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Abstract

Tuberculous meningoencephalitis (TBM) is the most severe, life-threatening form of tuberculosis that contributes to as much as 5%
of cases of extrapulmonary tuberculosis. Emerging at the end of 2019, COVID-19 has been shown to affect various organs, includ-
ing the brain. In this case report, a 21-year-old woman diagnosed with TBM, being in the intensive phase of tuberculous therapy,
came with dysphagia and dysphonia as new complaints felt one day before admission accompanied by a positive meningeal sign,
diplopia, and cephalgia, which became heavier after previously getting better. Cough and fever followed this complaint two days
before admission. About the laboratory results, the PCR was positive for COVID-19, and CT scans showed increased leptomeningeal
enhancement when compared with CT scan one month earlier. The patient received intravenous dexamethasone, anti-tuberculosis
drugs, phenytoin, aspirin, oseltamivir, and hydroxychloroquine. The patient died four days after being hospitalized due to respira-
tory failure. This case report shows the coinfection of COVID-19 and TBM resulting in a poor tuberculosis treatment response and

outcome.
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1. Introduction

Tuberculosis is the second leading cause of death from
infectious diseases globally, especially in developing coun-
tries, accounting for around 1.5 million people each year.
Some deaths are also due to the increasing rate of HIV in-
fection (1, 2). One of the tuberculosis manifestations is tu-
berculous meningoencephalitis, accounting for as much
as 5% of extrapulmonary tuberculosis cases. Tuberculous
meningoencephalitis often presents with atypical symp-
toms, sometimes leading to diagnosis and therapy delays
(3-5).

In Indonesia, the number of tuberculosis cases found
and treated in 2020 was 344,992, with 11% being extrapul-
monary tuberculosis (6). Emerging at the end of 2019,
COVID-19 has infected 60 million people and caused 1.5 mil-
lion deaths worldwide. In Indonesia, COVID-19 has infected
600,000 people, leading to 19,000 deaths. Besides, COVID-
19 has been shown to affect various organs (7). An exag-
gerated inflammatory response causes damage to these or-
gans. Although most symptoms are in the respiratory sys-

tem, neurological manifestations are often found, prov-
ing that COVID-19 may act as an opportunistic pathogen in
the nervous system, especially the brain (6, 8, 9). Several
neurological manifestations were found, including stroke,
polyneuropathy, myopathy, and seizures, but there are still
limited data about COVID-19 in tuberculous meningoen-
cephalitis (4, 9).

Several case reports have shown a close link between
tuberculosis infection and COVID-19. Risk factors are old
age and several comorbidities, such as diabetes mellitus
and chronic respiratory disease, closely associated with
poor outcomes in tuberculosis and COVID-19 (10, 11). In a
cohort study conducted by Tadolini et al., 38.8% of tuber-
culosis patients receiving anti-tuberculosis therapy were
still at risk of COVID-19 infection, and higher mortality rate,
especially elderly patients (2). This case report discusses
the presence of COVID-19 infection in a young tubercu-
lous meningoencephalitis patient already receiving anti-
tuberculosis drugs with poor treatment response and out-
come.
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2. Case Presentation

A 2l-year-old woman diagnosed with tuberculous
meningoencephalitis in the intensive phase of tubercu-
lous therapy presented with a complaint of dysphagia
from one day before admission. The patient complained
of difficulty swallowing drinks and soft foods. The patient
also complained of dysphonia that appeared simultane-
ously. There were cough and fever for two days. There were
other complaints such as double vision, improving at the
beginning of tuberculosis therapy but worsening a few
days before admission. Headache and neck stiffness are
still present.

The patient had been diagnosed with tuberculous
meningoencephalitis for one month since August 2020.
Due to hydrocephalus complications, a ventriculoperi-
toneal (VP) shunting was performed on the patient at
the first hospitalization. The patient received oral anti-
tuberculosis (streptomycin, rifampin, isoniazid, and
pyrazinamide). When first diagnosed, the patient also
had a focal to bilateral motor onset tonic-clonic seizure
and was routinely receiving the oral antiepilepsy drug
(phenytoin). The patient was previously diagnosed with
tuberculous lymphadenitis and was finished its treatment.

