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a b s t r a c t 

We report a case of tuberculous meningitis without pleocytosis of the cerebrospinal fluid (CSF) in a 27-year- 

old patient admitted for a meningeal syndrome with signs of basilar involvement and an infectious syndrome 

associated with a hacking cough with whitish sputum and night sweats, evolving for 15 days before her admission, 

in a context of weight loss of 2 kg, asthenia, and anorexia. Cytobacteriological and chemical analysis of the 

CSF revealed less than 3 cells/mm3 white blood cells, high protein levels of 2.54 g/l, and low glucose levels 

of 0.08 g/l. Molecular polymerase chain reaction testing of the CSF isolated Mycobacterium tuberculosis DNA. 

Cerebral magnetic resource imaging revealed multiple intra-axial lesions above and below the tentorial level. The 

hematologic analysis showed a white blood cell count of 8800/mm3 with lymphopenia of 1360/mm3 , platelets 

453,000/mm3 , and C-reactive protein 17.4 mg/l. HIV-1 and -2 serology, anti-DNA, and anti-nuclear antibodies 

were negative; serum protein electrophoresis did not reveal polyclonal hypergammaglobulinemia. The lack of 

CSF pleocytosis in tuberculous meningitis should not rule out this diagnosis in immunocompetent patients. 
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The standard white blood cell count in cerebrospinal fluid (CSF) from

dults is normally between 0 and 5 × 106 cells/l as reported by Tunkel

 1 ]. Erdem et al. [ 2 ] stated that the presence of CSF pleocytosis is cru-

ial in confirming a diagnosis of meningitis. Therefore, the absence of

SF pleocytosis can pose a diagnostic challenge for clinicians, especially

n cases of suspected meningitis, such as tuberculous meningitis in im-

unocompetent patients. We report a case of tuberculous meningitis in

 patient with no history of immunosuppression, where CSF pleocytosis

as absent. 

ase presentation 

Patient EI, 27 years old, with no known medical history, was ad-

itted due to severe headache, vomiting, cough with whitish sputum,

nd night sweats. The patient also had a fever of 39°C, 2-kg weight loss,

eakness, and loss of appetite persisting for 15 days before admission.

uring neurologic examination, signs of meningeal stiffness, convergent

trabismus, Kernig’s sign, and Brudzinski’s sign were observed. 

The brain magnetic resource imaging (MRI) revealed multiple

ntra-axial supratentorial and subtentorial infra centimetric lesions

 Figure 1 a). The CSF obtained through a lumbar puncture was clear.

he analysis of the CSF showed a low white blood cell count (less than 3
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ells/mm3 ), high albumin levels (2.54 g/l), and low glucose levels (0.08

/l), consistent with a diagnosis of acellular meningitis. In addition , My-

obacterium tuberculosis DNA without rifampicin resistance was detected

n the CSF using molecular polymerase chain reaction, confirming the

iagnosis of tuberculous meningitis. 

The patient underwent morphologic and microbiologic examinations

or tuberculosis in other parts of the body. A thorax, abdomen, and pelvis

omputed tomography scan revealed symmetrical micronodular opaci-

ies in both lungs resembling millet seeds ( Figure 1 b). In addition, oste-

lytic lesions were observed at the 11th dorsal vertebra ( Figure 1 c) and

he sacroiliac joint ( Figure 1 d). 

GeneXpert (molecular testing) of the sputum confirmed the pres-

nce of M. tuberculosis DNA without rifampicin resistance, indicating

ulmonary tuberculosis. 

Biological analyses were conducted: hemoglobin 11.3 g/dl,

hite blood cells 8800/mm3 , neutrophils 6860/mm3 , lymphopenia

360/mm3 , platelets 453,000/mm3 , C-reactive protein 17.4 mg/l, lac-

ate dehydrogenase 390 IU/l, creatinine 5.4 mg/l, estimated glomerular

ltration rate 60 ml/min, and urea 0.10 g/l. 

The patient underwent an immunologic assessment to rule out im-

unosuppression, specifically testing for HIV-1 and -2 serologies, anti-

NA (less than 80), and anti-nuclear antibodies (less than 10), all

f which yielded negative results. In addition, serum protein elec-

rophoresis showed no signs of polyclonal hypergammaglobulinemia
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Figure 1. (a) The brain magnetic resource 

imaging revealed multiple intra-axial supraten- 

torial infra-centimetric lesions; (b) an injected 

chest computed tomography scan showed sym- 

metrical micronodular opacities in both lungs 

resembling millet seeds; (c) a computed to- 

mography scan of the thorax (without contrast 

medium) revealed osteolytic lesions of the ver- 

tebral body of D11 surrounded by an osteo- 

condensing border graded Lodwick 1A; (d) os- 

teolytic lesions of the sacroiliac joint in the 

abdominopelvic region (abdominopelvic com- 

puted tomography scan). 

