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Abstract

Background: Although paradoxical reactions (PRs) to anti-tuberculosis (anti-TB) therapy during treatment are well-
established occurrences, PRs presenting as a new lesion after the completion of treatment are extremely rare, and
little is known about the management of such cases, particularly of central nervous system (CNS) tuberculosis.

Case presentation: A 27-year-old female, with a past medical history of tuberculous meningitis 10 years ago and
who completed the anti-TB treatment with asymptomatic remnant tuberculomas in the basal cistern, was admitted
to our hospital because of a headache and the worsening of pre-existing visual disturbance. Contrast-enhanced T1-
weighted brain magnetic resonance imaging (MRI) revealed new tuberculomas in the left sylvian fissure with a
diffuse low signal around it. Because repeated polymerase chain reaction and Mycobacterium tuberculosis culture
presented negative results and the patient had no laboratory data suggestive of a relapse of tuberculous
meningitis, she was diagnosed with late-onset post-treatment PRs and treated with oral corticosteroids, tapered off
over 1 year. Eventually, the symptoms were relieved, and the tuberculomas disappeared.

Conclusions: Clinicians should consider the possibility of PRs long after the completion of tuberculous meningitis
treatment. Hence, a precise MRI-based examination is imperative for the follow-up of CNS tuberculosis, and the
unnecessary administration of anti-TB drugs should be avoided. The use of corticosteroids as a treatment option for
post-treatment PRs is seemingly safe when the isolated M. tuberculosis is sensitive to the first-line anti-TB therapy.
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Background
Paradoxical reactions (PRs) to anti-tuberculosis (anti-TB)
drugs are defined as the worsening of pre-existing tuber-
culous lesions or the appearance of new tuberculous
lesions in patients whose clinical symptoms initially im-
proved with anti-TB treatment [1–6]. PRs have been re-
ported in approximately one-third of patients with
tuberculous meningitis and typically present within the
first few months of the anti-TB treatment [4, 5, 7]. In
some patients, however, PRs present at a later stage, ren-
dering them difficult to distinguish from treatment failure
or tuberculous meningitis relapse. Hence, elucidating the
clinical characteristics of PRs and learning how to deal
with late-onset PRs constitute an essential aspect of the

management of central nervous system (CNS) tubercu-
losis. Here, we report a case of late-onset post-treatment
PRs reported after 10 years of treatment for tuberculous
meningitis in an HIV-negative patient.

Case presentation
A 27-year-old non-HIV-infected female was admitted to
our hospital because of a headache and the worsening of
pre-existing visual disturbance. Her medical history
comprised tuberculous meningitis treated with anti-TB
drugs (2-month treatment with isoniazid, 300 mg/day;
rifampin, 450 mg/day; ethambutol, 1000 mg/day; and
pyrazinamide, 1500 mg/day, followed by a 10-month
treatment with isoniazid and rifampin) with adjunctive
corticosteroid 10 years ago. The Mycobacterium tubercu-
losis culture was susceptible to all anti-TB drugs, and
the patient attained bacteriological remission with a se-
quela of visual impairment (bilateral counting finger)
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because of hydrocephalus that was treated with the
placement of a ventriculoperitoneal (VP) shunt. Al-
though asymptomatic remnant tuberculomas were re-
ported primarily in the bilateral ambient cistern after the
completion of the anti-TB treatment (Fig. 1a), her symp-
toms remained stable, and she visited a neurosurgical
clinic regularly to check the patency of the VP shunt.
Upon admission, the patient was alert and afebrile,

and the neurological examination revealed only the
worsening of pre-existing visual disturbance from count-
ing finger to light perception without meningeal irrita-
tion. The blood analysis revealed a slight elevation in
CRP levels (0.37 mg/dL), and the interferon-γ release
assay (T-SPOT) was positive. A chest X-ray revealed no
abnormal lesions suggestive of pulmonary tuberculosis.
In addition, the cerebrospinal fluid (CSF) testing re-
vealed elevated protein levels (570 mg/dL), no pleocyto-
sis (6/μL), and normal glucose levels (60 mg/dL), with a
standard opening pressure (130 mmH2O). Notably, anti-
gens of Cryptococcus, Toxoplasma, and Aspergillus in
the CSF and the serum antibody against Taenia solium
were all negative, and no elevation of soluble
interleukin-2 receptor and the angiotensin-converting
enzyme was observed in the CSF. Furthermore, a head
CT revealed new emerging tuberculomas in the left syl-
vian fissure, which was accompanied by a low-density
area in the left temporal lobe (Fig. 1b). While a
contrast-enhanced axial T1-weighted brain magnetic
resonance imaging (MRI) scan revealed tuberculomas
with a diffuse hypointense area around the left sylvian
fissure, brain fluid-attenuated inversion recovery
(FLAIR) imaging indicated a hyperintense area around
the tuberculomas in the left sylvian fissure, suggesting
edematous changes (Fig. 2a and b). Repeated mycobac-
terial culture and real-time polymerase chain reaction
(PCR) in the CSF did not indicate the existence of the
reactivation of CNS tuberculosis. During these 2 weeks

