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- Case Report-

Brucellar meningitis complicated by epstein-barr virus menin-
gitis: a case report and literature review
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Abstract

Objective To analyze the clinical characteristics of a patient with brucellosis meningitis complicated by Ep-

stein-Barr virus (EBV) meningitis in order to enhance awareness of this rare condition.

Methods A retrospective analysis was conducted using the clinical data of a patient admitted to Cangzhou Cen-
tral Hospital on October 31, 2024, with brucellosis meningitis complicated by EBV meningitis. The patient’s clini-

cal features, treatment course, and prognosis were evaluated.

Results The patient presented with headache, nausea, and vomiting. Cerebrospinal fluid (CSF) examination re-
vealed markedly elevated intracranial pressure. Metagenomic next-generation sequencing (mNGS) of the CSF
detected both Brucella and EBV. Cranial magnetic resonance imaging (MRI) showed no significant abnormalities,
and other etiological tests were negative. The diagnosis of brucellosis meningitis complicated by EBV meningitis
was established. Initial therapy failed to adequately control the symptoms, but timely adjustment of medications

led to improvement in clinical manifestations and laboratory findings, resulting in successful discharge.

Conclusions Concurrent meningitis caused by bacterial and viral pathogens is rare in clinical practice and is eas-
ily misdiagnosed or subject to delayed treatment. In patients with refractory symptoms, active CSF examination

should be performed to achieve early diagnosis and timely intervention.
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Introduction associated with a relatively high rate of disability. The
condition often has an insidious onset and nonspecific
Brucellosis meningitis is a rare but severe complication  clinical features, making early diagnosis challenging.

of brucellosis, occurring in only 4%—7% of patients and ~ Metagenomic next-generation sequencing (mNGS) is
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currently the most valuable detection method. Although
cases of isolated brucellosis meningitis have been re-
ported, concurrent Epstein-Barr virus (EBV) meningitis
has not been previously documented. Here, we report a
patient diagnosed and treated for brucellosis meningitis
complicated by EBV meningitis, aiming to provide a

clinical reference for such co-infections.

Case Report

A 47-year-old female farmer was admitted to our de-
partment on October 30, 2024, with a chief complaint of
headache accompanied by nausea and vomiting for over
20 days. In early October, she developed non-projectile
vomiting without apparent cause. After receiving oral
and intramuscular therapy at a local clinic, she subse-
quently developed a headache, while her temperature
remained normal and no other significant symptoms
were noted. She presented to the Infectious Diseases
Department of the local hospital, where initial testing
revealed: Brucella Rose Bengal Test (RBT): positive,
and Brucella Standard Agglutination Test (SAT): 1:400.
The next day, a lumbar puncture was performed, and
mNGS of the cerebrospinal fluid (CSF) detected Brucel-
la (sequence count: 5482, relative abundance: 90.65%)
and Epstein-Barr virus (sequence count: 603, relative
abundance: 95.96%). Despite 16 days of treatment, her
symptoms persisted, prompting transfer to our hospital

on October 30 for further management.

Since onset, the patient had been in good spirits but
reported poor appetite and sleep, normal urination, and
no significant weight change. She had a history of hy-
pertension for three years (irregular medication) and
brucellosis for over two months (intermittent oral medi-
cation). She had long-term exposure to sheep and cattle,

frequently assisting in lambing.

On admission, vital signs were stable. Physical examina-
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tion was unremarkable except for neurological assess-
ment, which demonstrated neck stiffness. Initial diag-
noses included brucellosis meningitis, EBV meningitis,
and grade 3 hypertension (very high risk). On the day of
admission, combination therapy was started: doxycycline
(0.1 g bid, oral), rifampin (0.6 g qd, i.v.gtt), ceftriaxone (2 g
q12 h), and ganciclovir (5 mg/kg q12 h). Due to elevated
intracranial pressure identified in the previous lumbar
puncture, mannitol (250 mL q8h) was administered.
For hypertension, the patient received amlodipine

besylate (5 mg qd) and irbesartan (75 mg qd).

