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ABSTRACT

A 59-year-old man with relapsed pulmonary TB developed rifampin resistance. He presented with chronic untreated hepatitis B, which developed into liver
cirrhosis, type 2 diabetes with diabetic retinopathy, and osteoarthritis of right knee. His initial MDR regimen included levofloxacin, cycloserine, bedaquiline,
linezolid, and high-dose isoniazid. He developed episodes of linezolid-induced myelosuppression, resulting in temporary discontinuation and dose reduc-
tion, and ultimately, substitution of linezolid. On the seventh month of treatment, he developed severe depression with visual hallucination, resulting in cyclo-
serine dose reduction. We maintained the principle of at least 4 active drugs throughout his treatment. He was considered cured after 26 months of

treatment.
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Introduction

Multidrug-resistant tuberculosis (MDR-TB) is notoriously diffi-
cult to treat with reported cure rate around 57%.1 Challenges in
treating MDR-TB includes limited drug option, long treatment
duration, and significant treatment-related adverse events, result-
ing in treatment non-compliance and ultimately, high rate of
treatment failure.” The presence of comorbidities further compli-
cates patient treatment and is associated with higher rate of treat-
ment failure and mortality.>* Currently, there is very little
literature discussing the optimal strategy of MDR-TB treatment
with multiple comorbidities. We report a complicated case of
MDR-TB with multiple comorbidities successfully treated after

several treatment regimen modifications.

Case Report

A 59-year-old Indonesian man was first diagnosed with
pulmonary tuberculosis (ITB) in 2011, he completed a full
course of category 1 treatment of 2RHZE/4RH (rifampicin
(R), isoniazid (H), pyrazinamide (Z), ethambutol (E)) and
was considered cured. In January 2018 he experienced
chronic productive cough with night sweats. His physical exam-
ination was unremarkable. His initial sputum GeneXpert
showed drug-susceptible Mycobacterium tuberculosis. Chest
x-ray was performed, showing perihilar lung infiltrates
(Figure 1). He was treated with category 2 treatment of
2RHZES/1RHZE/5RH (rifampicin (R), isoniazid (H), pyra-
zinamide (Z), ethambutol (E), streptomycin (S)). On the

fourth month of treatment, his GeneXpert evaluation showed

rifampicin resistant (RR) and was referred to an Indonesian
tertiary-care hospital for initiation of MDR-TB treatment.
Choosing the appropriate MDR regiment for this patient was
challenging due to his multiple comorbidities, namely: untreated
chronic hepatitis B, which developed into decompensated liver
cirrhosis (he was diagnosed with hepatitis B in 2011 but only
began treatment with tenofovir disoproxil fumarate 300 mg q.d
in January 2018); type 2 diabetes (treated with insulin); diabetic
retinopathy; and osteoarthritis of right knee. Second-line inject-
able drugs (SLID) and ethambutol were used in his previous regi-
mens, thus were omitted. Pyrazinamide, ethionamide/
prothionamide, and p-aminosalicylic acid (PAS) were omitted
due to liver cirrhosis. At the time of his MDR treatment initi-
ation, the 2018 World Health Organization (WHO) guideline
was not yet published, thus his MDR regimen was designed
based on the 2016 WHO guideline. He started his MDR treat-
ment in July 2018 (baseline body weight: 60 kg), which included
levofloxacin 875 mg OD, cycloserine 875 mg OD, bedaquiline
400 mg OD for 2 weeks followed by 200 mg OD until the
sixth month of treatment, linezolid 600 mg OD, isoniazid 600
mg OD, and pyridoxine 200 mg OD. Monitoring of adverse
drug reaction was performed every 2—4 weeks throughout treat-
ment period, which consisted of, but not limited to: symptom
recording, routine physical examination, retinal examination,
ECG, complete blood count, liver transaminase levels, bilirubin
level, and renal function test. On the second month of treatment,
he developed thrombocytopenia without bleeding manifestation
due to linezolid-induced myelosuppression. Linezolid was
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Figure 1. Pre-Treatment chest X-ray showing right perihilar infiltrates.

stopped for 2 weeks and his platelet count increased from 36,000/
pL to 90,000/uL. Linezolid was reintroduced with lower dose of
300 mg OD. On the seventh month of treatment, he developed
severe depression with visual hallucination, which improved after
the addition of risperidone 1 mg BID and dose reduction of
cycloserine from 875 mg to 500 mg OD. On the 10™ month
of treatment, he developed pancytopenia due to linezolid-induced
myelosuppression. Linezolid was postponed for 2 weeks and rein-
itiated after resolution of pancytopenia. On the 14 month of
treatment, he experienced partial vision loss which was later diag-
nosed as linezolid-induced optic neuritis. Linezolid was substi-
tuted with clofazimine 100 mg OD. Clofazimine was
considered as the best option because during this period the
2018 WHO guideline was published and reclassified clofazimine
as group B medication (previously as group C medication in 2016
guideline). Since the 14™ month of treatment, the regimen of
levofloxacin 875 mg OD, cycloserine 500 mg OD, clofazimine
100 mg OD, isoniazid 600 mg OD, and pyridoxine 200 mg
OD was maintained until the end of treatment with minimal
side effect. He was considered cured after 3 separate negative
sputum culture results with total treatment duration of 26
months. Sputum culture and drug susceptibility testing was per-
formed in a government-run out of hospital laboratory. We were
unable to receive on time culture result due to technical problems
faced by the local laboratory which resulted in the longer treat-
ment duration than the recommended 18-24 months. His com-
plete treatment timeline is sumarized in Figure 2.

