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[Abstract] Objective To evaluate the value of next-generation sequencing (NGS) of cerebrospinal
fluid (CSF) in the diagnosis of human herpesvirus encephalitis/meningitis. Methods The clinical features,
laboratory and imaging findings of 5 patients with highly suspected human herpesvirus encephalitis/
meningitis from January to September 2018 were retrospectively analyzed, and then the etiological sources
were comprehensively analyzed combined with the results of NGS. Results All of the 5 patients had an
acute onset, fever, headache and neck ankylosis. The CSF tests revealed a slight increased level of white
blood cell count (74-260) x 10 /L. Among them, a total of 4-5406 nucleic acid sequences of human
herpesvirus, including human herpesvirus type | (n = 1), human herpesvirus type lll (n = 3) and human
herpesvirus type IV (n = 1) were detected by NGS, with the coverage varing from 0.08% to 81.01% .
Conclusions NGS of CSF can assist the diagnosis of human herpesvirus encephalitis/meningitis, as well
as viruses accurate classification, which is worth popularizing and applying in clinic.
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Table 1. General data of 5 patients with human herpesvirus encephalitis/meningitis
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Table 2. Laboratory test results of 5 patients with human herpesvirus encephalitis/meningitis
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Figure 1 Head MRI findings of 5 patients with human herpes virus encephalitis/meningitis ~ Axial
FLAIR imaging of Case 1 showed high-intensity signals in bilateral frontotemporal lobe and "knife
back sign" in bilateral temporal lobe. In addtion, scattered round-like high-density signals could be
seen in thalamus and globus pallidus (arrows indicate, Panel 1a). Axial FLAIR of Case 2 showed high-
intensity signals in bilateral frontal lobe (arrows indicate, Panel 1b). Axial enhanced T\WI of Case 3
and Case 4 showed increasing of leptomeningeal enhancement shadow (Panel lc, 1d). Axial FLAIR of
Case 5 showed high-intensity signals around the lateral ventricle and bilateral occipital lobe (arrows

indicate, Panel le).
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Table 3. NGS results of 5 patients
herpesvirus encephalitis/meningitis

KR EmE Wy
FFAEC (%) RIE

with  human

K5 NGSH#EK i PR 2

1 ARESHEE T8 1987 5628 1.23 A 1 BN &
2 NZEBHRR A 2529 20.52 112 AZSR% o IR i &
3 NBEBHRENR 526 28.07 1.20 A% a5 i e %
4 ANEBBHREMR 5406 81.01 221 AZHa w2 MK 4
5 ABBLHENE 4 008 1.00 ARSLHEN B R

NGS, next-generation sequencing, 5 —FRil J7 £ R

T B0 B A% BR i 55 o 5 B i W IR )
T 1 K49 B 8 AR, SRR R A 2R A () i R 4R Y
2.

AT FEREAS B/ T R R I A
B AR, A RS 5 B IR IR AT S h 7 KA &
o BRI R B AR IR R R DA AR B R
DU v il i A B 7 O e, ml bRl e i 52 44
TR A g Jit 2 R AL HH B9 T RE , AT 98 kb T 4% St
Jig A 00 B P A B 4 AR ) 95 A, DT I B I AR F
NSRRI A T R e AWl D5 25 % N
I RE W6 45 52 i 7 AP 2, 3 AT LA S 0 7 B9 AH X 3k
A R N R X ) S (ER e S il f e T
AR E A I 45 R LR A AR K YR B
G BT 2RI DR R U Y R DL AT g e AR
PRI PP B2 AR — Bl 2 o T2 W oK, BARAFTE
BB AN 2 (R AR BE 3 B AR B9 R AR, 1 R
AT S R T e A % 2R 2 K 2 R R e i
TR I3 Wl % % e £ 55 12 W 0 P 1

MR

Z £ x Wt

[1] Meyding - Lamadé U, Strank C. Herpesvirus infections of the
central nervous system in immunocompromised patients [J].
Ther Adv Neurol Disord, 2012, 5:279-296.

[2] Steiner I, Benninger F. Manifestations of herpes virus infections
in the nervous system[]]. Neurol Clin, 2018, 36:725-738.