(  

h

 

e  

c  

a

 

8  

t  

A  

d

D

 

i  

v  

c  

t

 

c  

l  

l

 

c  

t  

b  

i  

p  

o  

T

 

i

 

t  

o  

r  

r  

fi  

a

 

r  

m  

c  

a

 

a

 

c  

t  

s  

s  

m  

e  

s  

b  

t  

f

 

b  

s  

a  

b  

1

C

 

d  

i  

c  

r  

o  

p

D

 

i  

t

16%), which could indicate an autoimmune disease. Furthermore, an

emoglobin A1c level of 5.6% ruled out diabetes mellitus. 

Antibacillary chemotherapy, which includes isoniazid, rifampicin,

thambutol, and pyrazinamide, is combined with methylprednisolone

orticosteroid therapy at a bolus dose of 500 mg, adjuvant treatment,

nd a low-salt diet. 

The CSF was examined during a follow-up lumbar puncture on the
th day of antibacterial treatment. The results showed acellular meningi-

is with low white blood cell count, high protein, and low glucose levels.

fter 10 days of treatment, the patient showed good progress and was

ischarged. 

iscussion 

Denkinger et al. [ 3 ] and Khanna et al. [ 4 ] described the diverse clin-

cal manifestations of tuberculous meningitis. These include headache,

omiting, meningeal signs, focal deficits, loss of vision, paralysis of the

ranial nerves (with the sixth cranial nerve most often affected, leading

o convergent strabismus), and signs of intracranial hypertension. 

Karandanis et al. [ 5 ] suggested that cytologic, bacteriologic, and

hemical examination of CSF is crucial for an early diagnosis of tubercu-

ous meningitis, characterized by lymphocytic pleocytosis, high protein

evels, and low glucose levels. 

Hakim et al. [ 6 ] found that meningitis without pleocytosis is quite

ommon in severely immunocompromised patients with HIV with clus-

ers of differentiation 4 counts below 50 cells/mm3 and confirmed tu-

erculous meningitis. Scriven et al. [ 7 ] observed acellular meningitis

n patients with HIV with cryptococcal meningitis. Thao et al. [ 8 ] ex-

lained the absence of pleocytosis in tuberculous meningitis by the level

f immunosuppression affecting the intracerebral inflammatory process.

his pathophysiology is also reported in cryptococcal meningitis [ 7 ]. 

Acellular meningitis is rare in bacterial infections but more common

n viral infections in individuals with healthy immune systems [ 2 ]. 

In a multicenter study by Erdem et al. [ 9 ] in less endemic countries,

uberculous meningitis was associated with an absence of pleocytosis

bserved in non-immunodeficient individuals. Based on the literature

eview, the lack of CSF pleocytosis in cases of tuberculous meningitis is

arely reported in Morocco and Africa. The most reliable way to con-

rm the presence of M. tuberculosis in CSF is through microbiological

nalysis [ 6 ]. 
2

Ozates et al. [ 10 ] demonstrated that the molecular polymerase chain

eaction test of CSF is an effective method for diagnosing tuberculous

eningitis. This molecular test detects the genetic material of M. tuber-

ulosis and determines resistance to rifampin, with a sensitivity of 81%

nd a specificity of 98% [ 10 ]. 

Garg et al. [ 11 ] showed that brain computed tomography and MRI

re essential for diagnosing tuberculosis due to their high sensitivity. 

Subedi et al. [ 12 ] described the MRI images characteristic of tuber-

ulous meningitis, such as the presence of nodules above and below the

entorial region, surrounded by areas of T2 and fluid-attenuated inver-

ion recovery hypersignal associated with perilesional edema, as non-

pecific. However, similar images may be seen in other diseases in im-

unocompromised patients, such as cryptococcal meningitis and viral

ncephalitis [ 12 ]. Marcus et al. [ 13 ] also identified supratentorial and

ubtentorial lesions in their study of patients with HIV admitted for cere-

ral toxoplasmosis. Cerebral tuberculous miliary, often associated with

uberculous meningitis, presents as tiny, hyperintense T2 hypersignal

oci [ 4 ]. 

Houston et al. [ 14 ] discovered that disseminated and miliary tu-

erculosis occur less frequently in immunocompetent individuals than

eropositive patients with a low clusters of differentiation 4 count. In

ddition, de Vuyst et al. [ 15 ] observed that sacroiliitis localization of tu-

erculosis is rare in immunocompetent individuals, accounting for only

0% of osteoarticular tuberculous cases. 

onclusion 

The absence of an increased number of white blood cells in the CSF

uring tuberculous meningitis should not rule out this diagnosis in an

mmunocompetent patient who exhibits symptoms of meningitis and has

linical, biological, and radiologic indications of tuberculosis. Further

esearch is necessary to comprehend why tuberculous meningitis may

ccur without an elevated white blood cell count in immunocompetent

atients. 
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