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Abstract: Introduction: Tuberculosis (TB) is a pathology considered one of the main causes of death by single infectious
agent, ranking just after HIV / AIDS. Indeed, its emergence and the difficulty of its treatment, especially in the resistant
form, in patients with co-infection with other diseases immundéprimante as HIV. Observation 1: 31 years old presented
with febrile headaches complicated by epileptic seizures. The MRI scan showed 3 cockeyed and multilocular lesions
suggesting neuromeningeal tuberculosis. HIV serology came back positive and during the first line treatment he relapsed
and the resistance test was positive. Observation 2: 45 progressive alteration of the state associated with signs of
tuberculosis impregnation and a meningeal syndrome. BK in the CSF and in the sputum was positive and brain imaging
allowed us to retain the diagnosis of a neuromeningeal tuberculosis. The patient was put on anti-bacillary ERIP k4 and a
corticotherapy. The workup for co-infection was able to establish an HIV infection. After 3 weeks of anti-bacillary
treatment, the patient had a bad evolution and the search for resistance came back positive. Observation 3: 25 years old,
pulmonary tuberculosis manifested by a hemoptysis of small abundance associated with a deep alteration of the general
state, 3 BK positive sputum, as well as the image of a tuberculous cavern on the thoracic CT. Bad evolution after 2 months
of treatment of first worsening of symptoms neuro and systemic involvement the search for resistance came back positive.
Discussion: Drug-resistant tuberculosis is a major global public health challenge. In this article, we present three cases of
drug-resistant TB in HIV-coinfected patients, highlighting the emergence and increasing prevalence of multidrug-resistant
TB (MDR-TB) strains worldwide. In order to control the spread of this dreaded disease, it is essential to improve treatment
regimens, promote vaccination, educate affected patients, and promote adherence to treatment. conclusion: Diagnosis of
drug-resistant tuberculosis should be prompt and considered if there is a delay or lack of improvement with conventional
tuberculosis treatment.
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1. Introduction

Tuberculosis is a serious disease, second only to
HIV/AIDS as a leading cause of death from a single
infectious agent. The treatment of TB, especially in cases of
drug resistance, is complex. Patients co-infected with HIV or
with diabetes are particularly vulnerable. The disease is a
major global public health challenge, especially for young
people from low socioeconomic backgrounds.

According to the WHO Global TB Report 2022, the
number of new TB cases increased by 4.5% in 2021,
affecting an estimated 10.6 million people. Deaths from TB
reached 1.6 million, including 187,000 among HIV-positive
people. TB drug resistance also increased by 3%, with
450,000 new cases of rifampicin resistance recorded. The
COVID-19 pandemic has disrupted TB services, and conflict
has exacerbated the situation in some areas.

This article presents three cases of resistant tuberculosis in
HIV-positive patients hospitalized and followed at the
clinical department of internal medicine-haematology of the
CHU Avicenne in Rabat. These cases highlight the
challenges we face in the fight against drug-resistant
tuberculosis and underscore the importance of effective
prevention and treatment strategies to curb the spread of this
disease. [1, 2].

2. Observation 1

A 3l-year-old female patient, 2 months after vaginal
delivery, presented with headache followed by fever and
abrupt seizures. Initial clinical examinations did not reveal
any abnormality. Biological findings showed a significant
inflammatory syndrome with anemia and lymphopenia. A
brain MRI revealed three multilocular cocardial lesions,
suggesting neuromeningeal tuberculosis. During the
etiological workup, a retroviral HIV infection was triggered.
The patient was treated with a standard first-line antibacillary
regimen (ERIP K4: soniazide, rifampicin, pyrazinamide, and
ethambutol), corticosteroid, and curative Bactrim to also
cover cerebral toxoplasmosis due to immunosuppression. In
addition, she received Depakine taking into account possible
interactions especially with riphimicne considered as a potent
enzyme inducer, which resulted in a clear initial
improvement.