On day 4, as the patient’s headache persisted and a fe-
ver developed, additional therapies were started: meth-
ylprednisolone (40 mg qd, i.v.gtt) for inflammatory
control, and glycerol fructose (250 mL q6h) to further

reduce intracranial pressure.

On day 6, there was still no improvement, fever recurred,
and dizziness developed alongside further elevated
blood pressure. The oral doxycycline was replaced with
etimicin (0.3 g ql12 h, intravenous). Bilateral renal ves-
sel ultrasound was normal. By day 8, she continued to
experience intermittent fever, headache and dizziness,
and persistent neck stiffness. Blood pressure ranged from
170-200/100-120 mmHg. Medications were adjusted
to mannitol (250 mL g6 h), methylprednisolone (30 mg

bid), and antihypertensive dosages were doubled.

Lumbar puncture on day 9 showed a pressure of 350
mmH,O, clear and colorless CSF, monocyte predomi-
nance, negative Pan’s test, glucose 1.15 mmol/L, chlo-
ride 113.80 mmol/L, protein 0.80 g/L, and negative ink
staining. mNGS of CSF detected Brucella melitensis
(sequence count: 2191, relative abundance: 92.37%) and

EBV (sequence count: 49, relative abundance: 95.00%).

During subsequent treatment, blood pressure remained

poorly controlled and dizziness was intermittent. Cra-
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nial MRI showed degeneration in the bilateral semioval
center, corona radiata, basal ganglia, and periventricular
regions. Antihypertensives were switched to amlodipine
besylate (10 mg qd) plus sacubitril/valsartan (100 mg
bid). By day 16, temperature and blood pressure nor-
malized, and dizziness was significantly relieved.
Repeat lumbar puncture revealed a pressure of 300
mmH,O; dehydration therapy was adjusted to man-
nitol (250 mL g8 h) and glycerol fructose (250 mL
q12 h). Her condition gradually stabilized, headaches
and dizziness resolved, and methylprednisolone was
reduced to 20 mg bid. SAT titer decreased from 1:400
to 1:100.

Etimicin was changed to doxycycline (0.1 g bid) on day
23, and mannitol was adjusted to 250 mL q12h. On day
27, lumbar puncture again (details in Table 1): pressure
220 mmH, 0, all measured indices—glucose, chloride,
protein—back within normal range, and CSF PCR for
EBV DNA was negative; ganciclovir and methylpred-

nisolone (reduced to 32 mg qd, oral) were discontinued.

Symptomatically, the patient improved further and

reexamination indices were normal. Glycerol fructose
and mannitol were gradually discontinued. Ceftriaxone
was stopped on day 34, and methylprednisolone was
reduced to 16 mg qd. The patient was discharged in

stable condition.

At discharge, continued treatment included rifampin
plus doxycycline for infection control, methylprednis-
olone (16 mg qd) for inflammatory control, and antihy-
pertensives (amlodipine besylate 10 mg qd, sacubitril/
valsartan 100 mg bid). At follow-up on December 10,
lab results for blood count and liver and kidney function
were normal, SAT titer remained at 1:100. The methyl-
prednisolone dose was reduced to 8 mg qd. The patient

was advised to return for evaluation after two weeks.

Discussion

Because the clinical manifestations of brucellosis are
highly variable and nonspecific, and because some pa-
tients lack clear epidemiological exposure, misdiagno-
sis and delayed treatment are common, often allowing

progression to subacute or chronic stages and resulting

Table 1. All data of CSF examination.

Project October 15  October 25 T(\IDOZ;;n)b er’ I\(I(]))vaeyrrlﬂge):r 14 I(\IDO;/}e/rzr;b)er 25 Normal
Pressure (mmH,0) - - 350 300 220 80-180
ADA(U/L) - - 6.1 - - Under 10
LDH(U/L) - - 47 - - 8-32
Protein(g/L) 1.1 0.9 0.8 - 0.39 0.15-0.45
Sugar(mmol/L) 1.75 1.5 1.15 - 2.54 2.5-4.4
Chlorine(mmol/L) 115.1 115.5 113.8 - 122.9 120-132
Clot Normal Normal Normal Normal Normal Normal
Color Normal Normal Normal Normal Normal Normal
Turbidity Normal Normal Normal Normal Normal Normal
Pandy test Positive Positive Positive Positive mild positive Negative
Cell count (10~6/L) 60 210 441 362 260 Under 8
Nucleated cell - - 341 135 245 -
Mononuclear cells (%) 85% 85% 48.7% 85% 99.2% -
polymorphonuclear cells(%)  15% 15% 51.3% 15% 0.8%

