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Introduction

Mycobacterium tuberculosis was discovered in 1882 by 
the German scientist Robert Koch [1]. Historically, tubercu-
losis (TB) was treated in an operative manner: thoracoplasty 
and ball plombage was used to collapse the underlying lung 

and induce pneumothorax [2]. The first surgeries included 
pulmonary resection and pneumonectomy or pleuropneu-
monectomy [2]. It took almost 40 years to discover the first 
anti-infectious agent for this pathogen. In 1921, for the first 
time, streptomycin and 4-aminosalycic acid were used for 
the  treatment of  the disease. As a  result, the  role of  surgi-
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cal treatment was diminished. Modern treatment consists 
of  fixed combinations of  tuberculostatic agents taken for 
six months or more. For patients with no history of TB or 
no information on the  mycobacterial drug resistance, two 
months of rifampicin, isoniaside, ethambutol, and pyrazin-
amide should be introduced and followed by consolidation 
with four months of  rifampicin combined with isoniaside. 
Certainly, treatment should be optimised based on the his-
tory of  mycobacterial resistance, especially with infection 
possibly acquired from a  patient with previously reported 
drug resistance amongst mycobacteria. Treatment should 
be prolonged when new foci of TB are found (for example 
abscesses), or when there is no mycobacterial response to 
the treatment (it is not possible to obtain negative sputum 
results for acid-fast bacilli) [3].

In 2012 8.6 million people developed TB worldwide, 
of these 1.1 million (about 13%) were also HIV-positive [4].  
Tuberculosis in HIV-positive patients remains a  signif-
icant problem, firstly because diagnosis of  TB is regarded 
as opportunistic infection and acquired immunodeficien-
cy syndrome (AIDS)-defining condition, but also because 
of  the  fact that due to poor cellular immunity among pa-
tients with HIV, treatment of TB is often complicated and 
commonly needs to be prolonged. Additionally, it requires 
cautious assessment of  drug-drug interactions between 
common four-drug treatment of TB and three-drug antiret-
roviral treatment. Introduction of ART and tuberculostatic 
treatment is a  priority, followed by co-trimoxazole treat-
ment, which substantially reduces mortality in HIV-positive 
TB patients [5, 6]. In susceptible cases, it is not necessary to 
alter any of the standard anti-TB treatment, although the op-
tion of taking drugs not daily but a couple of times per week 
is no longer recommended [3].

Nowadays, as MDR-TB (multidrug-resistant TB, resis-
tance to at least isoniazid and rifampicin) and XDR-TB (ex-
tensively drug-resistant TB, with resistance to at least isoni-
azid, rifampicin, and at least one of the injectable drugs such 
as kanamycin, amikacin, capreomycin, or streptomycin) is 
evolving and increasing its prevalence in Europe and world-
wide, surgical intervention is re-considered as an integrated 
part of patient therapy, not only in MDR-TB cases, but in 
regular TB cases, especially when multiple organs and lymph 
nodes are involved [7].

The WHO reported 450,000 of  new MDR-TB cases in 
2012, and 170,000 deaths caused by multidrug-resistant TB [7].  
Unfortunately, the  connection between HIV and MDR-TB 
is not obvious. Treatment of  MDR and XDR-TB is based 
on mycobacterial susceptibility to drugs; it should consist 
of four drugs with either certain, or almost certain, efficacy. 
The WHO defined five groups of drugs for treatment choic-
es, one should choose in hierarchical order from one to five, 
with the first being the most effective to the fifth with an un-
clear role in the  treatment of  drug-resistant TB. The  first 
group consists of the classic, first-line tuberculostatics such 
as pyrazinamide, ethambutol, rifampicin/rifabutin and iso-
niazid. The  second includes injectable agents mostly from 
the  aminoglycoside group, such as kanamycin, amikacin, 

capreomycin, and streptomycin. In the third group fluoro-
quinolones are listed: levofloxacin, moxifloxacin, ofloxacin, 
and gatifloxacin. The fourth group consists of oral bacterio-
static agents of  the  second line: para-aminosalicylic acid,  
cycloserine, terizidone, ethionamide, and prothionamide. Role 
of the fifth group of agents is the least clear in the treatment 
MDR-TB, with drugs such as: clofazimine, linezolid, amoxicil-
lin/clavulanate, thioacetazone, imipenem/cilastatin, clarithro-
mycin, and isoniaside in high dosage, or bedaquiline [8]. 