One month after the start of anti-tuberculosis treatment, in
order to prevent an immune restoration reaction,
antiretroviral treatment with dolutegravir, which crosses the
blood-brain barrier well, was initiated. However, after one
month, the patient developed new seizures, headache, and
febrile confusion. A follow-up MRI showed an increase in
the size of some parenchymal lesions, and a lumbar puncture
confirmed the persistence of neuromeningeal tuberculosis.
Genetic analysis of antibacillary resistance in cerebrospinal
fluid revealed resistance to isoniazid. The patient was treated
with second-line antibacillaries, including bedaquiline, which
ultimately improved her condition.

She is currently being followed in our center and attends

regular consultations.

Figure 1. MRI brain tuberculosis cocardial image.

3. Observation 2

A 45-year-old patient accompanied her husband with
pulmonary tuberculosis until his death a few months earlier.
Her husband had been a carrier of the immunodeficiency
virus years before, but he had chosen not to inform his
partner of his diagnosis until some months before. Three
months after her death, the patient began to progressively
present with a meningeal syndrome, accompanied by signs
suggestive of tuberculosis. Tests confirmed the diagnosis of
neuromeningeal tuberculosis with the detection of liquid
Koch's bacilli in cerebrospinal fluid and sputum, as well as
on brain imaging.

She was treated with antibacillaries (ERIP K4) and
corticosteroid therapy. However, after three weeks of
treatment, the patient still had fever and meningeal stiffness,
with no improvement. A new brain MRI showed no new
abnormalities, but resistance tests revealed high resistance to
all first- and second-line drugs. The patient was then placed
on a regimen of third-line antibiotics, with a gradual
introduction, and antiretroviral therapy was initiated with a
double dose of Dolutegravir plus AZT. Unfortunately, the
patient died rapidly, within two days of the diagnosis of her
resistant form of the disease.

Figure 2. Image of cerebral tuberculosis MRI.
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4. Observation 3

The third patient, aged 25 years, was initially admitted for
mild hemoptysis associated with severe general condition.
Three sputum examinations were performed, all positive for
Koch's bacilli, and a chest CT scan showed a tuberculous
cavern. The diagnosis of pulmonary tuberculosis was made
and the patient was put on first-line anti-bacillary therapy
(ERIP K4). However, the evolution was marked by the
appearance of a neurological symptomatology including a
pyramidal syndrome, a cerebellar syndrome and oculomotor
paralysis of the VI and VII nerves. Genexpert study revealed
multifocal pulmonary, urinary and neuromeningeal
tuberculosis resistant to rifampicin and isoniazid. The patient
is currently treated with second-line antibacillary drugs and
for HIV treatment the patient is on dolutegravir with good
progression.

Figure 3. Image of pulmonary tuberculosis on CT scan.

5. Discussion

Resistant tuberculosis (DR-TB) is a form of tuberculosis
that is resistant to at least two of the first-line drugs used to
treat the disease. DR-TB strains arise as a result of
spontaneous mutations or mutations induced by inappropriate
anti-TB therapy. Germs that undergo a mutation that confers
resistance temporarily lose some of their virulence, but this
can be restored by new mutations. In practice, resistant
mycobacteria can be assumed to be at least as virulent as
susceptible mycobacteria, and the acquisition of resistance is
not accompanied by a lasting loss of virulence [3]. The
number of DR-TB cases appears to be gradually increasing in
all regions of the world. The proportion of DR-TB cases in
the total TB caseload varies by region, with the highest
proportions occurring in Eastern Europe, Russia, Central
Asia, India, and parts of Africa. In many parts of the world,
the rate of drug resistance is unknown because of the lack of
facilities to determine the susceptibility of the strains present
to anti-tuberculosis drugs. The total number of multidrug-
resistant cases and the proportion by region is therefore
probably underestimated [4]. Poorly designed treatment
regimens, inadequate patient compliance, or association with
an immutable disease such as HIV may promote the

development of resistant forms of tuberculosis.