Cryptococcus test Negative - Negative - - Negative
Gram staining test Negative - Negative - - Negative

Notes: LDH, lactate dehydrogenase; ADA, adenosine deaminase.
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in a spectrum of complications and suboptimal out-
comes [, These complications may involve joints,
eyes, skin, heart, urinary tract, and nervous system.
Neurobrucellosis may affect the central and/or periph-
eral nervous systems at any stage of the disease [,
with meningitis and meningoencephalitis being most
common. Symptoms may include headache, fever, nau-
sea, vomiting, cerebrovascular events, brain or spinal
abscesses, myelitis, peripheral neuropathy, psychiatric
symptoms, or demyelinating lesions -, When these
develop, neurological infection should be strongly
suspected. Prompt cranial CT is recommended, with
further MRI and CSF mNGS if possible to assist diag-

nosis and guide management [,

Several studies have reported on brucellosis men-
ingitis, with treatment regimens varying. Evidence
suggests that triple antibiotic therapy provides greater
efficacy for neurobrucellosis than mono- or dual-drug
regimens 1. According to the 2023 Brucellosis Treat-
ment Guidelines, the first-line regimen comprises dox-
yeycline (0.1 g bid for 4-6 months), rifampin (0.6-0.9
g qd for 4-6 months), and ceftriaxone (2 g q12 h for 1
month). For patients unable to tolerate first-line agents,
alternatives include streptomycin, trimethoprim-sulfa-
methoxazole, levofloxacin, or etimicin 1%, with adjust-

ments based on individual tolerability.

Epstein-Barr virus (EBV), also known as Human Her-
pesvirus 4, is ubiquitous and associated with malig-
nancy and infectious mononucleosis. It can also invade
the central nervous system and cause meningitis "',
The mechanisms of EBV-induced neurological damage
remain unclear, but may include direct viral invasion,
reactivation of latent infection, and immune-mediated
secondary injury "%, Treatment of EBV meningitis
requires a multifaceted approach combining antiviral,
anti-inflammatory, and immunomodulatory therapies

for best results.
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This study retrospectively analyzes a case of brucel-
losis meningitis complicated by EBV meningitis, ex-
ploring clinical features, diagnosis, and management,
and providing insights for clinicians. Coinfection with
Brucella and EBV complicates diagnosis and treat-
ment, as both pathogens can produce meningeal irri-
tation but require distinct approaches. Beyond history
and physical examination, CSF analysis is critical.
mNGS enables rapid, accurate pathogen detection. In
this case, both Brucella and EBV were detected in CSF
by mNGS, raising questions about infection sequence.
The literature suggests that PCR detection of EBV
DNA in CSF does not necessarily indicate active EBV
infection, since EBV is often found with other patho-
gens . Approximately 25-28% of EBV DNA-posi-
tive CSF samples harbor a second pathogen, often the
true causative agent ['* 3. Thus, EBV DNA detection
in CSF is not highly specific, and coinfecting patho-
gens are variable with no predictable pattern. Kimiya
et al. also noted that EBV DNA positivity often reflects
reactivation rather than acute infection . Brucellosis
meningitis requires antibiotic therapy, while EBV men-
ingitis mainly calls for symptomatic and immunomod-
ulatory treatments. In this case, antiviral therapy was
considered appropriate. Previous reports, such as coin-
fection with Mycobacterium tuberculosis and EBV,
have indicated benefit from combined anti-tuberculous
and antiviral therapy . Advances in EBV-related
neurological infections suggest antivirals may suppress
viral replication, shorten treatment, and improve prog-
nosis "1, Therefore, such coinfections warrant careful
assessment of pathogens, clinical findings, laboratory

data, and immune function to guide therapy.

