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We present the first fatal case of extensively drug-
resistant tuberculosis (XDR-TB) in an injecting drug 
user (IDU) in Athens, Greece, co-infected with human 
immunodeficiency virus and hepatitis C virus and dis-
cuss the implications for public health. Despite imme-
diate initiation of treatment, the patient’s condition 
gradually deteriorated and he died 16 days after hos-
pital admission because of multiple organ failure. The 
contact tracing investigation revealed no further infec-
tions among the patient’s contacts.

We report the first fatal case of extensively drug-
resistant tuberculosis (XDR-TB) in an injecting drug 
user (IDU) in Athens, co-infected with human immuno-
deficiency virus (HIV) and hepatitis C virus (HCV) and 
discuss the implications for public health in times of 
austerity in Greece. 

Since 2011, Greece has been facing a considerable out-
break of HIV infections among IDU in Athens.  Although 
concerns about migration have been raised, there has 
been no evidence that HIV is a migrant-specific issue, 
except for migrants who inject drugs [1].

XDR-TB is defined as resistance to rifampicin and iso-
niazid (multidrug-resistant tuberculosis; MDR-TB) plus 
resistance to a fluoroquinolone and at least one of 
the three injectable second-line drugs (SLD): amika-
cin, kanamycin, capreomycin [2]. XDR-TB constitutes 
an emerging issue in Europe and a significant pub-
lic health problem in countries of the former Soviet 
Union (FSU) [3,4]. It has been identified in 84 coun-
tries and the average proportion of MDR-TB cases 
with XDR-TB worldwide was 9.0% (range 6.7-11.2%) in 
2012 [5]. XDR-TB has been associated with HIV in coun-
tries such as Latvia and Ukraine [4]. Treatment out-
comes have been significantly worse for patients with 

drug-resistant TB, as therapeutic options are limited, 
less effective, more toxic and costly [5].

In Greece, TB incidence is underreported [6]. From 
2006 to 2009, 13 XDR-TB cases were recorded at the 
National Reference Laboratory for Mycobacteria (NRLM) 
in Athens: nine cases among Greek nationals, most of 
them repatriated from the FSU and the remaining four 
cases were recorded among migrants. XDR-TB ratio 
among MDR-TB cases was 19% [7]. 

Case report
 On 18 October 2012, a man in his early 40s originating 
from Ukraine, was admitted to the HIV Unit, ‘Andreas-
Sygros’ University Hospital, in Athens, Greece. The 
patient presented with fever, weight loss, abdominal 
pain, diarrhoea and fatigue. He had lived for more 
than a decade in Greece and had a medical history 
of intravenous drug abuse, HIV (Centers for Disease 
Prevention and Control (CDC) HIV classification subcat-
egory B3) and HCV co-infection. Due to poor compliance 
to antiretroviral therapy, his HIV infection remained 
uncontrolled and he developed resistance to multiple 
antiretroviral drugs. In February 2012, he had a CD4 
count of 25 cells/uL and a viral load of 39,000 copies/
mL. One month before his admission to hospital, the 
patient had returned to Greece from a six-month visit 
to Ukraine.

Upon admission, physical examination revealed hepat-
osplenomegaly and diffuse abdominal tenderness. 
Auscultation of thorax revealed bilateral crackles. 
Blood pressure was 110/60 mmHg, SatΟ2 97%, 82 bpm, 
and breaths 26 per minute. Computed tomography (CT) 
revealed interlobular and bronchial thickening of lower 
lung lobes, with a calcified granuloma of the left lower 
lobe and lymph nodes of the left pulmonary hilum and 
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in the sub-cardinal area, a small pleural effusion (left) 
and enlarged lymph nodes in the Haller’s tripod and 
the hepatic hilum. Laboratory investigation showed 
mild anaemia, increased erythrocyte sedimentation 
rate (ESR), gamma-glutamyl transferases (gamma-GT), 
serum alkaline phosphatase (SAP), lactate dehydroge-
nase (LDH) and hypoalbuminemia.

Highly active antiretroviral therapy (HAART) was reini-
tiated immediately consisting of raltegravir, ataza-
navir, ritonavir and AZT/3TC/ABC (with intravenous 
trimethoprim-sulfamethoxazole (TMP-SMX) as prophy-
lactic treatment for Pneumocystis carinii). Blood and 
gastric fluid specimens were sent to NRLM for acid 
fast bacilli (AFB) microscopy and mycobacterial cul-
ture. Smears did not reveal AFB. However, due to the 
advanced HIV condition, the clinical presentation, the 
geographic origin and recent travel history, and the 
severity of the patient’s condition, empiric therapy was 
initiated against both Mycobacterium tuberculosis and  
M. avium. Tuberculin skin test (TST) and Quantiferon TB 
Gold IT testing (Cellestis, Australia) were negative, but 
these results were attributed to the patient’s immuno-
suppression. The patient was administered rifabutin, 
isoniazid, ethambutol orally, and intravenous clarithro-
mycin and amikacin. 

Despite treatment, the patient’s condition gradually 
deteriorated. Due to severe anaemia and leucopoenia, 
a bone marrow examination was performed to rule out 
a lymphoproliferative disorder, and histology indicated 
a mycobacterial infection. Bone marrow smears did not 
show AFB. An abdominal CT scan showed hepatomeg-
aly, lesions in the spleen, and a considerable amount 
of free peritoneal fluid in the pelvis minor. Fifteen days 
after initiation of treatment, mycobacterial growth was 
detected in gastric fluid and blood by automated liq-
uid culture (BD Bactec MGIT 960, Maryland, USA). After 
one more day the patient died of multiple organ failure.