Multidrug-resistant tuberculosis (DR-TB) occurs when
mutational selection of Mtb occurs during first-line anti-
tuberculosis treatment, leading to resistance to rifampicin and
isoniazid. Approximately 10% of patients also develop
resistance to fluoroquinolones and second-line injectable
drugs, leading to extensively drug-resistant tuberculosis
(XDR-TB) following inappropriate treatment. Treatment of
drug-resistant TB is more complex, more expensive, and has
a higher failure rate than that of susceptible TB. Globally, the
treatment success rate for multidrug-resistant/rifampin-
resistant TB was 59% in 2020. HIV patients are up to 2-4
times more likely to die when treated for MDR-TB, but ART
and high-quality TB treatment can reduce mortality. To
control the acquisition and transmission of drug-resistant TB
in HIV-endemic areas, improved treatment regimens are
essential [5].

The diagnosis of drug-resistant tuberculosis (DR-TB)
relies on the bacteriological identification of drug-resistant
strains, as no clinical or radiological signs are specific for the
disease. For this, it is essential to explain to the patient the
method of spitting, which should be done during a coughing
effort after a deep inspiration, to obtain a quality sample.
Salivary sputum is not useful.

Direct microscopy is the most common test used to
diagnose tuberculosis because it identifies contagious cases.
However, bacilloscopy cannot identify resistant tuberculosis.
It is therefore recommended as an adjunct to the Xpert test,
which can detect resistance to rifampin, a drug commonly
used to treat TB. The Xpert test is an automated diagnostic
test that can provide results in less than 2 hours from sputum
samples. However, it is not recommended for patient follow-
up, as it may reveal the presence of genetic material even
after the patient has recovered [6].

Other molecular tests, such as the LPA GenoType
MTBDR plus, prevent the identification of genetic mutations
that make M. tuberculosis strains resistant to certain drugs.
The Xpert test is also recommended for extra-pulmonary TB,
although it is not suitable for all types of specimens. It is
recommended for samples of cerebrospinal fluid, lymph
nodes and other tissues. However, its sensitivity is limited for
stool or urine samples [7, 8].

It is important to note that the shedding of M. tuberculosis
is intermittent, so it is recommended that two tests be
performed to improve diagnostic sensitivity.

The standard chest radiograph is usually the first imaging
test performed when a patient present with chest symptoms.
It is complementary to the clinical evaluation and often
provides key information for diagnosis. This imaging method
uses x-rays to visualize lung, pleural, mediastinal and spinal
lesions. Although standard radiography is the basis for
diagnosis of pulmonary tuberculosis, it is insufficient in 30-
40% of cases. Computed tomography (CT) is more sensitive
for detecting small lesions or areas poorly explored on
standard radiography, such as the lung apex, and for
assessing signs of disease activity, detecting complications,
and guiding specimens. It is also a reference examination to
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analyze the extent of sequelac. In addition to nodulo-
infiltrative sequelae, it is also important to assess the
bronchial tree for bronchial dilatation and to detect the
presence of residual lung cavities, the persistence of which
most often leads to surgical treatment to prevent
superinfection complications, in particular aspergillosis CT
surveillance is not systematic during treatment, but may be
performed in some cases. After treatment has been
discontinued, CT is useful for assessing sequelaec and for
searching for residual lung cavities. CT uses contiguous or
disjointed slices for optimal study of the parenchyma and can
be performed with deep inspiration or supine. Spiral CT is
faster and allows a volumetric exploration without the risk of
missing some slice levels [9, 10].

Magnetic resonance imaging (MRI) is generally not
widely used for the diagnosis of pulmonary abnormalities

caused by TB because of its high cost and limited availability.

