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Case Report: Thalidomide

in the treatment of
complicated central nervous
system tuberculosis

Ping Liu?, Tao Li*, Xiuhong Xi*, Ning Pei', Wei Huang*,
Xuhui Liu*, Lu Xia*, Yang Yang® and Shuihua Lu™*

tDepartment of Tuberculosis, Shanghai Public Health Clinical Center, Fudan University,
Shanghai, China, ?National Clinical Research Center for Infectious Disease, Shenzhen Third
People’s Hospital, Shenzhen, China

Central nervous system tuberculosis (CNSTB) is the most fatal type of
tuberculosis (TB). Early administration of glucocorticoids can improve the
prognosis of CNSTB patients and reduce mortality; however, some CNSTB
patients do not respond well to anti-tuberculosis drugs and glucocorticoids. As
an immunomodulatory drug, Thalidomide has been used under such
circumstances. We retrospectively reviewed the drug to describe its clinical
characteristics, efficacy, and safety in the treatment of four complicated CNSTB
patients who responded well to thalidomide. Thalidomide may be an effective
and well-tolerated drug for the treatment of CNSTB, and therefore requires
further study.

KEYWORDS
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Introduction

Tuberculosis (TB) is caused by Mycobacterium tuberculosis (MTB) and remains a major
cause of ill-health and mortality. Around 9.9 million people fell ill with TB in 2020 (1).
Central nervous system tuberculosis (CNSTB) is the most fatal type of TB, which include
tuberculous meningitis(TBM), tuberculoma without meningitis and spinal tuberculosis. It
accounts for approximately 5-10% of all extrapulmonary TB cases and 1% of all TB cases
(2). Although CNSTB is a crippling disease with a high rate of morbidity and mortality,
early application of glucocorticoids can improve patient prognosis and reduce mortality (3,
4). However, some patients do not respond well to anti-tuberculosis drugs (ATD)(include
isoniazid, rifampicin,ethionamide and pyrazinamide) and glucocorticoids (5). Studies have
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shown that the immunomodulatory drug thalidomide can help
alleviate these problems, especially when glucocorticoids are
ineffective (6, 7).

In the present study, we describe a case series of four patients with
complicated CNSTB who were treated with adjunctive thalidomide
between 2017 and 2020. We aim to report our experience of using
thalidomide to treat a range of complicated CNSTB cases (Table 1).

Case 1

A one-year-old girl presented with fever and vomiting. No
focal neurology was detected on examination. Magnetic

10.3389/fitd.2022.983635

resonance imaging (MRI) showed abnormally enhanced
nodular lesions near the right cerebral horn. Cerebrospinal
fluid (CSF) and gastric juice (GJ) were positive for X-pert
MTB/RIF assay with no rifampicin resistance (RR). CSF
culture was positive for MTB. The patient was treated with
antitubercular therapy (ATT) and dexamethasone. Fever and
vomiting improved after 20 days in the hospital, but symptoms
repeated on the 50" day. With her guardian’s consent,
thalidomide was initiated at a dose of 5 mg/kg/d. The patient’s
temperature returned to normal after five days of thalidomide
administration and continued for three months without side
effects. ATT was discontinued after one year. The girl responded

TABLE 1 Demographic, clinical, laboratory and imaging findings of 4 patients of CNSTB treated with thalidomide.

Casel Case2
Age 1 8
Sex(Female/Male) F
Presenting features
Fever Y Y
headache N Y
vomit N Y
cough N Y
Coma N N
marasmus N N
Neck rigidity N N
Seizures N N
Motor weakness N N
Clinical stage 1 I

CT/MRI findings of IRIS Single tuberculomas

Extra CNSTB Normal
T-SPOT ) (+)
CSF
Cells 170 140
Pro mg/L 685 1091
Glu mmol/L 0.68 1.48
Cl mmol/L 121 118
Mtb culture
CSF (+) )
Sputum(gastric juice) (-) (+)
Hydrothorax / /
Xpert
CSF (+) (-)
Sputum(gastric juice) (+) (+)
Hydrothorax / /
Thalidomide initiation from 7 8
presentation(w)
Thalidomide dose (mg/kg/d) 5 4
Thalidomide duration of therapy (w) 12 8
Outcome Normal Normal

Multiple tuberculosis

Miliary pulmonary tuberculosis

Case3 Cased

28 22
M M

e e S e
Z < <KzZHK KK

111 1T

Increased lesions,vasculitis Multiple tuberculomas

Spinal intramedullary lesion

Pulmonary, pleurisy, Miliary pulmonary tuberculosis,

Peritonitis,cervical lymphadenitis ~ pleurisy
) )

30 85

1683 1133
1.02 1.73
101.2 115

) )

+) )

) /

) (+)

) )

) /

16 8

33 3

8 16
Right hemiplegia, Normal

intellectual disability

symbol +, positive; symbol -, negative; symbol /, no result.
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well to this treatment and had no central nervous
system sequelae.