Case report
In May 2011 a  male Caucasian patient aged 43 years, 

of Polish nationality, was referred to the Department of Infec-
tious, Tropical Diseases and Immune Deficiency in Szczecin, 
Poland from the Department of Lung Diseases and Tubercu-
losis, Szczecin, Poland because of general severe clinical con-
dition, suspected CMV-retinitis, newly diagnosed multiorgan 
TB, deteriorating kidney function as well as HIV infection, 
which was thought to be newly diagnosed.

On medical examination, it was revealed that the  pa-
tient was also complaining of persistent cough (chest X-ray 
was taken – Figure 1) and weight loss (BMI 19 kg/m²) de-
veloping in the  last several months. On review of  the case 
history it was surprisingly found that this patient was ini-
tially diagnosed with heterosexually transmitted HIV-1 in 
the year 1992 and was lost to follow-up in 1996; all data on 
the  previous diagnosis were not disclosed by the  patient 
on admittance to the Infectious Diseases Department or to 
the Department of Lung Diseases and Tuberculosis. We had 
no data about treatment of HIV infection in 1992; however, 
the patient had previously been admitted to the Department 
of Infectious Diseases in Szczecin in 1996 for short-term di-
agnostics. During this early infection period the patient was 
asymptomatic, and in accordance to the 1996 antiretroviral 
treatment guidelines, antiretroviral therapy was deferred. 
At that time, patient was HbsAg negative, anti-HCV neg-
ative, anti-CMV IgG negative, tuberculin skin test proved 
negative, laboratory markers of  the  liver and kidney func-
tion within the normal range. Lymphocyte CD4 count was 
653 cells/mm3, HIV RNA was not measured, in the fundus 
of  the  eye no abnormalities were detected. Dental caries 
required urgent dental treatment. Additionally, a  history 
of Neisseria gonorrhoea infection as well as past acute hepa-
titis B with elimination of  the  HBs antigen was disclosed. 
Employment history: the patient had been working in Nor-
way from 2003 to 2011 (a total of eight years) as a physical 
worker in the  shipyard (he was a  hull assembler), in close 
contact with citizens of  Russia and Lithuania. At the  time 
of diagnosis of TBC he was married and had fathered four 
children aged 12, 7, 5, and 3 years, who all proved HIV-neg-
ative and did not present with any symptoms or laboratory 
signs of TB. The patient had received a BCG vaccination as 
an infant.

Clinically, on admittance in 2011, the  patient’s condi-
tion was unstable, with remittent fever (maximum values of  
39-40°C), despite standard TB treatment (rifampicin, etham- 
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butol, isoniazid, pyrazinamide, which had been introduced 
by the  Department of  Lung Diseases and Tuberculosis 
in April 2011), deteriorating kidney function (creatinine 
level at first 2.26 mg/dl than up to 3.15 mg/dl; eGFR 25 ml/
min/1.73 m2), anaemia with Hb 6.7 g/dl and erythrocyte 
levels of  2.45 mln/mm3, and bilirubin level on admittance 
7.15 mg/dl with subsequent increase to the maximal value 
of 18.45 mg/dl. Additionally, inflammatory parameters were 
notably increased – procalcitonin up to 9.12 ng/ml and ini-
tial CRP of 268.7 mg/l. Hypoalbuminaemia was deep, with 
an  albumin level of  1.44 g/dl. In the  course of  in-hospital 
treatment, cultures from the  oral cavity disclosed multiple 
thrush infections Candida krusei, C. albicans, C. glabrata, 
and C. inconspicua were cultured. Stool, blood, and urine 
culture were repeatedly negative for pathogens (stool and 
urine twice, blood cultures negative nine times). Moreover, 
on admittance sputum returned three-times acid-fast bacil-
li positive with confirmation in positive liquid culture (ob-
tained in June 2011). TBC-PCR test was not performed as it 
was not available at the time.

Baseline lymphocyte CD4 count was 37 cells/mm3, CD8 
– 353 cells/mm3, CD4/CD8 ratio of  0.11, HIV-1 was sub-
type B, with no primary transmitted resistance. HIV RNA –  
61 copies/ml. The patient was placed on antiretroviral treat-
ment while still in the  Department of  Lung Diseases and  
Tuberculosis. Initial treatment was with tenofovir disoproxil/ 
emticritabine (Truvada 1 tablet qd) combined with efavirenz 
(Stocrin) 800 mg/qd. 

