistant
TB, MDRTB - resistance to at least both isoniazid and
rifampicin and e) extensively drug resistant TB (XDRTB)resistance to any fluoroquinolone and to at least one
of three second-line injectable drugs (capreomycin,
kanamycin and amikacin), in addition to multidrug
resistance19.
Regarding TB outcome, WHO definitions were used:
Cured - A pulmonary TB patient with bacteriologically
confirmed TB at the beginning of treatment who was
smear- or culture-negative in the last month of treatment
and on at least one previous occasion19.
Treatment completed - A TB patient who completed
treatment without evidence of failure but with no record
to show that sputum smear or culture results in the last
month of treatment and on at least one previous occasion were negative, either because tests were not done
or because results are unavailable19.
Treatment failure - A TB patient whose sputum smear
or culture is positive at fifth month or later during treatment19.
Death - A TB patient who dies for any reason at starting or during the course of treatment19.
Lost to follow-up - A TB patient who did not start
treatment or whose treatment was interrupted for 2
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consecutive months or more19.
Not evaluated - Refers to patients for whom an exact
outcome of treatment has not been defined, for example
because they were transferred to another center and the
result is unknown19.
This study includes bacteriologically confirmed cases
but also clinically diagnosed cases, cases of pulmonary
and extrapulmonary TB, newly diagnosed cases but also
patients with a history of TB and cases of monoresistance
and poly resistance. The study excluded patients with
multidrug-resistant TB (MDRTB) and those with extended
resistant TB (XDRTB). Favorable-positive outcome of the
antiTB therapy means the cure and completion of treatment. In contrast, negative outcome was considered
that of patients whose treatment failed, those who died,
patients lost to follow-up and the group of patients who
were not evaluated.
An Excel spreadsheet was used to process and study
the data, and all the data gathered were recorded therein.
Then, the χ2 test was applied by the use of the Chi-Square
Calculator freeware. (http://www.socscistatistics.com/
tests/chisquare/Default2.aspx).

Results
As evidenced by this study’s data, 89 patients aged
49.5 ±19.20 years were recorded in the TB clinic in the
three-year period 2012-2014. The distribution of patients
per year was 21 patients (23.6%) in 2012, 34 (38.2%) in
2013 and 34 (34.8%) in 2014. Most were men (67.5% )
and of Greek origin (68,5%). 31.5% of all patients were
foreigners, specifically: 8 from Georgia, 6 from Albania,
4 from Pakistan, 2 from Bulgaria and 1 patient from each
of the following countries: Armenia, China, Moldova,
Bangladesh, Romania, Russia, Ghana and one of unknown
origin. The demographic characteristics are presented in
detail in Table 1.
91% of the patients suffered from pulmonary TB
and only 9% from extrapulmonary TB, especially of the

Table 1. Social and demographic data
Patients characteristics
Number of patients
Men
Women
Greek
Foreigners

2012-2014 (n,%)
89 (100%)
60 (67,5%)
29 (32,5%)
61 (68,5%)
28 (31,5%)

2012 (n,%)
21 (23,6%)
13 (61,9%)
8 (38,1%)
18 (85,7%)
3 (14,3%)

2013 (n,%)
34 (38,2%)
25 (73,5%)
9 (26,5%)
21 (61,8%)
13 (38,2%)

2014 (n,%)
34 (38,2%)
22 (64,7%)
12 (35,3%)
22 (64,7%)
12 (35,3%)
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pleura (Table 2). Most (86.5%) of the cases were new.
In 78.7% of patients (70 persons) the diagnosis was microbiologically confirmed, of which 46 patients showed
positive AFB (acid-fast bacilli) smears, and 14 were NAATs
positive and AFB-negative. 11.2% had monoresistance or
polydrug resistance to anti-TB drugs, of which 50% were
of Greek origin (Table 3). 58.4% were negative for HIV coinfection, while in 41.6% testing was not recorded. 62.9%
of all patients presented with co-morbidities (Table 4).
Regarding smoking, 35.9% were active smokers, 4.5%
were ex-smokers, 22.5% were non-smokers, and 37.1%
provided no data on their smoking habits.
The positive outcome rate of the TB treatment was
67.5% (60 patients), of whom 34 patients (38.2%) were
cured and 26 patients (29.3%) completed their treatment.
Negative outcome was recorded in 32.5% of patients (29
patients). More specifically, the rates that correspond to
death, treatment failure, lost to follow up and not evaluated
were 4.5% (4 patients), 1.1% (1 patient), 2.2% (2 patients)
and 24.7% (22 patients) respectively (Figure 1). The annual outcome of patient treatment is shown in Figure 2.
As shown in Table 5, no statistically significant factors
were found that could be implicated in the negative treatment outcome. Patients who died during TB treatment
were two men and two women aged over 70 years, of
Greek origin with pulmonary drug-susceptible TB and
with co-morbidities (three patients with cardiovascular
problems and one with chronic obstructive pulmonary
disease). Death in the first three patients occurred on the
13th, 30th, 42nd day of treatment and was attributed to
TB. The fourth patient died of an unrelated to TB cause
in the 9th month of treatment while showing significant
clinical and radiological improvement.