Case 2

A nine-year-old boy presented with fever, headache,
vomiting, and cough. No focal neurology was identified. An
MRI (Figures 1A-C) revealed multiple rounded lesions in the
left occipital lobe with peripheral enhancement. The proximal
end of the right middle cerebral artery was thin, and tuberculous
vasculitis was considered. GJ was positive for X-pert MTB/RIF
assay and MTB culture with no drug resistance. The patient was
started on ATT and dexamethasone for four weeks. Although
gradual improvement was observed initially, the patient
complained of headache, vomiting, and fever following the
reduction of glucocorticoids. Repeat MRI (Figures 1D-F)
showed that the left occipital lobe lesion was significantly

10.3389/fitd.2022.983635

larger than the anterior lesion. As G] MTB culture with drug
susceptibility testing had been obtained, the possibility of drug-
resistant TB was not considered, which made the diagnosis of
paradoxical reactions more likely. Therefore, the glucocorticoid
dose was maintained and thalidomide was initiated at a dose of 4
mg/kg/d for two months,Thalidomide treatment improved the
intracranial lesions (Figures 1G-I). ATT was maintained for one
year. The patient has since recovered.

Case 3

A 28-year-old male on treatment for pulmonary TB,
pleurisy, and peritonitis for two weeks presented with fever,
headache, vomiting, coma, and cough. Neurological
examination revealed a dense right-sided hemiparesis in
isolation and neck rigidity (Glasgow Coma Scale GCS 8/15).
Brain CT imaging (Figures 2A-D) confirmed an abnormal

FIGURE 1

(A—C) MRI revealed multiple rounded lesions in the left occipital lobe with peripheral enhancement. (D—F) MRI showed that the left occipital
lobe lesion was significantly larger than the anterior lesion. (G—I) Thalidomide treatment improved the intracranial lesions after 2 months.
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signal in the right temporal lobe with associated meningeal
thickening and enhancement, and multiple linear and nodular
enhancement was observed in the area of the right middle
cerebral artery. Hydrothorax was positive for X-pert MTB/RIF
assay with no RR. The culture of sputum and hydrothorax was
positive for MTB after three weeks. The patient commenced
ATT and dexamethasone. After 16 weeks of therapy, the patient
remained with right-sided hemiplegia evident on exercise and

10.3389/fitd.2022.983635

intellectual disability. The patient’s meningitis was complicated
with vasculitis. So thalidomide was started at a dose of 3.3 mg/
kg/d for two months to maximally inhibit inflammation. In the
days following the initiation of thalidomide, the patient became
more responsive and was able to follow simple one-stage
commands and move his right limbs,and MRI showed obvious
improvement of intracranial lesions (Figures 2E, F). After 18
months of ATT, the patient improved and was able to walk by

FIGURE 2

(A-D) Brain CT imaging before treatment, abnormal signal in the right temporal lobe with meningeal thickening and enhancement and multiple
linear and nodular enhancement in the right middle cerebral artery. (E, F) Brain MRI showed thalidomide treatment improved the intracranial

lesions after 2 months.
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himself with a mild limp. Computational power, cognitive ability
and linguistic ability improved but did not reach the level of
his peers.

