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Adverse Events Associated With New
Injectable-Free Multidrug-Resistant
Tuberculosis Drug Regimens

Efectos adversos asociados a los nuevos tratamientos
farmacológicos sin inyectables contra la tuberculosis
multirresistente

Dear Editor,

Multidrug-resistant tuberculosis (MDR-TB) represents a  global

challenge. In 2018, 186,772 new cases of MDR-TB or TB resistant to

rifampicin (RR-TB) were notified globally, resulting in  an estimated

incidence of 484,000 (95% confidence interval 417,000–556,000).1

Mathematical modelling studies estimate the number of MDR-TB

in children as between 25,000 and 32,000 annually, although it

is suspected that <5% are identified and even less are correctly

treated.2

Treatment outcomes for MDR-TB remain suboptimal. In the last

40 years only two new drugs for TB treatment have been licen-

sed (bedaquiline and delamanid).3 However, the World Health

Organization (WHO) has recently updated its guidelines on MDR-

TB treatment, as well as the SEPAR guideline updated in 2017.4,5

They propose new drug combination regimens which exclude the

second-line injectable agents and include bedaquiline, delamanid

and other repurposed drugs such as linezolid and clofazimine in

order to optimize safety and efficacy.4 Bedaquiline is  considered

highly effective and is recommended in  all MDR-TB regimens for

adults and children > 6 years; however, it is expensive and not

currently available in many European countries such as Spain.

Bedaquiline dosing and safety studies are yet to be done in young

children (<6 years). Linezolid is  also recommended as a  core agent

with good activity against M. tuberculosis including extensively

drug-resistant (XDR) strains. Fluoroquinolones (levofloxacin and

moxifloxacin) complete the group of the most effective agents

(Group A).4 The major advantage is that they are all-oral regi-

mens, increasing treatment feasibility and reducing severe adverse

events such as ototoxicity and nephrotoxicity caused by  the ami-

noglycosides. However, these new drug regimens are not exempt

from adverse events and data on safety and efficacy in  children

are scarce.2 We present a case of probable cycloserine-associated

behavioural disturbance with neuromuscular symptoms, as well as

intracranial hypertension secondary to levofloxacin in  a  child with

MDR-TB.

A previously healthy, not BCG-vaccinated, Spanish six-year-old

girl was  diagnosed with tuberculosis (TB) following active house-

hold contact tracing. Her father, diagnosed with infectious MDR

pulmonary TB, was  the index case.

At  diagnosis she  was  asymptomatic, with normal physical exa-

mination and a  positive tuberculin skin test (induration of  13 mm).

Left hilar enlarged lymph nodes were suspected on her chest-X-ray

and bilateral enlarged mediastinal and hilar lymph nodes with bila-

teral lung nodules were detected on chest computed tomography

(CT) (Fig. 1). Serial gastric aspirate specimens for acid-fast bacilli

smear microscopy, PCR and mycobacterial culture were negative

in the patient; however, M. tuberculosis cultures were positive in

both her father and four-year old brother, with isolates showing

resistance to isoniazid, rifampicin, pyrazinamide, ethionamide and

streptomycin. These findings were sufficient for the diagnosis of

MDR  pulmonary TB, reserving the bronchoscopy in the event that

the patient did not have a known TB contact or  antimicrobial

sensitivity pattern. Therefore, an injectable-free treatment regi-

men was  initiated with levofloxacin (18.5 mg/kg/day), linezolid
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Fig. 1. Chest computed tomography scan showing lymph nodes (white arrows) and

parenchymal opacities (yellow arrows).

(14 mg/kg/day), clofazimine (100 mg every second day), cyclose-

rine (18.5 mg/kg/day) and ethambutol (18.5 mg/kg/day).

Three weeks later, she was admitted to hospital due to  vomi-

ting and refusal to  take MDR-TB drugs. On  admission she presented

with right-sided torticollis and an adjustment disorder with mixed

disturbance of emotions and conduct including insomnia and an

anxiety crisis. Six days later, the patient also developed right perip-

heral facial palsy. A cranial and cervical spine CT scan did not show

any abnormal findings such as an intracranial tuberculoma or cer-

vical spine TB. Complete blood count (CBC), renal, hepatic and

mineral panel and thyroid function tests were normal. Rheuma-

toid factor and anti-nuclear antibodies were negative. Cycloserine

was considered as likely responsible for these clinical findings

and was discontinued: neuro-psychiatric symptoms progressively

disappeared. Delamanid (4 mg/kg/day) was added to the treatment

regimen to replace cycloserine.

Two weeks later (5  weeks after treatment initiation), bilateral

optic disc swelling was detected after performing a  routine opht-

halmological toxicity examination. She was asymptomatic at this

time and a brain magnetic resonance imaging showed a  papillary

protrusion and posterior flattening of both eyes (indirect signs of

intracranial hypertension) without any other abnormal radiological

findings. Cytological and biochemical analysis of the cerebrospi-

nal fluid were normal and culture was negative. An increased

intracranial pressure (ICP) (34 cm H2O) confirmed the diagnosis of

intracranial hypertension. Levofloxacin was considered the likely

cause and was discontinued. To manage the raised ICP, acetazo-

lamide was added, causing metabolic acidosis, which was treated

with oral bicarbonate. Thereafter her clinical resolution was  good

with a progressive decrease of ICP and after six weeks the fundus

examination returned to normal.

At present, she is in the 8th month of treatment and medica-

tions including linezolid, clofazimine, delamanid, and ethambutol

are well tolerated. She remains asymptomatic presenting an ade-

quate weight gain. Serial chest X-ray are  normal and a  chest CT will

be scheduled at the end of treatment at 15 months from treatment

initiation. Clinical follow up including CBC, electrocardiogram and

ophthalmologic exam is performed on a monthly basis.

