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However, a recent meta-analysis has identified a corre-
lation between persistent HPgV infection and increased 
risk of lymphoma [6]. Furthermore, there have been 
reports of cases of encephalomyelitis in which HPgV 
was the sole pathogen detected, raising questions about 
its nonpathogenic role in humans [7–11]. Here, we pres-
ent a case with reversible severe encephalitis and axillary 
lymphadenopathy in which HPgV was the only pathogen 
identified.

Case presentation
A 48-year-old woman without known medical history 
presented with a 2-day history of fever, peaking at 39.0 
℃, followed by a sudden loss of consciousness. Emer-
gency non-contrast-enhanced CT of the head, chest, 
abdomen, and pelvis revealed normal results, except for 
lymphadenopathy in the left axillary region (Figure 1). 
Upon admission, her initial vital signs were as follows: 
blood pressure 144/83  mm Hg, heart rate 122 beats/

Introduction
Human pegivirus (HPgV), a member of the Pegivirus 
genus within the Flaviviridae family, was first discovered 
in 1996 [1]. Its global prevalence is substantial, with an 
estimated one-sixth of the global population being sero-
positive and around 750  million people having viremia 
[2]. Notably, HPgV does not exhibit any established asso-
ciations with clinical pathologies. Conversely, HPgV fre-
quently co-infects with human immunodeficiency virus 
(HIV) and hepatitis C virus (HCV), and often shows 
beneficial clinical effects in these patients by reducing 
immune activation [3–5].
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Abstract
Human pegivirus (HPgV) has been postulated as a potential etiological factor in encephalomyelitis and exhibits 
lymphotropic characteristics. However, the co-occurrence of encephalitis and lymphadenopathy with HPgV 
detected has never been reported. Herein, we report a case of a 48-year-old woman admitted with fever followed 
by sudden loss of consciousness. Radiological imaging demonstrated encephalitis and lymphadenopathy. Initial 
analysis of blood and cerebrospinal fluid (CSF) failed to reveal specific etiology. The only pathogen found in 
CSF was later determined to be HPgV using metagenomic next-generation sequencing (mNGS). After receiving 
treatment with acyclovir, meropenem, and ceftriaxone sodium, the patient fully recovered. This case contributes 
additional evidence in support of the hypothesis regarding the pathogenic potential of HPgV and highlights the 
diagnostic utility of mNGS in detecting rare pathogens.
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min, respiratory rate 44/min, temperature 38.2 ◦C, and 
blood oxygen saturation 94%. Laboratory investigations 
showed a white blood cell count of 8.78 × 109/L with lym-
phocytopenia, neutrophilia, and an elevated C-reactive 
protein level of 30.53 mg/L. The Antinuclear Antibodies 
test was negative. Analysis of CSF indicated the presence 
of 3 × 106/L white blood cells, with 23% being mono-
cytes. The CSF protein level was 1592.0 mg/L, with glu-
cose and chloride levels were 3.93 mmol/L and 126.2 
mmol/L, respectively. Culturing and staining of the CSF 
for mycobacterial, cryptococcal, and bacterial pathogens 
produced negative findings. Further testing for antibod-
ies against viruses, including herpes simplex virus type 
1 and 2, cytomegalovirus, rubella virus, toxoplasmo-
sis, and autoantibodies including NMDAR, AMPA1, 
AMPA2, LGI1, CASPR2, and GABAB in the CSF were 
also negative. Based on the patient’s clinical presentation 
and laboratory findings, encephalitis was considered the 
most likely diagnosis. Empirically treatment with acyclo-
vir (0.5 g three times daily) and meropenem (2.0 g three 
times daily) was initiated.

To further investigate the etiology, a second CSF punc-
ture was conducted two days later, followed by mNGS 
analysis. This revealed HPgV as the only positive find-
ing, with a sequence read count of 1 and a relative abun-
dance of 3.86%. The existing treatment regimen was 
maintained. Two days later, after additional therapy, the 
patient regained consciousness and subsequently under-
went a brain MRI examination. Neuroimaging revealed 
multiple lesions in the pontine, periventricular, and cen-
trum semiovale regions, with punctate hemorrhages 
noted in the pontine lesions (Figure A-C). Diffusion 
weighted imaging (DWI) revealed showed no significant 

restriction (Figure D), and there was no enhancement 
observed in contrast imaging (Figure E).