We found neck stiffness as a meningeal sign. There
were also left abducens nerve, right glossopharyngeal
nerve,and right vagus nerve palsy. Besides, there were bidi-
rectional nystagmus and dysmetria on the right side. On
laboratory examination, euvolemic hypoosmolar hypona-
tremia was found, and the presence of reactive COVID-19
rapid test results was confirmed by a positive PCR test from
the second day after readmission. On CSF examination,
we found an increase in protein by 731 mg/dL, low glu-
cose 14 mg/dL, and a predominance of MN of 90% with
positive Nonne’s and Pandy’s tests, which was typical for
tuberculous meningoencephalitis infection. The patient
was tested with Gene X pert for tuberculosis in the CSF
and sputum, withoutresistance to anti-tuberculosis drugs.
The CXR results showed pneumonia and minimal effusion
in the left lung field (Figure 1). Head CT scan showed in-
creased leptomeningeal enhancement compared to the CT
scan one month earlier. There was a hypodense appear-
ance in the left temporal lobe and head CT, probably due to
vasculitis. The VP shunt was still in place and did not show
any signs of hydrocephalus (Figure 2).

Later, the patient was diagnosed with tuberculous
meningoencephalitis with vasculitis and confirmed
COVID-19 infection. The patient was treated with in-
travenous dexamethasone, anti-tuberculosis drugs,
phenytoin, aspirin, N-acetylcysteine, oseltamivir, and
hydroxychloroquine. We give oseltamivir and hydroxy-
chloroquine to patients because these therapies are used

Figure 1. Chest X-ray AP projection. Pneumonia and minimal left pleural effusion
are seen.

in the early phase of the COVID-19 pandemic in Indonesia,
where there is no available therapy according to the rec-
ommendations of the FDA. The patient was treated with
high flow oxygen at the beginning of her treatment. The
patient was intubated on the third day of hospitalization
because oxygen saturation dropped to 78%. The patient
died four days after hospitalization due to respiratory
failure.

3. Discussion

Tuberculous meningoencephalitis is the most com-
mon manifestation of TB in the central nervous system as-
sociated with high sequelae and mortality if not treated
properly (12). In this study, we discussed a 21-year-old
woman diagnosed with tuberculous meningoencephali-
tis and was still in the intensive phase of therapy, pre-
senting with new complaints of dysphagia and dysphonia.
The patient also had worsening complaints of diplopia,
headache, and fever. Tuberculous meningoencephalitis of-
ten occurs in patients with immunodeficiency due to mal-
nutrition, aging, malignancy, and HIV infection. Patients
may also have another type of tuberculosis manifestation,
such as pulmonary tuberculosis, occurring in 50% of the
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Figure 2. Head CT of patients with and without contrast in August 2020 (right) and September 2020 (left). Appropriate with tuberculous meningoencephalitis with increased
leptomeningeal enhancement. Subacute infarction of the left temporal lobe is possibly due to vasculitis. There are no visible features of hydrocephalus and VP shunt on site.

patients (12,13). In this patient, there was a history of tuber-
culous lymphadenitis with completed previous therapy.

Tuberculous meningoencephalitis is characterized by
a subacute onset with prodromal symptoms such as
fever, headache, and vomiting a few weeks earlier, show-
ing severe headache symptoms, altered consciousness,
stroke, hydrocephalus symptoms, and neuropathy of cra-
nial nerves (12). In this patient, there were symptoms char-
acteristic of TB meningoencephalitis, such as headache,
fever, neck stiffness, left abducens, right glossopharyn-
geal, and right vagus nerve palsy. In addition, one could
find bidirectional nystagmus and dysmetria on the right
side. The complaint of tuberculous meningoencephali-
tis is dominated by the rupture of the subependymal or
subpial tubercles into the subarachnoid space. Tubercu-
lous meningoencephalitis primarily affects the cerebel-
lum, brain stem, and basal cisterns by forming a gelatinous
exudate around the area, inducing edema and perivascu-
lar infiltration. In addition, there is also an inflammatory
mechanism in the walls of blood vessels that can cause in-
farction and bleed due to damage to these vessels (12, 13).