However, when performed, it can show some parenchymal
abnormalities such as condensations, excavations, and
nodules, with good correlation to CT findings. Micronodules
are not well studied on MRI. Tuberculous adenopathies show
specific signal abnormalities on T2 sequences depending on
their stage of evolution. They may be moderately hypersignal
when they are the site of lymphoid hyperplasia due to
inflammation. When they are the site of caseous necrosis,
they present a central hyposignal surrounded by a
hypersignal corona. Their liquefaction results in a frank
hypersignal. These 3 stages cannot be distinguished on CT.
On the other hand, MRI is the technique of choice to study
the consequences of tuberculous pericarditis. Positron
emission tomography coupled with CT can also be used to
assess lesion activity, extension, locate a biopsy site, and
evaluate therapeutic response. PET scans correlate with signs
of CT activity and a decrease in PET scans reflects a good
response to anti-tuberculosis therapy. Two patterns of uptake
have been described: a lung uptake pattern with moderate
uptake in nodular and excavated parenchymal lesions and a
lymph node uptake pattern. However, the place of 18F-
fluorodeoxyglucose (FDG) PET scans in infectious diseases
is not clearly validated [10, 11, 13].

The NIX-TB trial is a single-arm, open-label study
conducted in South Africa. The study was designed to
evaluate the 26-week safety and efficacy of the new BPalL
(Bedaquiline, Linezolid and Pretomanid) regimen in patients
with extensively drug-resistant or multidrug-resistant
tuberculosis who had failed second-line therapy. A total of
109 patients were enrolled, 56 of whom were HIV-positive.
Results showed that 90% of patients had good outcomes 6
months after treatment, but toxic side effects of Linezolid
were also observed, such as peripheral neuropathy and
myelosuppression in 81% and 48% of patients, respectively,
The study also determined that toxicity could be reduced
without compromising the efficacy of the BPaL regimen by
reducing the dose and duration of Linezolid. Although the
BPal regimen has shown a high success rate in treating
patients with extensively drug-resistant TB in South Africa,
its use is only conditionally recommended because of the

very low-quality evidence underlying the recommendation.
More controlled studies are still needed to prove whether
BPaL is safer and more effective than other anti-TB regimens.
Ongoing clinical trials, such as endTB and TB PRACTECAL,
should provide direct, high-quality evidence for short-term,
all-oral drug-resistant regimens. [14, 15].

Prevention remains the best way to fight MDR-TB, which

involves

1) optimal management of each case of tuberculosis from
its first manifestation, using effective anti-tuberculosis
drugs and avoiding errors in treatment management,
such as the trial conducted by a Korean team, which
consists of giving an electronic box that opens at a
specific time to patients to remind them of the time of
taking the treatment with a pre-established pillbox and
which helped to have a better compliance, and it is also
necessary to have a strong doctor-patient relationship
TB drug resistance surveillance programs are also
essential to assess the prevalence of multidrug
resistance and guide prevention and treatment strategies.
In addition, the development of new drugs and
treatment approaches for drug-resistant TB is critical to
improving treatment outcomes and reducing the spread
of the disease. [16].

2) Vaccination: The BCG vaccine is derived from
Mycobacterium bovis and protects against severe forms
of tuberculosis in children. For 10 to 15 years after
vaccination, it protects at least 50% of cases of all forms
of TB. However, it only protects the vaccinated
individual and does not affect the chain of transmission
of the disease. In Morocco, where tuberculosis is
widespread, BCG vaccination is routinely given to all
newborns unless contraindicated. Tuberculin testing of
children prior to BCG vaccination is not recommended.
Vaccination should be given as soon as possible after
birth. However, persons with congenital or acquired
cellular immune deficiency, children born to HIV-
positive mothers, and persons allergic to any component
of the vaccine should not be vaccinated. Vaccine
complications include local and regional complications,
as well as rare but serious systemic complications. If
complications occur, surgery or anti-tuberculosis
chemotherapy may be required [17].

6. Conclusion

Since the 1990s, the incidence of drug-resistant or
multidrug-resistant  tuberculosis has been increasing,
especially in developing countries, and is closely correlated
with HIV infection. Thus, it constitutes a serious threat to
global public health. MDR-TB is associated with a high
mortality rate and requires prolonged, complex and
expensive treatment, with serious side effects.

Addition, the development of new drugs and treatment
approaches for drug-resistant TB is crucial to improve
treatment outcomes and reduce the spread of the disease. [18].
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