Discussion

The presence of multiple comorbidities not only significantly
limited our treatment options but might have also contribu-
ted to the development of severe treatment-related adverse
events in this patient, especially related to liver cirrhosis.
The main adverse events experienced by this patient were
caused by linezolid and cycloserine, both of which are

mainly metabolized in the liver. The permanent discontinu-
ation of linezolid in this patient was due to vision loss caused
by linezolid-induced optic neuritis, which might have been
predisposed by his diabetic retinopathy. Linezolid inhibits
mitochondrial protein synthesis and disruption of cellular
proliferation, resulting in myelosuppression and peripheral
as well as ocular neuropathy.®* Linezolid-induced myelo-
suppression is time-dependent, thus is expected to occur
when used long term (> 14 days).é’7 Fortunately, it’s revers-
ible with medication discontinuation and can be resumed
with appropriate dose adJ'ustm(=,nt.8’9 On the other hand,
linezolid-induced optic neuritis has been associated with
permanent vision loss and dose-reduction approach hasn’t
been proven to be effective risk mitigation strategy.'®'? As
a consequence of liver cirrhosis, our patient had a baseline
platelet count of 110,000/pL, which might contribute
towards the susceptibility of profound thrombocytopenia
caused by linezolid. However, it is important to note that
his platelet count returned to pre — treatment level after the
completion of MDR-TB regimen.

Neuropsychiatric symptom is a frequent adverse event
associated with cycloserine and should be routinely assessed,
especially when used in combination with isoniazid and
levofloxacin.'®!* Currently there is no consensus for treat-
ing cycloserine-induced neuropsychiatric adverse event.
However, it’s known to be dose-related with mixed response
towards anti-psychotic medications.’***"*® Dose reduction
is recommended in patients who are unable to tolerate
cycloserine-related toxicity.'”

Treatment-related adverse event is in MDR-TB is very
common with estimated frequency reported to be around
90%, around half of which require regimen modification,
and around 5% of patients require permanent discontinuation
of the offending drug.18 However, treatment outcome is gen-
erally unaffected, provided the patient remained compliant.'”
When modifying treatment regimen, we always maintained
the principle of at least 4 active drugs as recommended by
the WHO guideline.”® Discontinuation of linezolid in this
patient left us with very limited drug option. Fortunately,
more recent studies reported clofazimine to have better
against MDR-TB  than
thought,?"*? leading to its reclassification as class B agent
in the 2018 WHO guideline and conveniently provided us
with excellent substitute for linezolid.** On May 2022, the
WHO published
6-month BPaLM regimen — comprising bedaquiline, preto-

effectiveness previously

a rapid communication suggesting
manid, linezolid (600 mg) and moxifloxacin, as well as
9-month all oral bedaquiline-containing 23
Although compelling, these shorter regimens might be diffi-

cult to implement on our patient for several reasons. Firstly,

regimen

access towards pretomanid is still difficult in Indonesia.
Secondly, the dose intensity of linezolid was reduced in our
patient due to drug-related toxicity. Thirdly, ethionamide,
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Figure 2. Treatment timeline.

which is a common substitute for linezolid in the 9-month all
oral bedaquiline-containing regimen, couldn’t be given to our
patient due to liver cirrhosis.

It should be noted that our lab was unable to examine the
resistance towards isoniazid, thus it is still possible that this
patient had rifampicin-monoresistant, isoniazid-susceptible
strain, explaining the effectiveness of high-dose isoniazid.
Nevertheless, we treated this patient as MDR-TB as sug-
gested by the WHO in such circumstances.?’ We managed
to maintain levofloxacin and high-dose isoniazid throughout
the treatment duration and bedaquiline was given for 6
months as recommended which might contribute to the suc-
cessful microbiological conversion in this patient. We chose
to maximize the treatment duration for at least 24 months
(which was later extended to 26 months) as this patient
might have impaired immune response due to diabetes and

liver cirrhosis.>*?°

Conclusion

A personalized treatment approach is required in MDR-TB
with multiple comorbidities. Treatment regimen should
always consist of at least 4 active drugs. Active detection and
prompt management of treatment-related adverse events are
necessary to ensure treatment safety and success.
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