Given the positive response to treatment, the regimen 
was extended for an additional three days. Acyclovir and 
meropenem were then replaced with ceftriaxone sodium. 
To confirm the mNGS findings, a third CSF puncture and 
mNGS analysis were performed. This again identified 
HPgV as the sole causative agent, with a sequence read 
count of 1 and a relative abundance of 3.4%. These results 
strongly suggest that HPgV may be the causative agent. 
After five days of treatment, the patient achieved full 
recovery, with significant resolution of cerebral lesions 
and axillary lymphadenopathy (Figures F-H, J).

Discussion
Encephalomyelitis with HPgV detection is a seldom 
encountered condition, with only 11 documented cases 
in the literature [7–11]. Furthermore, the simultaneous 
presentation of encephalitis and lymphadenopathy in 
conjunction with HPgV detection has not been previ-
ously reported.

Previous reports have shown that detection of HPgV in 
CSF or brain often has associated infection [7–11]. Our 
case is consistent with this general observation. In addi-
tion, detection of HPgV in CSF of encephalitis of uncer-
tain etiology has occurred [7, 9, 12], whereas HPgV has 
failed to be detected in cases of encephalitis of known 
etiology [7, 9]. Furthermore, autopsy of HPgV-related 
fatal encephalitis demonstrated lymphocytic infiltration 
and gliosis in brain tissue, indicating neurotropism [8]. In 
vitro central nervous system (CNS) model of HPgV infec-
tion confirmed HPgV can infect astrocytes and microglia, 
suppressing antiviral responses and potentially causing 

Fig. 1  (A-E) Initial MRI of the brain shows the lesion in the pontine region and bilateral periventricular areas. Imaging on T1WI (A), T2-FLAIR (B-C), DWI (D), 
and contrast (E) is shown, respectively. (I) Initial CT of the chest reveals lymphadenopathy in the left axillary region (red arrow). (F-H, J) Follow up imaging 
after treatment reveals nearly complete resolution of all the lesions
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neurological disorders [13]. These are all in favor of the 
pathogenicity of CNS infection caused by HPgV.

There have been limited documented cases of HPgV-
associated encephalitis with imaging findings. Balcom 
et al. detailed two cases showing predominant lesions in 
the brainstem and paraventricular regions, with potential 
enhancement as the disease progressed [8]. Our case also 
demonstrated a similar disease localization, but with the 
additional feature of a minor hemorrhagic component 
within the brainstem lesion. Additionally, our obser-
vations did not show any significant restriction in all 
lesions. HPgV selectively targets astrocytes and microglia 
in the human brain [13], leading to lesions primarily situ-
ated in the white matter during HPgV-associated CNS 
infections. Moreover, the infection of astrocytes may 
lead to modifications in the blood-brain barrier, poten-
tially resulting in vasogenic edema and hemorrhage. 
These changes may represent the underlying mechanism 
responsible for the imaging findings observed in our case. 
In contrast, two other case reports described HPgV-
associated encephalitis presenting as meningoencepha-
litis and similar to cerebral infarction (no radiological 
images), respectively [7, 10]. According to the informa-
tion above, HPgV CNS infections can present a variety of 
imaging manifestations, necessitating further instances 
for comprehensive characterization.

In the context of HPgV-related CNS infection, the is 
no standardized treatment protocols at present. Notably, 
our case study, along with other five cases involving indi-
viduals lacking immunodeficiency, exhibited a favorable 
clinical course [7, 9, 10], in contrast to instances where 
poor outcomes, including death and impaired physical 
function, were observed [8, 11]. This observation implies 
that immunodeficiency may serve as a contributing fac-
tor to the unfavorable prognosis associated with HPgV 
infections.

HPgV exhibits lymphotropic characteristics and persis-
tent infection is positively associated with lymphoma risk 
[2]. Hence, lymphadenopathy could potentially signify 
an acute HPgV infection. Despite the high prevalence of 
HPgV seropositivity [2], the lack of historical reports on 
lymphadenopathy may be attributed to the absence of 
significant clinical symptoms, such as pain, and the lim-
ited pathogenicity of HPgV under specific conditions.

We are aware that our case report may have some 
limitations. Firstly, the presence of HPgV in CSF using 
mNGS was not validated with alternative methods like 
polymerase chain reaction (PCR). Nevertheless, the con-
sistency of results from two CSF mNGS assays enhances 
the credibility of our findings. Secondly, we did not per-
form blood mNGS analysis to detect HPgV. Thirdly, we 
did not perform a lymph node biopsy, which could have 
provided more definitive diagnostic evidence.

Conclusion
In summary, this case provides additional evidence 
in support of the hypothesis of HPgV CNS infection 
and underscores the value of utilizing mNGS of CSF in 
patients with unknown etiology. Further identification of 
cases is imperative to definitively establish the pathoge-
nicity of HPgV.
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