of examination, the symptoms did not worsen without
specific treatment. Based on these findings, we diag-
nosed these lesions as late-onset post-treatment PRs. Ac-
cordingly, we prescribed the oral administration of
corticosteroids (prednisolone, 30 mg/day, 0.6 mg/kg/
day), which were gradually tapered off. After 3 months
of the corticosteroid treatment, the tuberculomas disap-
peared, including those previously present in the bilat-
eral ambient cistern, and brain edematous changes
around the left sylvian fissure vanished (Fig. 2c and d).
Four months after the onset of PRs, we reduced the dos-
age of prednisolone to 5 mg/day; however, because a
tuberculoma reappeared in the same place of the left syl-
vian fissure, we increased the dosage of oral prednisol-
one to 20 mg/day. This time, we carefully tapered off
prednisolone over 1 year, and the corticosteroid treat-
ment erased the residual tuberculoma again with no re-
currence of tuberculous meningitis. The patient’s
symptoms remained stable during 1 year of follow-up
without additional anti-TB drugs.

Discussion and conclusions
Reportedly, PRs represent a delayed-type hypersensitivity
reaction secondary to the massive release of destroyed
mycobacterial proteins, leading to an uncontrolled inflam-
matory response, such as the presence of exudates, hydro-
cephalus, tuberculoma, edema, vasculitis, and infarction
[3, 5, 6, 8, 9]. Various studies have reported the onset of
PRs as early as 2 weeks and as late as 3 years [3, 5, 7, 8].
To the best of our knowledge, this is the first reported
case of the most extended duration from the initiation of
the treatment with anti-TB drugs to the onset of PRs.
In our case, we diagnosed the lesions as late-onset

post-treatment PRs because the repeated PCR and
mycobacterial culture tested negative and no laboratory
data suggested a CNS infection. Besides, the patient’s
symptoms did not get worse during the 2-week

Fig. 1 A head CT before and after the onset of PR. a, An axial head CT performed just after the completion of anti-TB therapy 10 years ago.
Tuberculomas are visible in the bilateral ambient cistern. b, An axial head CT performed on admission. New emerging tuberculomas are visible in
the left sylvian fissure (arrow), which are accompanied by a low-density area in the left temporal lobe (arrowhead)
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hospitalization without anti-TB drugs, and no recurrence
of tuberculous meningitis was reported for 1 year under
the corticosteroid treatment without anti-TB drugs. Al-
though calcified granulomas with perilesional edema in
the brain are sometimes observed in the case of neuro-
cysticercosis [10–12], the patient had no family history
and had never visited or lived in neurocysticercosis en-
demic areas. In addition, we confirmed the negative re-
sults of ELISA-based antibody detection tests for T.
solium. Therefore, we finally diagnosed the lesions as
late-onset post-treatment PRs. Of note, we must distin-
guish PRs from treatment failure, the relapse of tubercu-
lous meningitis, and other differential diagnosis and
refrain from the unnecessary administration of anti-TB
or antihelminthic drugs.
The remarkable feature of our case was that PRs had

not occurred for 10 years after the completion of
anti-TB drugs. A literature review indicated a high pro-
pensity of PRs for CNS involvement in comparison to
other sites [5, 13], and the time of onset of PRs in CNS
tuberculosis appears to be longer than the time of onset
at other sites [1, 13]. These findings may be attributed to
frequent brain MRI and/or CT scans conducted for pa-
tients with CNS lesions, considering the nature of these

lesions, which are likely to result in the manifestation of
symptoms leading to disease progression. Reportedly, a
majority of post-treatment tuberculous lymph node en-
largements resolve spontaneously without further
anti-TB treatment [14], and the recurrence of PRs has
been observed in one-third cases of CNS tuberculosis
that manifest PRs [5]. Whether PRs cause clinical prob-
lems is probably dependent on their size and the ana-
tomical location of the tuberculomas and exudates [2, 5,
15]. Based on these facts, we assume that our patient si-
lently repeated subclinical relapse and remission of PRs,
and it has been 10 years since she experienced symp-
toms of PRs. In addition, there is a possibility that the
presence of the VP shunt alleviated the symptoms by
adjusting the intracranial pressure. As far as we could
research, to date, only two cases of PRs of CNS tubercu-
losis after the completion of the anti-TB treatment have
been reported, and both used an inserted VP shunt to
treat hydrocephalus [16]. The patency of the VP shunt in
our patient was checked regularly, which prevented
hydrocephalus and could have fortunately masked the
symptoms even when the tuberculomas obstructed the
CSF flow. Thus, we speculate that PRs took a longer
time to become apparent.