In the present case, EBV infection was more consistent
with latent reactivation, supported by the following:
after antiviral therapy, clinical symptoms including
fever and headache improved; follow-up CSF testing

showed marked reduction in EBV load. Notably, CSF
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profile showed elevated protein and reduced glucose and
chloride, characteristic of bacterial (rather than viral)
infection, supporting a primary bacterial etiology. How-
ever, the possibility of coinfection or other confounders
cannot be excluded. The mechanism of EBV reactiva-
tion remains unclear; although clinical improvement
supports EBV involvement, the contribution of antiviral

therapy to outcome requires further study.

Initial intensive therapy did not alleviate headache or con-
trol hypertension; given the history of irregular brucellosis
management, decreased drug sensitivity was suspected.
Based on literature and clinical experience, doxycycline
was replaced with intravenous etimicin, resulting in sig-
nificant improvement. Etimicin, an aminoglycoside with
moderate blood-brain barrier permeability, was one of sev-
eral options. Adjunctive corticosteroids and osmotic agents
provided further symptom relief. Although corticosteroid
use in meningitis is controversial, anti-inflammatory ef-
fects may benefit selected cases '"!. Response to therapy
varies based on disease course, timing, severity, and regi-

men, necessitating close follow-up to monitor for relapse.

In summary, concurrent bacterial and viral meningitis is
rarely reported, especially for the pathogens described
here. In patients with unexplained, persistent headache,
nausea, or vomiting, early CSF analysis is essential.
mNGS is pivotal and warrants clinical attention, as early
diagnosis and appropriate treatment can substantially

improve prognosis.
Acknowledgment
None.

Author Contributions

Cao Hanshuai: Case compilation, manuscript writing.

Wang Qian: Writing guidance. Yang Liu: Writing guid-

ance, manuscript revision.

Conflicts of Interest

All authors declare no conflicts of interest.

Reference

[1] Zheng R, Xie S, Lu X, Sun L, Zhou Y, Zhang Y,
et al. A Systematic Review and Meta-Analysis of
Epidemiology and Clinical Manifestations of Hu-
man Brucellosis in China. Biomed Res Int. 2018
(2018):5712920.

[2] Esmael A, Elsherif M, Elegezy M, Egilla H. Cogni-
tive impairment and neuropsychiatric manifestations
of neurobrucellosis. Neurol Res. 2021 (43):1-8.

[3] Suarez-Esquivel M, Chaves-Olarte E, Moreno E,
Guzman-Verri C. Brucella Genomics: Macro and
Micro Evolution. Int J Mol Sci. 2020 (21).

[4] Abrahdo A, de Aquino CC, Pedroso JL, Baiense
RF, Oliveira RA, Jorge VM, et al. Teaching Neu-
rolmages: brucellosis mimicking demyelinating
disease. Neurology. 2011 (76):e51.

[5] Gul HC, Erdem H, Bek S. Overview of neuro-
brucellosis: a pooled analysis of 187 cases. Int J
Infect Dis. 2009 (13):e339-343.

[6] Bouferraa Y, Bou Zerdan M, Hamouche R, Azar
E, Afif C, Jabbour R. Neurobrucellosis: Brief Re-
view. Neurologist. 2021 (26):248-252.

[7] Skalsky K, Yahav D, Bishara J, Pitlik S, Leibovici
L, Paul M. Treatment of human brucellosis: sys-
tematic review and meta-analysis of randomised
controlled trials. Bmj. 2008 (336):701-704.

[8] Hasanain A, Mahdy R, Mohamed A, Ali M. A
randomized, comparative study of dual thera-
py (doxycycline-rifampin) versus triple therapy
(doxycycline-rifampin-levofloxacin) for treating
acute/subacute brucellosis. Braz J Infect Dis. 2016

(20):250-254.



Infection Control 2025;2(3) O

[9] Huang S, Wang H, Li F, Du L, Fan W, Zhao M,
et al. Better efficacy of triple antibiotics thera-
py for human brucellosis: A systematic review
and meta-analysis. PLoS Negl Trop Dis. 2023
(17):e0011590.

