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Abstract 
In this manuscript the authors have studied the first two patients who were 
successfully treated with the treatment regimen containing Bedaquiline as 
second-line drug. The patients were diagnosed with pre-extensively 
drug-resistant tuberculosis (preXDR TB) whose prognosis was fatal in Demo-
cratic Republic of Congo (DRC). Bedaquiline is arguably one of the molecules 
of the future in the management of ultra-resistant tuberculosis. However, a 
larger cohort study may help to establish its effectiveness. Case report: Pa-
tients 1, 29 years old, with a history of multidrug-resistant TB (MDR-TB) one 
year previously. He showed signs of TB impregnation again 6 months after the 
last treatment. Bascilloscopy was positive again. The pre-extensively tubercu-
losis (pre-XDR TB) diagnosis was made by the Hain test (GenoType® 
MTBDRsl, Hain Lifescience). Patient 2, brother of the first patient, with a 
history of MDR TB a year before. He had low back pain with right parietal 
dorso swelling four months after the last treatment. The x-ray of the column 
showed L4-L5 disc disease. Parietal ultrasound showed a parietal abscess to 
the right of thoracic vertebrae with fistulization. Surgical biopsy and pus cul-
ture confirmed the diagnosis of Pre-XDR Extrapulmonary TB. The treatment 
regimen was the same for both patients: 6 months with Amikacin (Am) Be-
daquiline (Bdq) Prothionamide (Pto) Paraamino Salicylic acid (PAS) Linezo-
lid (Lzd) Cycloserine (Cs) Pyrazinamide (Z) and 14 months with PAS Lzd Cs 
Z. The side effects were minor. Bacteriological controls (smears and cultures) 
after 20 months of treatment are negative to date. 
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1. Introduction 

Drug resistance to antituberculosis drugs is a major public health problem; it 
undermines successes in TB control, especially in developing countries. The 
treatment of ultra-resistant tuberculosis is not codified. It requires toxic, rare 
and expensive molecules with poor prognosis. Before the arrival of Bedaquiline 
in the Democratic Republic of Congo (DRC) in 2015, all patients with exten-
sively drug-resistant TB died by lack of a therapeutic alternative. Community 
contamination was increased making it difficult to control the infection. This 
case series describes the first two pre-XDR TB patients treated with bedaqui-
line-based regimens and their favorable outcomes for the first time in DRC. 

2. Method 

Several patients were diagnosed and died by lack of treatment. Two doses of Be-
daquiline (Jansen pharmaceutica) were available through the International Un-
ion against Tuberculosis and Respiratory Disease (The Union) in 2015. 

Two patients were selected based on their bacteriological profile, extent of ra-
diographic lesions and clinical conditions. The treatment regimen was decided 
by the Scientific Committee of the National Tuberculosis Program of DRC based 
on previous history TB treatment and second line drug susceptibility test. A 
medical assessment including a complete blood count, transaminases, renal 
function (urea and serum creatinine), lipase, TSH dosage, audiogram and elec-
trocardiogram was mandatory at the beginning of the treatment and then every 
month. Bedaquiline was administered at a dose of 400 mg for 2 weeks and then 
200 mg three times a week for 22 weeks. The doses of the other molecules were 
adapted according to the weight of the patients (Table 1). A clinical evaluation 
was done daily and patients were hospitalized for the duration of treatment at 
the specialized center for the treatment of multidrug-resistant tuberculosis in 
Kinshasa called “Centre d’Excellence Damien”. 

3. Case Report Series 

Patients 1, 29 years old, who had experienced signs of TB impregnation again 
six months after a well-managed multidrug-resistant tuberculosis (MDR-TB). 
He had received second-line antituberculosis drugs following the short treat-
ment regimen of 4 months made of Kanamycin (Km), Moxifloxacin (Mfx), Pro-
thionamide (Pto), Clofazimine (Clz), Isioniaside (H), Ethambutol (E), Pyrazi-
namide (Z ) and 5 months with Mfx Clz E Z with a favorable outcome (negative 
bacteriology) after 9 months of treatment. On physical examination it was a 
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skinny patient with a right apical cavitary murmur. Chest x-ray showed a right 
superior lobite excavated and retractable (Figure 1). 

Hain test (Genotype MTBDRsl, Hain Lifescience) demonstrated resistance to 
Fluroquinolones with MUT3C mutation and conserved susceptibility to ami-
noglycosides. The diagnosis of pre-XDR TB with high resistance to fluroquino-
lones was made clear. HIV serology was negative. The treatment regimen con-
sisted of two phases: an intensive 6-month phase made of Bedaquiline (Bdq), 
Prothinamide (Pto), Paraamini Salicylic acid (PAS), Linezolide (Lzd), Cyclose-
rine (Cs) and Pyrazinamide (Z) and 4 months of Amikacin (Am); and a contin-
uation phase of 14 months including only PAA, LZd, Cs, and Z. The treatment 
regimen was summarized as follows: 4 (Am) 6 (Bdq Pto PAS Lzd Cs Z)/14 
(PAS Lzd Cs Z). 
 