Fig. 2 Temopral changes of the brain MRI after PR. a, Contrast-enhanced axial T1-weighted brain MRI revealed tuberculomas (arrow) with a diffuse
hypointense area around the left sylvian fissure. b, Brain FLAIR imaging indicated a hyperintense area around the tuberculomas in the left syluvian
fissure, which suggests edematous changes (arrowhead). c and d, After 3 months of the corticosteroid treatment, the tuberculomas disappeared on
contrast-enhanced axial T1-weighted brain MRI, and edematous brain changes around the left sylvian fissure vanished in brain FLAIR imaging
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Whether a lesion is a relapse of CNS tuberculosis or
post-treatment PRs remains a clinical challenge when a
new tuberculoma or the enlargement of pre-existing
tuberculomas is detected after the completion of tuber-
culous meningitis treatment. Notably, our patient also
had asymptomatic residual tuberculomas in the basal
cistern. Thwaites et al. reported that 50% of those who
demonstrated a complete recovery from tuberculous
meningitis reveal asymptomatic tuberculomas on MRI
after 270 days of the treatment [15]. Although no con-
sensus guidelines exist to indicate the management of
asymptomatic remnant tuberculomas, we should judi-
ciously trace it by MRI for early intervention.
Although the treatment of post-treatment PRs remains

to be established, the use of corticosteroids or surgical
resection is a choice for treatment. Anecdotal evidence
has suggested that the use of corticosteroids reduces
symptoms and inflammation in approximately 50% of
patients with PRs of CNS tuberculosis [6]. A majority of
previous reports have suggested that the lesion of
post-treatment PRs is sterile and culture-negative and
have proposed that additional anti-TB treatment might
not be essential in late-onset PRs [1, 17]. Overall, corti-
costeroids appear to be safe, at least when the isolated
M. tuberculosis is susceptible to the first-line anti-TB
therapy and when given appropriately for a certain spe-
cified period. However, some severe cases are refractory
to corticosteroids, and symptoms of PRs persist and
worsen. In such cases, alternative anti-inflammatory
agents have been tried, and some case reports suggest
the use of thalidomide [18, 19], tissue necrosis factor-α
antagonists [20, 21], and interferon-γ [22] for PRs resist-
ant to corticosteroids. Nevertheless, further studies are
warranted to elucidate the effective therapy and mechan-
ism of post-treatment PRs.
In summary, clinicians should be aware that PRs

can occur long after the completion of tuberculous
meningitis treatment, thereby necessitating a precise
diagnosis with MRI for the early detection of
post-treatment paradoxical tuberculomas. In such
cases, corticosteroids remain a choice for treatment
of post-treatment PRs and are seemingly safe, at least
when the isolated M. tuberculosis is susceptible to
the first-line anti-TB therapy and when given suffi-
ciently for a specified period.

Abbreviations
Anti-TB: Anti-tuberculosis; CNS: Central nervous system; CSF: Cerebrospinal
fluid; FLAIR: Fluid-attenuated inversion recovery; MRI: Magnetic resonance
imaging; PCR: Polymerase chain reaction; PR: Paradoxical reactions; VP
shunt: Ventriculoperitoneal shunt

Acknowledgments
The authors would like to thank Enago (www.enago.jp) for the English
language review.

Funding
This report received no specific grant from any funding agency in the public,
commercial, or not-for-profit sectors.

Availability of data and materials
The datasets used and analyzed during the current study are available from
the corresponding author on reasonable request.

Authors’ contributions
AM was directly involved in the diagnosis and treatment of the patient,
manuscript preparation, editing, and submission. TI and EA were involved in
the clinical work-up and management of the patient and revised the manu-
script critically for important content. SO collected and analyzed medical
data of the patient and was involved in patient care as well as reviewing the
manuscript. All authors read and approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Because the patient was visually impaired by the sequelae of tuberculous
meningitis, we could only obtain oral consent from her. Instead, written
informed consent was obtained from the patient’s relative for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Editor of this journal.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 15 January 2018 Accepted: 2 July 2018

References
1. Yu SN, Cho OH, Park KH, Jung J, Kim YK, Lee JY, et al. Late paradoxical

lymph node enlargement during and after anti-tuberculosis treatment in
non-HIV-infected patients. Int J Tuberc Lung Dis. 2015;19:1388–94.

2. Thwaites G, Fisher M, Hemingway C, Scott G, Solomon T, Innes J. British
Infection Society guidelines for the diagnosis and treatment of tuberculosis
of the central nervous system in adults and children. J Inf Secur. 2009;59:
167–87.