[10]Hasim O, Dalgi¢ N. A Clinical and Laboratory
Evaluation of 32 Cases of Brucellosis. Clinical
and Experimental Dermatology. 2013 (7):61-67.

[11] Zhang N, Zuo Y, Jiang L, Peng Y, Huang X, Zuo
L. Epstein-Barr Virus and Neurological Diseases.
Front Mol Biosci. 2021 (8):816098.

[12]Wu ], OuY, Li Q, Xia M, Yao X, YiJ. Meningeal
encephalomyelitis caused by Epstein-Barr virus
infection: one case report and literature review.
Chin J Neuromed, 2021 (20):621-623. In Chinese.

[13] Lee GH, Kim J, Kim HW, Cho JW. Clinical signif-
icance of Epstein-Barr virus in the cerebrospinal
fluid of immunocompetent patients. Clin Neurol
Neurosurg. 2021 (202):106507.

[14] Tselis AC. Epstein-Barr virus infections of the ner-

vous system. Handb Clin Neurol. 2014 (123):285-

305.

[15] Weinberg A, Bloch KC, Li S, Tang YW, Palmer M,
Tyler KL. Dual infections of the central nervous
system with Epstein-Barr virus. J Infect Dis. 2005
(191):234-237.

[16] Kimiya T, Yagihashi T, Shinjoh M, Kai A, Sato Y.
Presence of Epstein-Barr virus in cerebrospinal
fluid from patients with aseptic meningitis appears
to be common. Infection. 2013 (41):1045-1046.

[17] Wang J, Li M, Zhu J, Cheng L, Kong P. Mycobac-
terium tuberculosis combine with EBV infection
in severe adult meningoencephalitis: a rare case
reports and literature review. Front Cell Infect Mi-
crobiol. 2024 (14):1361119.

[18] Chen H, Lu S. Research progress of Epstein-Barr
virus infection in children ‘s nervous system.
Journal of Modern Medicine & Health, 2019
(17):2664-2668. In Chinese.

[19] van de Beek D, Brouwer MC, Thwaites GE, Tun-
kel AR. Advances in treatment of bacterial menin-

gitis. Lancet. 2012 (380):1693-1702.

(Continued from page 37)

[45] Foley C, Kendall MC, Apruzzese P, De Oliveira
GS. American Society of Anesthesiologists phys-
ical status classification as a reliable predictor of
postoperative medical complications and mortal-
ity following ambulatory surgery: an analysis of
2,089,830 ACS-NSQIP outpatient cases. BMC
Surg. 2021 (21):253.

[46] Kan H, Ding Y, Wu S, Zhang Z. Retrospective
study of perioperative cardiac arrest from a Chi-
nese tertiary hospital. Medicine (Baltimore). 2021
(100):e26890.

[47] Kotani Y, Lezzi M, Murru CP, Khanna AK, Zarbock
A, Bellomo R, et al. The efficacy and safety of an-
giotensin II for treatment of vasoplegia in critically

ill patients: a systematic review. J Cardiothorac Vasc

77

Anesth. 2025 (39):653-665.

[48] Kotani Y, Belletti A, D’Amico F, Bonaccorso A,
Wieruszewski PM, Fujii T, et al. Non-adrenergic
vasopressors for vasodilatory shock or perioperative
vasoplegia: a meta-analysis of randomized con-
trolled trials. Crit Care. 2024 (28):4309.

[49] Pruna A, Bonaccorso A, Belletti A, Turi S, Di Pri-
ma AL, D’Amico F, et al. Methylene blue reduces
mortality in critically ill and perioperative patients:
a meta-analysis of randomized trials. J Cardiothorac
Vasc Anesth. 2024 (38):268-274.

[50] Boyer N, Upadhyay P, Hicks MH, Zarbock A,
Khanna AK, Forni LG, et al. Circulating biomarkers
of vasoplegia: a systematic review. Ann Intensive

Care. 2025 (15):150.



	Brucellar meningitis complicated by epstein-barr virus menin-

gitis: a case report and literature review



