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Abstract

Introduction: Tuberculous meningitis is rare but one of the most severe forms of tuberculo-
sis infection. Case Report: A 78-year-old woman was diagnosed with advanced gastric can-
cer with multiple lymph node metastases. Four months after the beginning of second-line
chemotherapy with weekly paclitaxel, she was admitted to our hospital because of fever and
mild drowsiness. She had no other symptoms and no abnormalities in physical examinations.
Her blood tests, urinalysis, and blood culture revealed no remarkable abnormal findings.
Although her symptoms relieved, her disturbance of consciousness gradually progressed
during 2 weeks thereafter. Finally, we diagnosed tuberculous meningitis on the 22nd day of
hospitalization by a positive acid-fast bacilli test of the cerebrospinal fluid and tuberculosis-
polymerase chain reaction. Although anti-tuberculosis therapy was started, she died on the
37th day of hospitalization because of tumor bleeding. Conclusion: To the best of our
knowledge, this is the first report of tuberculous meningitis during chemotherapy for ad-
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vanced gastric cancer, suggesting that subacute onset of fever followed by disturbance of
consciousness may indicate the possibility of tuberculous meningitis even without typical
signs of meningitis including headache or meningeal irritation.
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Introduction

Tuberculous meningitis is a rare disease that has an extremely poor prognosis [1, 2]. It
is one of the most severe forms of tuberculosis infections, for which early intervention is
important to improve treatment outcomes [3]; however, subacute and nonspecific clinical
features as well as insensitive laboratory tests complicate early diagnosis [4]. Here, we re-
port a case of tuberculous meningitis, which developed during chemotherapy for gastric
cancer.

Case Presentation

A 78-year-old woman was diagnosed with advanced gastric cancer with multiple lymph
node metastases in January 2017. She received second-line chemotherapy with ramu-
cirumab plus paclitaxel starting in August 2017 after failure of first-line chemotherapy. Be-
cause of complications with gastrointestinal hemorrhage due to primary gastric tumor,
weekly paclitaxel monotherapy was continued from October 2017, which achieved stable
disease. Four months after the beginning of second-line chemotherapy and 1 week before
hospitalization, she was febrile with a temperature of 38.0°C and consulted the outpatient
department. She presented with no accompanying symptoms other than fever and showed
no abnormalities in physical examinations. Moreover, her complete blood count tests, serum
chemistry, urinalysis, and blood culture revealed no significant findings; therefore, she was
discharged home with oral antipyretics. However, 4 days later, she was febrile again with a
temperature of 39.8°C along with drowsiness and was admitted to our hospital. After admis-
sion, she almost returned to full consciousness without headache and meningeal irritation
signs. A computed tomography (CT) scan did not identify a significant abnormality in the
brain but revealed an emerging small infiltration in the right upper lung lobe as a possible
cause of the fever. She was empirically treated with piperacillin/tazobactam for possible
bacterial pneumonia. Her fever gradually improved up to the 7th day of hospitalization;
however, thereafter, her mild disturbance of consciousness in the form of delirium was
worsening and a fever of 38-39°C was once again observed around the 10th day of hospital-
ization. Her disturbance of consciousness finally progressed to drowsiness by the 14th day
of hospitalization. A brain CT scan on the 14th day revealed apparent ventricular enlarge-
ment and periventricular edematous changes compared with that on admission (Fig. 1).
Cerebrospinal fluid was collected through a lumbar puncture, which showed a significant
increase in the number of mononuclear cells (Table 1). Due to her accompanying advanced
gastric cancer, meningitis carcinomatosis was first suspected, for which dexamethasone (6.6
mg/day) treatment was initiated while waiting for cytology results. However, her disturb-
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ance of consciousness persisted and deteriorated further, and another cerebrospinal fluid
test was performed on the 19th day of hospitalization because of negative cytology results in
the first investigation. A significant increase in polynuclear cell numbers and overall cell
counts as well as a decrease in the glucose content of the cerebrospinal fluid was noted (Ta-
ble 1). The cerebrospinal fluid samples were submitted for bacterial, mycobacterial, and
fungal cultures. An acid-fast bacilli test of the cerebrospinal fluid was negative, but we initi-
ated empirical anti-tuberculosis treatment since tuberculous meningitis could not be ex-
cluded with subacute onset of symptoms. On the 22nd day of hospitalization, positive tuber-
culosis-polymerase chain reaction (TB-PCR) of the cerebrospinal fluid confirmed the diagno-
sis of tuberculous meningitis. Her sputum tested was also positive on TB-PCR. Because oral
medication was not possible, a triple-drug combination therapy consisting of isoniazid,
levofloxacin, and streptomycin was initiated. She continued to receive anti-tuberculosis
treatment, and her state of consciousness temporarily improved. Unfortunately, she died on
the 37th day of hospitalization due to gastrointestinal bleeding from the gastric cancer.

