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Case Report

Serial Polymorphonuclear Predominance of Cerebrospinal Fluid in a
Child with Advanced Tuberculous Meningitis: A Case Report
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Abstract
Introduction: Tuberculous meningitis (TBM) is the most fatal form of tuberculosis. Despite adequate treatment, its mortality and
morbidity is high. Clinical, laboratory, and radiologic findings help in diagnosis of TBM, although analysis of cerebrospinal fluid
(CFS) might sometimes delay and mislead the rapid diagnosis.
Case Presentation: We present a 14- year- old Afghan immigrant male, with uncommon laboratory results of advanced TBM, who
referred to Baharloo hospial in Tehran, Iran, in September 2016. He experienced headache and anxiety one month prior to referring
to the hospital; he had fever, severe headache, vomiting and showed bizarre behavior 7 days before admission. Suspecting meningoencephalitis, the physician advised empirical treatment. The first CSF revealed polymorphonuclear (PMN) predominance with
low glucose, which was repeated in the second and third CSF analysis. This pattern indicates early phase of TB meningitis. In day
4, antituberculous treatment with corticosteroid was administered empirically. Unfortunately, he succumbed to disease in day 36.
Polymerase chain reaction (PCR) for mycobacterium tuberculosis (MTB) in CSF was positive. The patient’s presentation (lethargic to
coma) and brain computed tomography (CT) scan indicated advanced stage of disease.
Conclusions: All physicians should consider TB meningitis in any patient with low glucose even with serial PMN predominance in
CSF.
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1. Introduction
Tuberculosis is the most important worldwide health
problem, and meningitis is its gravest form with high mortality and morbidity (1). Meningitis occurs in 1% of tuberculosis cases and its fatality rate is high, 15% to 40%, even with
effective treatment. However, without treatment, it raises
to 100% (2). In a case series study in Iran that included 96
TBM patients, the overall TBM mortality rate was 22% (3).
This is close to the TBM mortality rates reported in other
parts of the world. A review on 50 cases of TBM conducted
in Denmark found the mortality, morbidity, and cure rates
to be 19%, 48%, and 33% (4), indicating the importance of
prompt diagnosis and treatment of TBM.
In children, tuberculous meningitis (TBM) usually occurs as post primary tuberculosis, and in adults it is the
complication of old foci reactivation due to aging, alcoholism, malnutrition, malignancy, HIV infection, drugs,
and head trauma (2).
Most of TBM cases are diagnosed in advanced stages
due to its vague presentation in the early phase (5), misinterpretation of disease by physicians, patient’s low socioe-

conomic condition, and sometimes rapid progression of
TBM (6).
Positive CSF PCR for MTB, Stage 3 TBM, hydrocephalous,
and old age are indications of poor prognosis (7) in TBM patients. Therefore, the early diagnosis of TBM and prompt
treatment are crucial to prevent its mortality and morbidity. Diagnosis of TBM is based on clinical, radiologic, and
laboratory findings, particularly CSF (8).
The studies conducted on the CSF Serial PMN predominance up to the present time have not paid due attention
to the advanced form of cerebral TB. The assumption that
“Serial PMN dominancy of CSF decreases the possibility of
cerebral TB occurrence.” might lead to negligence of the
TB. Therefore, it is necessary to raise the present case. Instead of ruling out TB based on repetition of PMN predominance, the present case focuses on clinical presentation
along with hypoglucorrhacia.

2. Case Presentation
A 14- year- old Afghan male was admitted to Baharloo
hospital in Tehran, Iran, in September 2016. He complained
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about severe headache, fever, nausea, and vomiting. He immigrated to Iran 4 months earlier (in May); for one month
(from August), he suffered from fever, anxiety, depression,
and behavioral changes such as irritability and tearfulness.
In several medical visits, he was diagnosed as homesick
due to immigration without a diagnostic evaluation of the
fever as an accompanying sign. His brother denied any previous disorders or close contact with TB. Also, his family history of tuberculosis was negative.
In the first day of physical examination, he was agitated and complained of severe headache. The patient’s
BMI was 18.7, and his vital signs were T: 38.8°C, PR: 84/min,
RR: 20/min, BP: 130/80 mmHg. Pupillary reflex was 2+ in the
right and 3+ in the left side; there was neck stiffness, and
plantar reflexes were nonresponsive in both sides. There
was no other abnormality.
Suspecting meningoencephalitis, the physician
started empirical treatment with ceftriaxone, vancomycin,
and acyclovir with corticosteroid. Brain CT scan and lumbar puncture were done.
CSF results in the first day revealed the followings:
glucose: 29 mg/dL, blood glucose: 114 mg/dL, protein: 16
mg/dL, WBC: 70/mm3 (P: 72%, L: 28%). Brain CT scan results
showed diffuse edema (Figure 1A). CBC showed the following results: WBC: 7800/mm3 , Hb: 13.1 g/dL, ESR: 35 mm (Table 1). Chest radiography was normal.
In day 2 of admission, he had fever and headache; CSF
analysis revealed glucose: 62 mg/dL, blood glucose: 122
mg/dL, protein: 109 mg/dL, WBC: 60/mm3 (P: 60%, L: 40%).
In day 4, anti-TB was added to previous treatment because of fever and headache, and low glucose in CSF analysis. CT scan results revealed hydrocephalous periventricular interstitial edema (Figure 1B). His fever subsided 48
hours after anti-TB treatment; ESR and CRP were decreased
gradually.
In the seventh day, his consciousness level decreased
suddenly and he was intubated. The laboratory investigation for blood cultures, brucellosis, syphilis, HIV, cryptococus, herpes simplex virus, varicella zoster virus and collagen vascular diseases were negative. There were no evidence for cerebral malaria and typhoid. CSF polymerase
chain reaction for MTB was positive. In the sixth day,
brain CT scan results showed hypodense lesion with hydrocephalous (Figure 1C). Unfortunately, he died on the 36th
day.