Case 4

A 22-year-old male presented with fever, headache,
vomiting, and coma. Clinical examination revealed meningitis
and lethargy (GCS 12/15). MRI (Figure 3A) showed multiple
enhancing nodular lesions from the left cerebellar hemisphere
and the right occipital lobe to the right frontal lobe. CSF was
positive for X-pert MTB/RIF assay with no RR. The patient was
started on standard ATT and dexamethasone. The patient
improved quickly and returned to normal consciousness a
week later. The dexamethasone dosage was reduced gradually.
Two months later, the patient complained of backache. A repeat
MRI (Figure 3B) showed cervical and thoracic spinal membrane
thickening and enhancement with multiple rounded lesions.
Oral glucocorticoids (prednisone) were administered at a
dosage 10 mg/d. The extent of spinal cord swelling and risk of
cord compression was felt to justify the simultaneous initiation
of thalidomide in an attempt to maximally inhibit inflammation.
Therefore, thalidomide (3 mg/kg/day) was administered for 4
months, while the TB regime was continued for an additional 12
months. The patient remains clinically well (Figure 3C).

Discussion

Inflammation in the brain has always been regarded as an
important determinant of the prognosis of CNSTB. It has been
proven that the levels of TNF-a, IL-2, IL-6, and IFN-y in the CSF
play an important role in the pathogenesis and severity of

FIGURE 3

10.3389/fitd.2022.983635

tuberculous meningitis (TBM) (8). As early as 1950, it was
found that glucocorticoids alleviated the meningitis reaction
(9). However, in the treatment of CNSTB, an immune
reconstitution inflammation syndrome (IRIS) often occurs
after the glucocorticoid dosage is reduced. It showed that the
initial treatment was effective with the clinical symptoms and
imaging manifestations deteriorating after 2 weeks to 3 months
of full treatment (10, 11). In our study (Table 1), IRIS occurred
after 2 weeks to 4 months of full treatment. Three cases showed
deterioration of clinical and neuroimaging manifestations, and
one case only showed deterioration of clinical manifestations.
Therefore, it is necessary to explore additional adjunctive anti-
inflammatory drugs, which can better dampen excessive
inflammation in CNSTB. Thalidomide is one of these drugs,
especially when traditional high-dose corticosteroid therapy fails
to control chronic inflammation and other neurological
complications associated with TBM (12, 13).

As a potent TNF-ou inhibitor, the clinical application of
thalidomide in immune, neoplastic, and infectious diseases has
expanded considerably in recent years. Using a rabbit model of
TBM, Tsenova et al. (14) demonstrated that thalidomide treatment
combined with antibiotics markedly reduced TNF-o levels,
leukocytosis, and brain pathology, resulting in 100% survival of
the infected rabbits. Studies suggest that thalidomide has a beneficial
effect on TBM during antibiotic treatment in children (15). In our
study, in Table 1, two children and two adults without HIV treated
with adjunctive thalidomide for CNSTB-related complications
(IRIS) had good prognoses. The IRIS in cases two, three, and four
occurred during corticosteroid reduction, then thalidomide was
initiated. Therefore, thalidomide may have had a role in allowing
the safe reduction of steroids. Patients with high risk factors such as
optochiasmatic arachnoiditis, tuberculomas (cases one and two),
vasculitis leading to cerebral infarcts (cases two and three), and
spinal arachnoiditis (case four) may need to use thalidomide earlier.

o
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(A) Brain MRI showed multiple enhancing nodular lesions in the left cerebellar hemisphere. (B) Spin MRI showed cervical and thoracic spinal
membrane thickening and enhancement with multiple rounded lesions. (C) Spin MRI showed the thickening and enhancement of cervical and

thoracic spinal membranes were significantly improved
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Van et al. (15) showed that thalidomide at a lower dosage (<5
mg/kg/d) may be efficacious with a favorable safety profile.
However, a dose of 12 to 24 mg/kg/d can be used based on the
patient’s condition, The course of the treatment can be extended to 8
months based on the duration of the disease (7). The thalidomide
dosage used in our cases was 3-5 mg/kg/day, with a treatment
duration of 2-4 months. The patients tolerated thalidomide
well Nevertheless, there are several side effects of thalidomide
including teratogenicity,gastrointestinal reactions, hematological
toxicity, cardiovascular toxicity, neurotoxicity, skin damage,
pulmonary embolism, and others. Therefore, attention should be
paid to the above side effects during the use of thalidomide.

It is pertinent to mention that robust scientific evidence for
the use of any of above options is lacking; thus, it is essential to
conduct large multicenter trials to provide guidelines for better
management of patients with CNSTB. Few clinical studies of
thalidomide in the treatment CNSTB currently exist, and it is
hoped that these cases can provide clinicians with diagnosis and
treatment ideas for the treatment of CNSTB.
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