This patient also had a focal to bilateral motor on-
set tonic-clonic seizure when first diagnosed and was rou-
tinely receiving phenytoin. Seizures are one of the symp-
toms of tuberculous meningoencephalitis, which is quite
frequent in 17 - 93% of cases. The seizures can be either
acute symptomatic or unprovoked seizures. The cause of
these seizures is mainly the inflammation of the brain,
nerve damage, and activation of glial cells (13, 14). This pa-
tient also showed a subacute infarction in the temporal
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lobe, probably due to vasculitis and appropriated with the
semiology of the patient’s focal to bilateral motor onset
tonic clonic seizures.

In the clinical picture of the patient described previ-
ously, there was a worsening of the symptoms, especially
cranial nerve disorders with previously existing deficits. In
the chest CXR, there was a picture of pneumonia and min-
imal effusion in the left lung field with a positive rapid test
and confirmed COVID-19 infection, which was not found in
the previous admission. In the head CT scan, the menin-
goencephalitis process worsened, marked by an increase
in the leptomeningeal enhancement compared with the
previous head CT.

The poor clinical outcome of tuberculous meningoen-
cephalitis may be correlated with COVID-19 infection. Sev-
eral studies have suggested that tuberculosis and viral
respiratory infections affect the immune response, where
both synergisms can worsen the patient’s clinical condi-
tion (1, 15). In a meta-analysis, patients with tuberculosis
showed 2.1 times more risk of developing severe COVID-19
infection. Tuberculosis infection in people with systemic
lupus erythematosus (SLE) shows a longer duration of ill-
ness with high CRP levels and low CD4+ counts (11). This
suggests that tuberculosis infection can suppress the im-
mune system, increasing the risk of infection with other
pathogens and worsening outcomes. Besides, despite be-
ing very important, steroid therapy in tuberculous menin-
goencephalitis patients can also aggravate the immuno-
suppressive condition in these patients (4, 16).

Some evidence suggests that COVID-19 can initiate ex-
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cessive inflammation by increasing the secretion of IL-1b,
[FN-y, TNF-a, IL-2, IL-4, and IL-10, which, in turn, will cause a
cytokine storm. This cytokine storm can correlate with the
ability of TB to invade the brain by decreasing the blood-
brain barrier ability. In a mouse model study, COVID-19
was able to reactivate dormant Mycobacterium tuberculo-
sis from mesenchymal stem cells CD271+3. Several stud-
ies found an increased secretion of type I interferon (such
as IFN-1 and IFN-b) occurring in the early stages of viral
infection. However, IFN type I can decrease the ability of
macrophages to respond to IFN-y, which is essential for
controlling the intracellular growth of M. tuberculosis (11,
16).

Apart from increasing the risk of reactivation and in-
creasing the pathogenicity of M. tuberculosis, COVID-19 it-
self can be neuroinvasive or induce immune reactions,
damaging the nervous system. Besides, COVID-19 can in-
vade the CNSvia the hematogenous route or by retrograde
synaptic transmission through the olfactory nerves route.
The COVID-19 receptor, ACE-2, is highly expressed in the
CNS. Meningoencephalitis was associated with COVID-19
infection in several cases, but PCR results from the CSF
were negative. Another mechanism can explain the neg-
ative PCR result. COVID-19-related encephalitis is proba-
bly caused by immune mediation after infection or para-
infection. The presence of respiratory failure can also ex-
plain the poor prognosis of COVID-19 in CNS infection due
to the involvement of medullary respiratory centers (4,
8). Coinfection with M. tuberculosis as tuberculous menin-
goencephalitis and COVID-19 can result in poor outcomes
in cases of tuberculous meningoencephalitis receiving ad-
equate anti-tuberculous therapy.
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