3. Discussion
CNS tuberculosis is the most lethal form of tuberculosis and its mortality is around 100% in untreated cases (1,
9, 10). TB meningitis usually occurs after primary infection
2

in children; however, in adults it is reactivation of old tuberculous foci (2). There is no evidence of HIV positive, diabetes mellitus, and malignancy that could result in immunosuppression.
The conclusive diagnosis of TBM is based on detection
of tuberculous bacilli in CSF through smear and/or culture
(11); these were examined in the current case. However, because other causes of PMN predominance of CSF such as
bacterial and fungal agents were ruled out by multiplex
PCR (Table 1), TBM was considered as almost definite. The
cardiac origin of brain abscess has also been ruled out by
negative blood cultures.
TBM is categorized into 3 stages in the patient’s clinical
presentation and imaging. In stage 1, the patient is in early
stage, without any focal neurologic deficit. In stage 2, the
patient is lethargic or confused with mild focal neurologic
deficit. In stage 3, the patient is delirious with advanced
TBM (2). Our case was admitted as stage 2 TBM, supported
by the positive CSF PCR for MTB.
The most important issue in TBM is its early diagnosis and treatment; without treatment, its fatality rate is
around 100%. Meanwhile its major complication is cerebral infarction and disability (9, 12). To diagnose TBM, clinical presentation, imaging, and laboratory data are essential (8). The characteristic feature of CSF in TBM is as follows; high protein, low glucose, and mononuclear pleocytosis. However, PMN predominance can be found in early
phase of the disease (2).
The outstanding feature of our case is that in the first,
second, and third CSF analysis, we found PMN predominance that indicated early stage of TBM. In contrast, the
CT scan and clinical presentation of the patient showed
advanced stage (2, 13). Due to the patient’s unstable condition, brain MRI was not done, which could have significantly helped to confirm the diagnosis.
The other feature of this case is the fact that the patient’s anxiety and behavioral change (due to TBM) were
overshadowed by immigration and diagnosis of homesickness.
According to the experimental researches, homesickness is defined as a complex manifestation of cognitive
symptoms such as ruminations and preoccupations about
home, social withdrawal in the new environment, and somatic symptoms like weight loss. It has been roughly compared to separation anxiety (excessive anxiety related to
separation from home) (14). Children and adolescents, in
particular, somatize their mood symptoms regularly, and
headaches are one of the known somatic complaints in
anxiety and depression. Therefore, there was definitely
room for inaccuracies in this case (15).
There remain 2 points that could have helped in differential diagnosis. First, the symptoms appeared about 3
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Figure 1. Figure 1

A, the first day brain CT scan showed hydrocephalus (white arrow) and interstitial edema; B, the second day brain CT scan showed progressive hydrocephalus (compared with
previous CT); C, brain CT scan in 6th day shows hypodense lesion (hollow arrow). The appearance of temporal horn reveals progressive hydrocephalus (white arrow).

months after immigration, even though homesickness can
be expressed even before separating from home (14). Fever
was a more significant part of the diagnosis because even
though it appeared to accompany the symptoms of homesickness, it did not appear regularly in such circumstances.
Reviewing the texts suggests changes in mental states, especially in chronic TB meningitis, but few studies have am-
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plified these symptoms (16).
Neglecting the background medical condition of a patient checking in with psychiatric symptoms is common.
In a study, primary care physicians failed to diagnose underlying physical disorders in 38% of the patients who had
psychiatric symptoms, and psychiatrists in 48%. About
50% of psychiatric patients with physical conditions re3
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Table 1. Variables of the Case

Variables

Results

Signs and symptoms

Severe headache, fever, nausea,
vomiting, along with anxiety and
depression (1 month ago),
anisocoria, neck stiffness
CSF (WBC):70 (Poly: 72% Lymph: 28%)
CSF (glucose) mg/dL: 29

mained undiagnosed as to the underlying medical illness
(17). These findings show the importance of diagnostic
workup of the patients with psychiatric symptoms, particularly when they appear with atypical representations.
In conclusion, any low glucose CSF analysis should be
considered as TB meningitis even with serial PMN predominance. Further studies to assess the manifestations of tuberculosis in the brain would also assist in early diagnosis
and management of patients.

CSF (protein) mg/dL: 16
CSF PCR (HSV 1 AND 2): negative
WBC/mm3 : 7800 (Poly: 75%, Lymph:
21%)
Laboratory results, (first referral
lab), First day

Hb g/dL: 13.1
Plt/mm3 : 245000
ESR mm: 35
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blood glucose mg/dL: 114
blood cultures (3 sets): negative
PBS (malaria): negative

Footnotes

HIV-Ab: negative
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CSF (glucose) mg/dL: 62
CSF(protein) mg/dL: 109
Laboratory results (first referral
lab), Second day

blood glucose mg/dL: 122
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CRP: 80
CSF (WBC): 360 (poly: 96%, lymph; 4%)
CSF (glucose) mg/dL: 37
CSF (protein) mg/dL: 198
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Radiographic changes

Normal chest radiography
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progressive hydrocephalia in short
period
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