Table 3. Number of patients with drug resistance

Isoniazid

Patients with
resistance (n,%)
3 (3,4%)

Rifampicin
Streptomycin

1 (1,1%)
3 (3,4%)

Ethambutol
Pyrazinamide

1 (1,1%)
1 (1,1%)

Country of origin
Greece (1), Albania(1),
Pakistan(1)
Georgia
Greece (1), Georgia (1),
Russia (1)
Greece
Greece

Table 4. Co-morbidities of patients with tuberculosis

Number of patients with co-morbidities
Patients with one concomitant disease
Patients with more than one concomitant
disease
Central nervous system diseases
Cardiovascular system diseases
Respiratory diseases
Gastrointestinal disorders
Diseases of the genitourinary system
Diseases of the musculoskeletal system
Diabetes mellitus and metabolic diseases
Patients with mental disorders
Autoimmune Diseases
Patients with immunosuppression
Patients with neoplastic disease
Viral hepatitis
Alcoholism
Users of intravenous substances

Number of
patients (%)
56 (63%)
27 (48,2%)
29 (51,5%)
1 (1,8%)
24 (42,9%)
6 (10,7%)
7 (12,5%)
8 (14,3%)
5 (8,9%)
7 (12,5%)
5 (8,9%)
7 (12,5%)
5 (8,9% )
2 (3,6% )
5 (8,9% )
3 (5,4%)
6 (10,7%)

Discussion
Based on the results of the present study, the positive outcome rate in TB patients at the Department of
Pulmonary Medicine, AUTH, during the three-year period

2012-2014 was 67.5% in total, and specifically 76.2%, 61.7%
and 67.6% in the years 2012, 2013 and 2014 respectively.
This rate is certainly lower than the recommended WHO

Table 2. Anatomical site of disease
Anatomical site

Pulmonary
Extrapulmonary
Pleura

(n,%)

2012 (n,%)

2013 (n,%)

2014 (n,%)

81 (91%)
8 (9%)
5 (5,6%)

19 (90,5%)
2 (9,5%)
2 (9,5%)

32 (94,2%)
1 (2,9%)

Lymph nodes

2 (2,3%)

29 (85,3%)
5 (14,7%)
3 (8,9%)
1 (2,9%)

Spine

1 (1,1%)

1 (2,9%)

1 (2,9%)
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Figure 1. Tuberculosis treatment outcome for the three year period 2012-2014.

Figure 2. Annual and total tuberculosis treatment outcome.
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Table 5. Clinical, social and demographic characteristics of patients and tuberculosis treatment outcome

Gender
Age
Country of origin
Anatomical site
History of previous TB treatment
Co-morbidities
Smoking

Resistance to antituberculosis drugs

Men
Women
≤64
≥65
Greece
Foreigners
Pulmonary
Extrapulmonary
Negative
Positive
Absent
Present
Non smokers
Active smokers
Ex smokers
No data
Absent
Present

target rate of 85%13. It is also evident that: 1) the highest
number of patients with negative outcome corresponds
to patients who were not evaluated, 2) TB remains a cause
of mortality and 3) for a large number of patients testing
for HIV co-infection was not recorded. No statistically significant factors that could be implicated in the negative
treatment outcome were found. It is worth noting that
the rate of microbiological confirmation of the disease
was high (78.7% of all patients).
As described above, according to our data, 38.2% of
patients were cured and 29.3% completed treatment, thus
resulting in a total positive outcome of 67.5%. According to the WHO report published in 2017 regarding the
surveillance and monitoring of TB in Europe, the positive
outcome of TB treatment in our clinic was higher than
in Cyprus (58.8% in 2014), Denmark (58.1% in 2014) and
Germany (60.1% in 2014)3 and lower than other European countries such as Albania (88.2% in 2014), Austria
(73.1% in 2014), Belgium (79, 7% in 2014), Bulgaria (84.9%
in 2014), the Former Yugoslav Republic of Macedonia
(86.8% in 2014) and Turkey (86.9% in 2014)3. Moreover,
the overall positive treatment outcome rate in our clinic
was lower than the overall success rate of treatment in
the European Union and the European Economic Area