This case report shows the challenges of managing MDR-TB in

children. The clinical evolution of this case with several adverse

events related to the MDR-TB treatment, highlights the potential

risk of adverse effects caused by  these new drug combinations and

the concern that treatment interruption may  compromise treat-

ment efficacy.

Initially, the patient presented with behavioural disturbance

after three weeks of MDR-TB therapy. The association of cycloserine

with depression, psychosis and neuropathy is well established.3

Cycloserine-associated neuro-psychiatric effects are likely due to

its binding to N-methyl-d-aspartate receptors and it has been

demonstrated that these adverse events are related to high drug

concentrations in  serum. This has led to investigate the therapeutic

use of cycloserine at lower doses for psychiatric disorders.6 The-

rapeutic drug monitoring is used to individualize treatment doses

and might help to prevent toxicities caused by high drug concentra-

tions; however, it was not  performed in  this case as it was  not locally

available. Moreover, based on the presence of right-sided tortico-

llis and lower motor neuron facial palsy, a space-occupying lesion

was also ruled out. We  finally attributed these neuro-psychiatric

symptoms to cycloserine, as they progressively disappeared after

the withdrawal of the drug.

The association between fluoroquinolones and intracranial

hypertension has been previously described, although it is  rare,

and the pathogenic mechanism is not completely understood.7

Few case reports have shown specific association of levofloxacin-

induced intracranial hypertension between 5  days and 3 months

after the start of the treatment.8–10 We  decided to  discontinue levo-

floxacin and improvement of her condition was  observed in  a short

period of time.

Fluoroquinolones are a key component for MDR-TB treatment.

When contraindicated, the therapeutic strategy should be planned

as extensively drug-resistant tuberculosis. Therefore, she eventua-

lly continued with a “non-optimal” regimen with good radiological

response.

Despite the improvement in  therapeutic strategies for MDR-TB,

this case points out the need to keep searching for the most effec-

tive and least toxic drug regimen(s) for MDR-TB in  children and in

adults.
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COVID-19: enfermedad nueva, manifestaciones
nuevas

COVID-19: New disease, new manifestations

Estimado Director:

Se trata de una mujer de 66 años que ingresa en la sala de

neumología en marzo de 2020 por neumonía bilateral grave por

COVID-19. No presentaba antecedentes respiratorios previos y

nunca había sido fumadora o se había expuesto a  inhalantes o

tóxicos ambientales. Como antecedentes médicos, padecía disli-

pemia bien controlada farmacológicamente, tiroiditis autoinmune

que no precisaba tratamiento y había sido intervenida por un tumor

mamario benigno y un linfoma folicular de piel cuyo estudio de

extensión fue negativo.

Durante las primeras 24 h  de ingreso, presenta mala evolución

con empeoramiento clínico, radiológico y  gasométrico a  pesar del

tratamiento, por lo que se decide su traslado a la  unidad de cuidados

intensivos (UCI). Durante su  estancia en la UCI, requiere ventila-

ción mecánica invasiva y  maniobras de pronación. Dada la  fiebre

persistente, se optimiza el tratamiento antibiótico (ceftriaxona,

azitromicina, ceftarolina, piperacilina/tazobactam) y  se  instaura

tratamiento recomendado por protocolo para COVID-19 (lopina-

vir/ritonavir, Betaferon® e hidroxicloroquina). Además, se añadió

dexametasona y  recibió una única dosis de tocilizumab (400 mg).

Biológicamente destacaban niveles de ferritina >  15.000 ng/ml e

IL-6 previa a tocilizumab de 206 pg/ml. Finalmente, tras una estan-

Figura 1.  Se puede observar la diferencia de saturación en  sedestación respecto al  decúbito, así como el  incremento de la  frecuencia cardiaca.

cia prolongada en la UCI, experimenta mejoría y es dada de alta a

sala de hospitalización.

Su posterior evolución en neumología fue lenta pero favorable:

la mejora clínica se acompaña de una reducción progresiva de las

necesidades de oxígeno suplementario y de la disminución de todos

los parámetros inflamatorios (PCR, LDH, ferritina, IL-6; CPK, dímero

D), así  como de los infiltrados radiológicos. En dicho contexto, se

decide iniciar programa de rehabilitación en cama y pruebas de

progresiva tolerancia a  la sedestación tras ingreso prolongado.

No obstante, y a  pesar de la  mejora, presenta cuadros de

desaturación (hasta SpO2 al 90% con FiO2 al 50%) coincidiendo con

la sedestación, junto con taquicardia, taquipnea, cianosis distal e

intensa disnea. Sin embargo, los cuadros se resolvían completa-

mente al adoptar de nuevo el  decúbito (fig. 1). El primer episodio

de desaturación se acompañó  de un florido cuadro sincopal, por lo

que se solicitó un estudio urgente para descartar un episodio car-

diaco agudo (el  ECG  mostró un BRDHH ya  conocido, y el NTproBNP y

las troponinas ultrasensibles fueron normales), así  como un angio-

TC que fue negativo para tromboembolismo pulmonar y trombosis

venosa profunda de miembros inferiores. No obstante, la TC detectó

numerosas áreas de opacidad en  vidrio deslustrado de predomi-

nio subpleural, especialmente abundantes en  las bases pulmonares,

hallazgos todos en  relación con el proceso infeccioso en  resolución.

Ante la  sospecha clínica de síndrome platipnea-ortodeoxia (SPO),

se  solicitó un ecocardiograma con inyección intravenosa de suero

agitado que no  evidenció signos de shunt intracardiaco ni paso tar-

dío de burbujas. Finalmente, el SPO cedió tras varias semanas de

convalecencia.
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