Discussion

Tuberculosis remains the 9th leading cause of death globally, with 1.3 million HIV-
negative patients dying from tuberculosis in 2016. This disease is mainly prevalent in devel-
oping countries [5]. Meanwhile, in developed countries, advances of anti-tuberculosis medi-
cation and infection control measures have resulted in a decline in its incidence, but the
prevalence rate of tuberculosis in Japan is still higher than in Western countries: the official
estimate of incidence of tuberculous in Japan was about 13.9 per 100,000 population in 2016
[6]. Tuberculous meningitis is a particularly rare disease, with an incidence rate of 100-150
cases annually in the United States, which accounts for approximately 3% of all cases of in-
fective meningitis and about 162 cases annually in Japan [1, 7]. The primary cause of tuber-
culous meningitis is reactivation due to impaired immune function, which can be attributed
to aging, alcoholism, diabetes, recent steroid use, HIV infection, and other factors. Cases of
concomitant malignant tumors have also been reported in a previous study [8], although, to
the best of our knowledge, there was no previously reported case during chemotherapy for
advanced gastric cancer.

Compared with aseptic meningitis or typical bacterial meningitis, tuberculous meningi-
tis has subacute progression and in many cases, it does not initially present with headaches
or typical signs of meningeal irritation, such as neck stiffness [4]. At the early stage of onset,
patients often present only with nonspecific symptoms, such as fever, loss of appetite, and
fatigue, which makes early diagnosis difficult, as shown in our patient. As the disease pro-
gresses to the subacute stage, behavioral changes, drowsiness, and irritability appear and
the patient gradually presents with the classic symptoms of meningitis, such as headaches,
vomiting, reduced level of consciousness, meningeal irritation, and cranial nerve palsy [9].
The exact timing of disease onset was unclear in our patient, but her symptoms were limited
to fever and drowsiness before admission, which are nonspecific symptoms especially in
advanced cancer patients. A previous report suggested several clues to diagnose tuberculous
meningitis [10]. Regarding the definitive diagnosis of Mycobacterium tuberculosis infection, a
smear or culture of the cerebrospinal fluid with acid-fast bacillus staining has been found to
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show high specificity but a low detection sensitivity of 10-37% with smear and 43-52%
with culture [11-13]. The long 4- to 8-week wait in the culturing method is also a disad-
vantage. The detection of M. tuberculosis gene by PCR is comparatively much faster, with a
sensitivity of 60-90% and a specificity of 89-100% [14]. The timing of treatment initiation
has a major impact on a patient’s prognosis [3]. Therefore, not only definitive diagnosis by
these tests but also probable tuberculous meningitis based on scoring clinical criteria or
cerebral imaging criteria were proposed [10] to initiate empirical treatment, which might
have potentially accelerated treatment in our patient.

To the best of our knowledge, this is the first report of tuberculous meningitis during
chemotherapy for advanced gastric cancer. It should be noted that subacute onset of fever
followed by nonspecific neurological findings, such as disturbance of consciousness, indicate
the possibility of tuberculous meningitis even without typical signs including headache or
meningeal irritation. Empirical therapy should be discussed based on clinical diagnosis.
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Fig. 1. Findings on head CT scans. a—c Head CT scans at the time of admission are within normal range
considering the patient’s age. d—f Head CT scans on the 14th day of hospitalization. Clear ventricular en-
largement and periventricular edematous changes are seen compared with those at the time of admission.
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Table 1. Blood tests and cerebrospinal fluid tests during admission

Day 1 Day 14 Day 19
Blood tests
White blood cell count, /uL 8,600 12,200 19,800
Red blood cell count, x104/uL 357 390 303
Hemoglobin, g/dL 10.6 11.6 9.1
Platelet count, x104/uL 60.8 29.4 21.1
C-reactive protein, mg/dL 1.34 0.14 8.08
Sodium, mEq/L 130 136 155
Potassium, mEq/L 38 33 3.7
Chloride, mEq/L 90 94 115
Creatinine, mg/dL 0.53 0.37 0.34
Urea nitrogen, mg/dL 6.3 23.9 38.6
Glucose, mg/dL 110 129 173
Cerebrospinal fluid tests
Cell count, /uL 283 1,140
Mononuclear cells, /pL 37 775
Polymorphonuclear cells, /uL 246 366
Protein, mg/dL 260 459
Glucose, mg/dL 54 30
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