Number
of patients
(n, %)
60 (67,5%)
29 (32,5%)
69 (77,5%)
20 (22,5%)
61 (68,5%)
28 (31,5%)
81 (91%)
8 (9%)
77 (86,5%)
12 (13,5%)
56 (62,9%)
33 (37,1%)
20 (22,5%)
32 (35,9%)
4 (4,5%)
33 (37,1%)
79 (88,8%)
10 (11,2%)

Treatment
success
(n, %)
39 (65%)
21 (72,4%)
45 (65,2%)
15 (75%)
45 (73,8%)
15 (53,6%)
53 (65,4%)
7 (87,5%)
51 (66,2%)
9 (75%)
40 (71,4%)
20 (60,6%)
15 (75%)
21 (65,6%)
3 (75%)
21 (63,6%)
52 (65,8%)
8 (80%)

Treatment
failure
(n, %)
21 (35%)
8 (27,6%)
24 (34,8%)
5 (25%)
16 (26,2%)
13 (46,4%)
28 (34,6%)
1 (12,5%)
26 (33,8%)
3 (23%)
16 (28,6%)
13 (39,4%)
5 (25%)
11 (34,4%)
1 (25%)
12 (36,4%)
27 (34,2%)
2 (20%)

p value

0,4843
0,4111
0,0590
0,2039
0,5467
0,2927
0,8279

0,3674

for the years 2002 to 2011, which amounted to 78.2%17
and 76% for the year 20142. Higher success rates were
reported in the US in 2013 (89%)20 and in Canada in 2012
(86%)21. Finally, at a global level the success rate of treatment for patients newly diagnosed with TB was 86% in
201315 and 83% in 20142.
Unfortunately, no data were found in the literature
concerning the outcome of treatment in other TB clinics
in Greece. The outcome is unknown in Greece, since its
report is not mandatory. Ideally, in the context of an anti-TB
program, the TB clinics across Greece could be integrated
into a national network where it would be compulsory
to report the course of the disease and the outcome of
each patient’s treatment. This of course requires adequate
medical and paramedical staff as well as the appropriate
electronic equipment. It is worth mentioning that our
clinic was staffed by a specialized nurse only in June
2016, almost five years after the initiation of its operation.
Based on the present data, the percentage of patients whose treatment failed, died, lost to follow-up and
those who cannot be evaluated were 1.1%, 4.5%, 2.2%
and 24.7%, respectively. Therefore, it is clear that the
negative outcome of treatment is mainly caused by the
group of not evaluated patients for whom the outcome
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is unknown. However, an unknown treatment outcome
does not necessarily mean a negative outcome. In any
case, the large number of the patients who do not show
up for their follow up may be associated with the gap in
the legislative framework and also the lack of incentives
that would encourage them to complete their treatment
under medical supervision. It is a fact that many of the
patients do not come to the scheduled appointment, despite the systematic communication effort by the clinic’s
staff. Again, the lack of an appropriate legal framework
and the lack of incentives (such as free tickets or financial
support for the less well-off patients) make the control
of attendance extremely difficult.
Death caused by TB remains a reality. As already mentioned, there were 1.8 million deaths from the disease2
in 2015. Patients in this study who died were of Greek
origin, with pulmonary TB, without history of previous
treatment, or resistance to anti-TB drugs, but all of them
were elderly patients with co-morbidities. Increased
mortality in coexisting concomitant diseases was also
noticed in other studies22,23. Many studies also suggested
that elderly people in general show an increased death
rate24,25,26,27. A study in South Africa suggested that older
age is the most important independent factor associated with increased mortality28. The elderly are at risk for
receiving a wrong diagnosis29 mainly because disease at
advanced age is manifested by non-specific symptoms
and diagnosis may be confused by concomitant diseases.
Therefore, the diagnosis is made at a more advanced stage
leading to increased mortality30,31. The significance of the
clinical suspicion of TB in the elderly is therefore evident.
In Japan, early diagnosis is considered to be the most
important measure for controlling TB in the elderly32. The
history of previous TB33,34 and the gender of patients34 did
not seem to have led to increased mortality as opposed
to other studies33,34.
According to this study, testing for HIV co-infection
was not recorded for a significant number of patients
(41.6%), although it is systematically pursued in our
clinic. In 2014, it is estimated that there were about 1.2
million new cases of TB among HIV-positive people, of
whom 74% lived in Africa and about 0.4 million people
died of HIV and Mycobacterium tuberculosis co-infection14.
People with HIV infection are 20-30 times more likely to
develop active TB than the rest of the population14 due
to immunodeficiency and the coexistence of degraded
social conditions1,35. All patients newly diagnosed with
TB should know if they have HIV co-infection36, therefore
diagnosis of TB is an indication for HIV testing. Early diag-
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nosis of TB/HIV infection reduces morbidity and mortality,
costs of hospitalization and provides an opportunity for
a better quality of life37.
This study did not reveal any statistically significant