Molecular analyses 
M. tuberculosis complex was identified using Genotype 
MTBDRplus v.2 (Hain Lifescience, Nehren, Germany). 
The assay revealed mutations S531L (rpoB gene) 
and S315T1 (katG gene), confirming resistance to 
rifampicin and isoniazid, respectively. Mutations D94G  
(gyrA gene) and A1401G (rrs gene), conferring resist-
ance to fluoroquinolones and injectable SLD, respec-
tively, were found by the Genotype MTBDRsl assay 
(Hain Lifescience, Germany). This profile was consist-
ent with XDR-TB, and the HIV Unit was informed post-
mortem. MIRU-VNTR 24-loci genotyping was requested 
from the World Health Organization / Global Laboratory 
Initiative (WHO/GLI) Supranational Mycobacterium 
Reference Laboratory, Health Protection Agency, 
London, United Kingdom. The isolate belonged to the 
single ‘East European’ subtype of the Beijing lineage 
that is present in Estonia and widely in eastern Europe 
[8]. Phenotypic drug susceptibility testing (DST) using 
the modified proportion method on solid and liquid 
media confirmed molecular DST results (Table).

Contact tracing investigation 
Investigation of the patient’s contacts included four 
close family contacts. Family contacts and healthcare 
workers in the HIV unit of the hospital underwent a 
comprehensive individual risk assessment with chest 
X-ray, TST or Quantiferon TB Gold IT testing at the 
Clinic for Multidrug Resistant Tuberculosis, Athens, fol-
lowing the European guidelines [9]. All contacts were 
informed about the risks and symptoms, and were pro-
vided with easy access to the clinic for regular clinical 
observation. No evidence of infection was found as of 
15 March 2013. 

Discussion
TB control is facing major challenges worldwide. 
Co-infection with HIV (TB/HIV) and MDR/XDR ΤΒ 
make control activities more complex and demanding. 
Treatment options for XDR-TB are extremely limited 
because SLD are less effective, more toxic, and more 
costly than first-line therapies [10]. In immunocom-
promised patients, XDR-TB is devastating; in a study 
from South Africa, 52/53 patients died, with median 
survival of 16 days from time of diagnosis [11]. TB and 
HIV among IDU are converging with hepatitis C, further 
complicating the management of cases [12] .

To our knowledge, this is the first report of a fatal 
XDR-TB Beijing genotype disseminated infection in 
an IDU co-infected with HIV and HCV in Greece. HIV-
related TB continues to increase even in countries 
with well-organised national TB control programmes 
that are implementing the directly observed treatment 
short-course (DOTS). The Tuberculosis Committee of 
the Hellenic Center for Disease Control and Prevention 

Table
Drug susceptibility testing results, fatal case of extensively 
drug-resistant tuberculosis in an injecting drug user, 
Athens, Greece, 2012

Drug Resistant (R) / Sensitive (S)

Isoniazid 0.2 ug/mL Ra

Rifampicin 40ug/mL Ra

Ethambutol 2ug/mL Ra

Pyrazinamide 100ug/mL Rb

Streptomycin 5ug/mL Ra

Amikacin 1ug/mL Ra

Ofloxacin 2ug/mL Ra

Capreomycin 40ug/mL Ra

Cycloserine 40ug/mL Ra

Ethionamide 40ug/mL Ra

a Indirect proportion method on solid media (Löwenstein-Jensen).
b MGIT 960. 
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(HCDCP) worked on a National Tuberculosis Control 
Program which was completed in 2007 and since then 
has been part of the National Action Plan to Prevent 
Communicable Diseases, 2008-2012. The Committee 
has made suggestions for improvement in terms of TB 
underreporting and synchronisation between the ser-
vices controlling TB, but these have not been fully put 
into practice [13]. Immigration from areas with high 
MDR/XDR-TB incidence and the effects of the current 
economic crisis, in particular increased unemployment 
and numbers of homeless people, along with budget 
cuts in prevention services and in services targeted at 
vulnerable and hard to reach population groups, add to 
already existing challenges to the control of TB includ-
ing MDR/XDR-TB as well as to prevention and control 
of HIV.

The primary strategy for controlling and preventing TB 
includes rapid disease diagnosis and initiation of treat-
ment. Speed of detection is important for public health. 
Diagnosis of active TB by microscopy or culture can be 
more difficult in HIV patients, as their bacterial load 
is usually lower [14]. Gene Xpert MTB/RIF (Cepheid, 
Sunnyvale, CA), a rapid molecular assay endorsed by 
the WHO in December 2010 for the simultaneous detec-
tion of TB and rifampicin resistance, is recommended 
to be used as the initial diagnostic test in individuals 
suspected of MDR/XDR-TB or HIV/TB co-infection [15]. 
In Greece and in a number of other European countries, 
the Xpert MTB/RIF assay has not been introduced in 
clinical routine yet because of its high costs [16]. 

Collaborative TB/HIV activities should be applied at 
European level to reduce TB burden among people liv-
ing with HIV and the burden of HIV among TB patients 
[17]. The threats to public health emerging from the 
spread of MDR/XDR-TB among HIV individuals should 
make TB case detection, treatment and prevention 
a priority for the national AIDS control programmes. 
Apart from active case finding using innovative TB 
diagnostic assays, other interventions such as early 
initiation of antiretroviral therapy, strengthening HIV 
and TB surveillance and implementing joint record-
ing and reporting formats, scaling-up uptake of co-
trimoxazole preventive therapy and antiretroviral 
therapy, and last but not least, implementing WHO/
United Nations Office on Drugs and Crime (UNODC)/
Joint United Nations Programme on HIV/AIDS (UNAIDS) 
guidelines for addressing TB/HIV in people who inject 
drugs [18], should save lives in the future.
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