On admission to the  Infectious Diseases Department, 
no significant CMV replication was noted (CMV DNA  
< 1000 copies/ml) with CMV-IgG positive, CMV-IgM neg-
ative; as expected the patient was anti-HBc total – positive. 
Initial ophthalmologic consultation suggested possibility 
of CMV-retinitis – in retinas of both right and left eyes, be-
low optic nerve disc singular grey foci with sharp edges were 
noted. For this reason, intravenous ganciclovir (250 mg bid, 
21 days) was initiated; oral co-trimoxazole (960 mg every 
other day) for primary prophylaxis of Pneumocystis jirovecii 
infection was also included to the treatment. 

During hospital stay additional tests were performed: in 
abdominal ultrasound scan (Figure 2) multiple small hypoe-
chogenic foci in liver, up to 0.9 cm, were found. The spleen 
was enlarged to 14.5 cm, also with various hypoechogenic 
foci with diameter up to 0.7 cm.

In the initial days of the in-hospital stay the patient de-
veloped ileus, treated without surgical intervention. Because 
of multiorgan TB and CMV-retinitis AIDS was diagnosed. 
The patient was continued on the first-line antituberculotic 
treatment: rifampicin, isoniazid, ethambutol, pyrazinamide 
without intramuscular streptomycin at first, and when a cre-
atine level of  1.35 mg/dl was achieved, streptomycin was 
introduced (1.0 gram/day intramuscularly). For candidiasis 
patient was initially treated with oral fluconazole (100 mg 
bid) and subsequently, due to lack of improvement and se-
lection of resistant candida spp., with oral voriconazole (at 
first day 0.4 g twice a day then 0.2 g twice a day).

Due to exacerbating anaemia (Hb 6.7 g/dl; erythrocytes 
2.45 mln) repeated erythrocyte mass transfusions were re-
quired; in total eight units were transfused in two months, 
May and June. Albumin transfusions were also performed. 
After further increase of bilirubin levels up to 18.45 mg/dl 
during the  first month rifampicin and isoniaside were ex-
cluded from treatment.

In the  fourth week of  hospitalisation, in the  right su-
praclavicular region, a  tumour appeared, which was punc-
tured – purulent contents were found, with neither aerobic, 
anaerobic bacteria, nor fungi found; however, AFB cultures 
proved positive.

In magnetic resonance of  the  head (Figure 3 and 4) 
a couple of foci that were contrast enhancing in circumferen-
tial regions of the brain, with oedema around changes, were 

Figure 1. Chest X-ray at the beginning of the diagnostic process

Figure 2. Abdominal ultrasound scan: multiple hypoecho-
genic foci in the liver
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noted. Foci were found in the right parietal lobe, left frontal 
lobe, left parietal and temporal lobes, and left hemisphere 
of  cerebellum. The  diameter of  changes were from 1.5 to  
5.5 mm. Because of the small diameter of changes, differ-
ential between TB and neurotoxoplasmosis was uncertain, 
and after the result of the scan was obtained oral pyrimeth-
amine (50 mg qd) combined with clindamycin (600 mg tid) 
were included as empirical treatment of neurotoxoplasmo-
sis. To establish the diagnosis further, lumbar puncture was 
performed: direct AFB smear was negative; however, AFB 
cultures were. Following the introduction of the trimetho-
prim/sulfamethoxazole and pyrimethamine treatment 
neutropenia was noted with decrease of the total leukocyte 
count to 0.79 x 103/mm3, neutrophils 0.0 x 103/mm3).

The patient remained on the first line of  tuberculostat-
ics for four months until obtaining drug-susceptibility for 
Myco bacterium tuberculosis (August 2011). 

In the  susceptibility culture, mycobacteria were resistant 
to the  streptomycin, isoniazid, rifampicin, and ethambutol 
as well as erythromycin and rifabutin. Subsequently, therapy 
was optimised to second line of  tuberculostatics: clofazimine  
(100 mg bid orally), levofloxacin (500 mg bid), ethionamide 

(750 mg bid orally), and clarithromycin (500 mg bid orally). 
After two months of new modified therapy the patient’s con-
dition significantly improved, so a new chest X-ray was taken 
(Figure 5).