factors that may have adversely affected treatment outcome, although the small total number of patients does
not allow safe conclusions. The origin of patients seems
to have a marginal effect on the outcome of the disease,
the Greek patients showing a higher positive outcome
than foreigners (73.8% and 53.6%, respectively). The
rate of successful treatment was higher for natives than
for foreigners in other studies as well17,38,39. In Italy and
Switzerland treatment discontinuation has been associated with foreign patients40,41. On the other hand, it has
been reported that migrants in the European Union do
not receive the same level of healthcare at the level of
prevention, diagnosis and treatment, possibly because
of their social exclusion and financial situation42. The
gender of patients does not seem to have affected the
outcome of the treatment as opposed to other studies
that reported lower rates of TB treatment success in male
patients, a fact that was attributed to social and environmental factors17,27,34,35,43,44. A study conducted in South
Africa suggested that male sex was an independent risk
factor for treatment discontinuation45. However, biological
factors may also play a role as shown by a study in mice,
where male mice developed a more severe form of TB46.
Patients with resistance to anti-TB drugs seemed to have
a successful treatment rate equivalent to the success rates
of drug sensitive TB regardless of whether they had mono
or poly-drug resistance. Resistance to pyrazinamide did
not seem to adversely affect the therapeutic effects in a
California study47. In contrast, in other studies, pretreatment resistance39,48-51, acquired resistance49 (new drug
resistance during or at the end of treatment), but also
any resistance to isoniazid other than MDR-TB48, rifampicin resistance48,49,52 and streptomycin resistance49 were
associated with therapeutic failure. Increased mortality
was found with rifampicin resistance in a Peruvian study.
The presence of concomitant diseases does not seem to
have affected the outcome of the treatment in the present study. In contrast, other studies have shown that the
presence of any concomitant disease is associated with
an adverse outcome22,23,53,54. In China diabetes mellitus
seemed to result in therapeutic failure55. In some studies
therapeutic failure seemed to be caused by the intravenous
use of illicit drugs56-59 as well as by alcohol dependence58,59.
This study also shows that 34.4% of active smokers, 25%
of ex-smokers and 36.4% of patients that provided no
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data on their smoking habits had a negative outcome.
Smoking has been associated with adverse treatment
outcome34; it significantly increases the risk of TB, and
in particular more than 20% of TB cases worldwide are
caused by smoking14.
The rate of bacteriologically confirmed diagnosis of
the disease in this study amounted to 78.7%. In 2015
the rate of bacteriological diagnosis of TB in Greece was
86.9%3. However, it should be taken into account that this
rate probably does not reflect the reality because of the
significant lack of reporting, since it is more likely that
there is no microbiological confirmation in unreported
cases. In Europe, the disease’s bacteriological confirmation varies considerably between countries, from 34% to
96% in Uzbekistan and Slovenia respectively, with four
countries having a bacteriologically confirmed diagnosis rate of less than 50%, thus highlighting the need
to improve diagnostic methods3. The microbiological
diagnosis of TB is lower in general in countries outside
the European Union and the European Economic Area,
(EU/EEA) compared to that of the EU/EEA countries (57%
and 79.5%, respectively)3.
The most significant restriction of the study is the small
number of patients that did not allow conclusions about
the factors that may have adversely affected the outcome
of the treatment. At the same time, the large number
of patients who cannot be evaluated raises numerous
questions about the actual outcome of TB.
In conclusion, this study shows that the positive outcome rate of TB patients at the Department of Pulmonary
Medicine, AUTH, from 2012 to 2014 was lower than the
WHO global target of 85%, whereas death from TB is
still a reality. Since the outcome of TB is an indicator of
the effectiveness of healthcare services, there is a clear
need for a comprehensive response to the problems of
recording and monitoring TB in Greece in terms of both
its impact and its outcome. This could be achieved by
developing, implementing and continuously evaluating
an integrated anti-TB program and a clear underlying
legislative framework for the safe management, and the
precise description of the obligations and rights of the
TB patients.
There are no conflicts of interest of all authors.
Without any potential funding or grant support of
the work described.
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