 
Figure 1. Chest x-ray showing right superior lobar infiltrate excavated and retracted. 

 
Table 1. Protocol used, drugs and dosage. 

Protocol used 

Drug Dosage Type 

Amikacin (Am) 15 - 20 mg/Kg 1000 mg ampoule 

Bedaquiline (Bdq) 
4 tablets for 2 weeks, then 2 tablets three 

times a week for 22 weeks 
100 mg tablet 

Cycloserine (Cs ) 10 - 15 mg/Kg 250 mg tablet 

Linesolide (Lzd) 1 tablet a day 600 mg tablet 

PAS (para aminosalicylic acid) 1 sachet twice a day 4 Gr sachet 

Prothionamide (Pto); 15 - 20 mg/Kg 250 mg tablet 

Pyrazinamide (Z); 30 - 35 mg/Kg 400/500 mg tablet 
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The adverse effects were: hypersialorrhea, grade 1 diarrhea, rash of the face, 
and moderate thrombocytopenia isolated at 12 months. There was no abnor-
mality in the ECG during treatment (no QTc prolongation). 

Clinical and bacteriological improvements were good with bacteriological ne-
gativity at late smear at 6th month (Table 2). The treatment, started on 
11/24/2015, ended on 07/24/2017 with good evolution (Figure 2). 
 

 
Figure 2. Control X-ray of thorax after twenty month of treatment. 

 
Table 2. Clinical and bacteriological evolution during treatment. 

Date 

Sputum Smear  
microscopy Culture Patient 1 

Sputum Smear  
microscopy and Culture 

Patient 2 Patient 1 

Month 0 24/11/2015 ++ positive Negative 

Month 1 + Negative Negative 

Month 2 + Negative Negative 

Month 3 Negative - Negative 

Month 4 Negative Negative Negative 

Month 5 8 AFB/100 Negative Negative 

Month 6 9 AFB/100 Negative Negative 

Month 7 Negative contaminated Negative 

Month 9 Negative Negative Negative 

Month 10 Negative Negative Negative 

Month 12 Negative Negative Negative 

Month 14 Negative Negative Negative 

Month 16 Negative Negative Negative 

Month 18 Negative Negative Negative 

Month 20 Negative Negative Negative 
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Patient 2, 25 years old, is the brother of the first patient. He had two previous 
episodes of TB, including one MDR TB in the previous year. He was treated with 
the second-line treatment regimen called short treatment regimen similar to the 
one received by patient 1; he was declared cured after 9 months of treatment. He 
complained about low back pain, recurrent fever, and right parietal dorso-renal 
swelling four months after the end of TB MR therapy. 

Physical examination found a patient with a general condition preserved. IMC 
was at 22 kg/m2. 

A dorso-parietal right dorso and dorsolumbar kyphosis were evidenced, sug-
gesting the diagnosis of relapse of extrapulmonary TB. Pott’s disease in a patient 
with a recent history of MDR TB. 

Radiography of the lumbar spine demonstrated the destruction of the verte-
bral bodies between L4 and L5 with compression of intervertebral discs (Figure 3). 

X-ray of the chest was normal. Parietal ultrasound showed a collection evok-
ing a parietal abscess to the right of thoracic vertebrae with fistulization. Surgical 
drainage of the abscess was done bringing back two liters and one hundred Mil-
liliters of caseous pus (Figure 4). 

Bascilloscopy on pus was negative; medium culture of Loweinstein Jensen 
identified Mycobacterium tuberculosis with resistance to Fluoroquinolones and 
Ethambutol. The diagnosis of TB Pre XDR Pott’s disease was confirmed. HIV 
serology was negative. He was treated with similar therapeutic regimen like the 
first patient. The evolution was marked by the disappearance of symptoms and 
parietal postoperative cicatrization wound biopsy after 20 months of treatment 
(Figure 5). Adverse effects were minor with rash of the face; there was no QTc 
elongation. Post-treatment X-ray revealed bone consolidation. The treatment 
was started on November 24, 2015 and ended on July 24, 2017. 
 

 
Figure 3. X-ray of the spine showing destruction of L4-L5 vertebral bodies. 
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Figure 4. Showing the wound of the surgical incision after 
drainage of the periosteal abscess right parietal dorso leaving 
the source of the caseum. 

 

 
Figure 5. Showing clinical scarring of the spine and parietal 
abscess. 

 
Both patients have an appointment every month for clinical and bacteriologi-

cal control during the next two years; Bacteriological control is negative at the 
9th month of control post treatment. 
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4. Comment 

In 2015, World Health Organization reported 7579 cases of UR TB from 74 
countries (1). Thirty-six percent of reported MR/RR TB cases were pre-XDR or 
XDR TB patients resulting in unavoidable treatment failure or patient deaths [1]. 
This reveals the scale of the problem and the importance of early diagnosis for 
appropriate care. The Democratic Republic of Congo (DRC) is among the 17 
African countries that have already reported this form of TB [1] [2] [3]. 