On the chest X-ray there were inflammatory changes in 
middle lobe, and enlargement in the  upper mediastinum, 
which required differential diagnostics between tumour and 
enlarged lymph nodes.

Follow-up lung computed tomography was performed 
to confirm that changes in the  lungs were caused by TB. 
In the  radiograms, uncountable nodular lesions spread 
throughout the  lungs with divergent structure and density 
were found. Additionally, in the  fifth segment of  the  right 
lung a tumour of 1.3 x 0.7 cm diameter, in connection with 
pleura, was noted. Diagnosis was uncertain, with possibility 
of TB, fungal infection, lymphoma, or metastasis to be con-
sidered. Antituberculostatics were continued due to the high 
probability of existing tuberculomas. Close observation was 
ordered to conclude diagnosis.

Furthermore, in the head MRI in 06.2011 (Figure 6), in-
flammatory changes in the mastoid process were described, 
which caused patient’s conductive hearing loss (possibly also 
partially caused by the streptomycin use). 

Also, as in 04.2012, the patient reported pain, swelling, 
and redness in the front of the right axillary region, CT of this 
area was performed (Figure 7): which showed enlarged sub-
clavian bursa filled with purulent substance, so an operation 
was performed (AFB positive culture was obtained).

Figure 3. Magnetic resonance of the head: multiple contrast 
enhancing foci

Figure 4. Magnetic resonance of the head: multiple contrast 
enhancing foci

Figure 5. Chest X-ray after 6 months of the therapy
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In 10.2012 the  patient was admitted due to clinical 
symptoms of stroke, with right hemiparesis and motor apha-
sia in CT performed, a hypodense area was shown (22 HU) 
in the left temporal area, suggesting ischaemic changes.

In 11.2012 surgery was performed to remove lymph 
nodes of upper mediastinum (from removed material, AFB 
cultures were found positive).

Because of  persistent treatment with levofloxacin the  pa-
tient suffered from recurrent (eight) inflammations of urinary 
tract infections caused by extended-spectrum β-lactamases 
Enterobacteriaceae. Treatment with carbapenems (meropenem  
2000 mg per day intravenously or ertapenem 1000 mg per day 
intravenously) for minimum seven days each time followed by 
the  intermittent fosfomycin was implemented. Carbapenem 
treatment was complicated by neutro- and lymphopaenia – for 
this reason subcutaneous G-CSF – 3 mln IU was given daily. 
Recurrent urinary tract infections were complicated by post-in-
flammatory phimosis with necessity for surgical intervention 
in 2015. Antibiotic use resulted in further complications: toxic, 
cholestatic hepatitis 2011, reactive pancreatitis in 2012, as well 
as diarrhoea caused by Clostridium difficile infection in 2012. 
Besides that, because of the patient’s serious immunodeficien-
cy, he had in 05.2012 an  HBV reactivation (HbsAg positive, 
HbeAg negative, anti-Hbe positive, anti-HBc-IgM negative, 
HBV-DNA 14 778 IU/ml; elevated liver enzymes: AST 362 U/l, 
ALT 578 U/ml; ALP 385 U/l; GGTP 286 U/l with bilirubin level 
7.0 mg/dl) and in 03.2013 a flu infection (AH1N1) treated suc-
cessfully with oseltamivir (2 x 75 mg orally).

In the  time of  observation antiretroviral treatment was 
modified three times because of side effects such as neuropsy-
chiatric abnormalities, diarrhoea, nausea, and muscular pain. 
At first it was changed to abacavir + lamivudine (Kivexa – qd) 
with lopinavir and ritonavir (Kaletra – two tablets bid), after 

that in December 2011 to raltegravir (Isentress 2 x 400 mg dai-
ly), abacavir, and lamivudine (Kivexa qd), and finally to ralte-
gravir (Isentress 400 bid) and darunavir (Prezista 600 mg bid) 
boosted with ritonavir (100 mg bid). Lamivudine was with-
drawn in March 2012 after seven months of treatment.

In total, during 36 months of anti-tuberculosis therapy, 
the patient required multiple X-rays, CTs, and MRI-scans. 
Radiological tests indicated multiple lesions caused by 
MDR-TB infection, not only in the  lungs but also in liver, 
spleen, brain, and musculoskeletal system, and supraclavic-
ular lesions required surgical punctuate and drainage.