3. Garg RK, Malhotra HS, Kumar N. Paradoxical reaction in HIV negative
tuberculous meningitis. J Neurol Sci. 2014;340:26–36.

4. Singh AK, Malhotra HS, Garg RK, Jain A, Kumar N, Kohli N, et al. Paradoxical
reaction in tuberculous meningitis: presentation, predictors and impact on
prognosis. BMC Infect Dis. 2016;16:306.

5. Tai ML, Nor HM, Kadir KA, Viswanathan S, Rahmat K, Zain NR, et al.
Paradoxical manifestation is common in HIV-negative Tuberculous
meningitis. Medicine. 2016;95:e1997.

6. Wilkinson RJ, Rohlwink U, Misra UK, van Crevel R, Mai NTH, Dooley KE, et al.
Tuberculous meningitis. Nat Rev Neurol. 2017;13:581–98.

7. Geri G, Passeron A, Heym B, Arlet JB, Pouchot J, Capron L, et al. Paradoxical
reactions during treatment of tuberculosis with extrapulmonary
manifestations in HIV-negative patients. Infection. 2013;41:537–43.

8. Sinha MK, Garg RK, Anuradha HK, Agarwal A, Parihar A, Mandhani PA.
Paradoxical vision loss associated with optochiasmatic tuberculoma in
tuberculous meningitis: a report of 8 patients. J Inf Secur. 2010;60:458–66.

9. Hejazi N, Hassler W. Multiple intracranial tuberculomas with atypical
response to tuberculostatic chemotherapy: literature review and a case
report. Infection. 1997;25:233–9.

10. Yuzawa H, Hirose Y, Kimura T, Kimura S, Sugawara H, Yanagisawa A, et al. A
case of cerebral tuberculoma mimicking neurocysticercosis. Acute Med
Surg. 2017;4:329–33.

11. Lu Z, Zhang B, Qiu W, Hu X. Disseminated intracranial tuberculoma
mimicking neurocysticercosis. Intern Med. 2011;50:2031–4.

12. Nash TE, Garcia HH. Diagnosis and treatment of neurocysticercosis. Nat Rev
Neurol. 2011;7:584–94.

Machida et al. BMC Infectious Diseases  (2018) 18:313 Page 4 of 5

http://www.enago.jp


13. Cheng VC, Ho PL, Lee RA, Chan KS, Chan KK, Woo PC, et al. Clinical
spectrum of paradoxical deterioration during antituberculosis therapy in
non-HIV-infected patients. Eur J Clin Microbiol Infect Dis. 2002;21:803–9.

14. Park KH, Lee MS, Lee SO, Choi SH, Kim YS, Woo JH, et al. Incidence and
outcomes of paradoxical lymph node enlargement after anti-tuberculosis
therapy in non-HIV patients. J Inf Secur. 2013;67:408–15.

15. Thwaites GE, Macmullen-Price J, Tran TH, Pham PM, Nguyen TD, Simmons
CP, et al. Serial MRI to determine the effect of dexamethasone on the
cerebral pathology of tuberculous meningitis: an observational study.
Lancet Neurol. 2007;6:230–6.

16. Shah I, Borse S. Paradoxical tuberculomas after completion of
antituberculous treatment. Trop Med Health. 2012;40:15–7.

17. Yamada G, Nishikiori H, Fujii M, Inomata S, Chiba H, Hirokawa N, et al.
Systemic lymph node tuberculosis presenting with an aseptic psoas abscess
caused by a paradoxical reaction after nine months of antituberculosis
treatment: a case report. J Med Case Rep. 2013;7:72.

18. Schoeman JF, Andronikou S, Stefan DC, Freeman N, van Toorn R.
Tuberculous meningitis-related optic neuritis: recovery of vision with
thalidomide in 4 consecutive cases. J Child Neurol. 2010;25:822–8.

19. Schoeman JF, Fieggen G, Seller N, Mendelson M, Hartzenberg B. Intractable
intracranial tuberculous infection responsive to thalidomide: report of four
cases. J Child Neurol. 2006;21:301–8.

20. Lee HS, Lee Y, Lee SO, Choi SH, Kim YS, Woo JH, et al. Adalimumab
treatment may replace or enhance the activity of steroids in steroid-
refractory tuberculous meningitis. J Infect Chemother. 2012;18:555–7.

21. Molton JS, Huggan PJ, Archuleta S. Infliximab therapy in two cases of severe
neurotuberculosis paradoxical reaction. Med J Aust. 2015;202:156–7.

22. Lee JY, Yim JJ, Yoon BW. Adjuvant interferon-gamma treatment in two
cases of refractory tuberculosis of the brain. Clin Neurol Neurosurg. 2012;
114:732–4.

Machida et al. BMC Infectious Diseases  (2018) 18:313 Page 5 of 5


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