Pre-extensive drug-resistant tuberculosis (pre-XDR TB) is multidrug-resistant 
tuberculosis (i.e. tuberculosis with Mycobacterium tuberculosis resistant to ri-
fampicin and isoniazid) plus either fluoroquinolone resistance to at least one of 
three second-line injectable drugs (amikacin, capreomycin and kanamycin). It is 
an intermediate stage in antibiotic sensitivity between multidrug-resistant TB 
and XDR-TB; this is defined as multidrug-resistant tuberculosis which resists to 
a fluoroquinolone and at least one of three second-line injectable drugs (amika-
cin, capreomycin and kanamycin). 

XDR TB is much more serious than MDR TB. Its poor prognosis is mainly 
due to resistance to fluoroquinolones, a major molecule of second-line treatment 
[4]. 

Before the introduction of the molecular tests, the diagnosis in the DRC was 
made solely on the basis of the culture on solid or liquid medium with realiza-
tion of the tests of sensitivity. The results were obtained late aggravating the 
prognosis of the patients; currently, there are various rapid molecular tests in-
cluding Line Probe Assay (LPA or Hain test) that can give results much faster 
[5] [6]. 

In our case series, the diagnosis was made by two different means: the con-
ventional method (Loweinstein Jensen medium culture) and the molecular me-
thod (Line probe assay or Hain test). The patient whose diagnosis was made 
thanks to the culture on solid medium had to wait 4 months before having the 
confirmation of the diagnosis; the specificity in this case is the extrapulmonary 
bacteriological confirmation (Pott’s disease) which is not that much described in 
the literature [7] [8] [9] [10]. The history of previous treatments, the notion of 
close contagion and the almost similar profile of second-line anti-TB sensitivities 
between the two patients motivated the selection of these two patients for the 
same third-line treatment regimen. 

The therapeutic regimen was built taking into account the recommendations 
issued by WHO [11] [12] [13]. This treatment regimen was to contain at least 4 
new active drugs: Two molecules with bactericidal activities during the intensive 
phase; two molecules with sterilizing effect to be maintained during the 
continuation phase and accompanying molecules to protect the action of 
essential drugs [12]. 

Thus, depending on the available molecules, the new essential bactericidal 
molecules were Bedaquiline and Linezolid associated with Amikacin; this latter 
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was maintained to preserve the sensitivity. The molecules with sterilizing effect 
chosen were Cycloserine reinforced by two molecules of the previous treatment 
regimen by lack of alternative, which are Prothionamide and pyrazinamide. 
They were reinforced by Para Aminosalycilic Acid (PAS) as an accompanying 
molecule. It was a wise choice given the urgency and taking into account the 
available molecules. In fact, the DRC recorded a large number of deaths in the 
pre XDR diagnosed by lack of alternative treatment [2]. 

Nevertheless, this treatment regimen was risky. Patients already had resistance 
to rifampicin. Sensitivity to Isoniazid (INH) was not known. In case of high re-
sistance to INH, there is cross-resistance with thionamides [12]; the lack of in-
formation regarding the sensitivity to prothionamide already used in the short 
treatment regimen of second-line for MDR-TB [13] motivated its reinforcement 
by Cycloserine and PAS. The injectable used previously was Kanamycin; Amika-
cin was chosen considering its sensitivity preserved to injectables. Evolution 
would not have been the one observed if there were cross-resistance. 

Several major adverse effects are described in the literature [14]. In our case 
series, there have been mainly minor digestive disorders that have been relieved 
by antiemetics and anti-diarrhea drugs; these digestive effects were attributed to 
the combination PAS, Prothionamide and Pyrazinamide. The haematological 
disorder observed, an isolated trombocytopenia, was due to linezolid, which was 
amended without treatment. 

The relatively good compliance to treatment is probably related to the good 
condition at first, to hypercaloric nutrition with weight gain under treatment, 
and early management in a specialized center of adverse effects observed. 

It is recommended to assess a complete the treatment susceptibility at the 
starting of TB treatment; this assessment is crucial to ensure the effective treat-
ment for patients. We can improve the treatment of TB by performing drug sus-
ceptibility test (DST) in all TB patients. 

5. Conclusion 

Bedaquiline is without doubt one of the molecules of the future in the manage-
ment of extensively drug-resistant tuberculosis. However, a larger cohort study 
may help to establish its effectiveness. Tuberculosis always succeeds in develop-
ing mechanisms for antibiotic resistance. The use of new molecules must be 
done in appropriate treatment regimens that take into account sensitivity tests of 
all second-line molecules; this could enable their protection and cure of all forms 
of tuberculosis. 
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