Although negative sputum AFB tests after only four and 
five months were received, anti-TBC therapy was prolonged 
to 36 months due to AFB-positive cultures in punctuates or 
surgically removed lymph nodes. Finally, in 2014 the  pa-
tient finished his TB treatment. All events occurred during 
the treatment process are shown in Figure 8.

Currently, the patient remains on the stable cART treat-
ment and his latest laboratory tests (2015-2016) indicate full 
HIV suppression (shown HIV-RNA level < 40 copies/ml) 
with partial immune reconstitution (last lymphocyte T-CD4 
cells 351 cells/mm3). No new opportunistic infections devel-
oped in the last year (2016). He also had no new opportunistic 
infections so far. Hemiparesis and motor aphasia improved in 
the course of physiotherapy but remains slightly noticeable.

Discussion
As for HIV and TB coinfection, special consideration 

of  poor cell-mediated immunity should be taken into  
account, which often leads to multiorgan TB at the start 
of a treatment process [9]. Even patients with no pulmonary  

Figure 6. MRI of the brain after 1 month of therapy: inflam-
matory changes in the mastoid process

Figure 7. Computed tomography scan of the right axillary 
region: enlarged subclavian bursa
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symptoms of  TB or only TB in their history may often  
present with central nervous system (CNS) or bone TB as 
a first or main manifestation of the sickness [10].

Reviewing this clinical case, the background of patient 
nationality and country of work must be considered. It is 
evident, that contact with co-workers and cohabitants in 
Norway might have been associated with MDR-TBC ac-
quisition. According to WHO report [4] in 2013 there 
were 47 (MDR-TB) from 7,250 (0.65%) newly-diagnosed 
TB cases in Poland. In comparison, Norway which has 
one of  the  lowest overall TB infection rates, had six cases 
of  MDR-TB among 401 (1.5%) TB cases. Eastern Europe, 
however, has a very high rate of newly detected TB as well as 
MDR-TB – 10,585 new MDR-TB cases among 48,134 (22%) 
in Ukraine and 13,521 new MDR-TB cases among 142,533 
new TB cases (9.5%) in Russia. According to this data, it is 
clear that because of migration even countries with relatively 
low risk of mycobacterial resistance may face that problem 
in treatment. It all shows that even countries with low levels 
of drug resistance may not be excluded from risk, and be-
cause of  migration, more patients in Western Europe may 
face MDR and XDR resistance imported from Eastern parts 
of the continent.

Extrapulmonary and multiorgan TBC often spread to 
lymph nodes, gastrointestinal tract, bones, CNS, or genitouri-
nary tract. In all these organs and tissues permanent changes 
in organ structures, such as bone erosion or enlarged lymph 
nodes, may be observed [11]. It is also important to note that 
stroke is one of the frequent complications of when TB pro-
cess involves the central nervous system [12, 13].

In many similar cases [14-16] and cohort studies a sur-
gical approach is favourable when TB, especially drug-resis-
tant, involves regions and organs with poor drug penetra-
tions, such as pleurae, bursas, or lymph nodes. Many of these 
interventions were thoracoplasty with lung or lobe excision. 
Studies show that a combined surgical approach and optimal 
drug combination may ultimately help to control the myco-
bacterial infection [17]. Especially in MDR or XDR TBC it is 
commonly necessary to carry out long, toxic treatment with 
limited numbers of drugs, often with poor penetration to re-
gions with lower blood flow. Surgical punctate or excision 
may shorten the time of treatment and reduce the number 
of complications as well as side effects.

Conclusions
Patients may “import” TB from another country with 

higher prevalence of drug resistant strains. It should be es-
pecially considered in individuals with a history of  stay in 
the  Eastern Europe or Central Asia, but it is also possible 
to “import” it from countries with very low risk of infection 
(for example Norway). Therefore, not only the country of in-
dex case origin but also other contacts, such as co-workers 
and cohabitants must be considered. Multiorgan TB requires 
a multidisciplinary approach to the treatment, not only drug 
administration based on drug-susceptibility, but also surgi-

cal removal of TB abscess or other infected organs or parts 
may be necessary.

Also, it should not be forgotten that stroke is a frequent 
complication when the  TB process involves the  CNS, and 
that a  long-term broad-spectrum antibiotic treatment se-
lection of  bacterial strains complicating this treatment is 
common (e.g. genital urinary tract infections or Clostridium 
difficile diarrhoeas).
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