[3] Wilson MR, Naccache SN, Samayoa E, Biagtan M, Bashir H,
Yu G, Salamat SM, Somasekar S, Federman S, Miller S, Sokolic
R, Garabedian E, Candotti ¥, Buckley RH, Reed KD, Meyer
TL, Seroogy CM, Galloway R, Henderson SL, Gern JE, DeRisi
JL, Chiu CY. Actionable diagnosis of neuroleptospirosis by next-
generation sequencing[ J1. N Engl J Med, 2014, 370:2408-2417.

[4]

Yao M, Zhou J, Zhu Y, Zhang Y, Lv X, Sun R, Shen A, Ren H,
Cui L, Guan H, Wu H. Detection of listeria monocytogenes in
CSF from three patients with meningoencephalitis by next -
generation sequencingl J]. J Clin Neurol, 2016, 12:446-451.
Steiner I, Benninger F. Update on herpes virus infections of the
nervous system[J]. Curr Neurol Neurosci Rep, 2013, 13:414.
Koyuncu 0O, Hogue IB, Enquist LW. Virus infections in the
nervous syslem[ﬂ. Cell Host Microbe, 2013, 13:379-393.
Debiasi RL, Tyler KL. Molecular methods for diagnosis of viral
encephalitis[ J]. Clin Microbiol Rev, 2004, 17:903-925.

Song YX, Li Y, Jiang YM, Liu T. Detection of varicella-zoster
virus from cerebrospinal fluid using advanced fragment analysis
in a child with encephalitis: a case rep()rt[]}. BMC Infect Dis,
2019, 19:342.

Hsu CC, Tokarz R, Briese T, Tsai HC, Quan PL, Lipkin WL
Use of staged molecular analysis to determine causes of
unexplained central nervous system infections [J]. Emerging
Infect Dis, 2013, 19:1470-1477.

Xing XW, Zhang JT, Ma YB, Chen XY, Wu L, Wang XL,
Wang HF, Wang RF, Yang F, Yu SY. Evaluation of next -
generation sequencing for the diagnosis of infections of the
caused by the neurotropic herpes
viruses: a pilot study[J]. Eur Neurol, 2018, 80:283-288.

Agut H, Bonnafous P, Gautheret - Dejean A. Laboratory and

central nervous system

clinical aspects of human herpesvirus 6 infections [J]. Clin
Microbiol Rev, 2015, 28:313-335.

Nakayama H, Yamazaki R, Kato J, Koda Y, Sakurai M, Abe R,
Watanuki S, Sumiya C, Shiroshita K, Fujita S, Yamaguchi K,
Okamoto S, Mori T. Human herpesvirus 6 reactivation evaluated
by digital polymerase chain reaction and its association with
of CDI34 - positive T
hematopoietic stem cell lransplanlalion[]]. J Infect Dis, 2019,
220:1001-1007.

Edridge AW, Deijs M, van Zeggeren IE, Kinsella CM, Jebbink
MF, Bakker M, van de Beek D, Brouwer MC, van der Hoek L.
Viral metagenomics on cerebrospinal fluid [J]. Genes (Basel),
2019, 10:pii:E332.

Guan H, Shen A, Lv X, Yang X, Ren H, Zhao Y, Zhang Y,
Gong Y, Ni P, Wu H, Zhu Y, Cui L. Detection of virus in CSF
from the cases with meningoencephalitis by next - generation
sequencingl J]. J Neurovirol, 2016, 22:240-245.

Wilson MR, Sample HA, Zorn KC, Arevalo S, Yu G, Neuhaus
J, Federman S, Stryke D, Briggs B, Langelier C, Berger A,
Douglas V, Josephson SA, Chow FC, Fulton BD, DeRisi JL,
Gelfand JM, Naccache SN, Bender J, Dien Bard J, Murkey J,
Carlson M, Vespa PM, Vijayan T, Allyn PR, Campeau S,
Humphries RM, Klausner JD, Ganzon CD, Memar F, Ocampo
NA, Zimmermann LL, Cohen SH, Polage CR, DeBiasi RL,
Haller B, Dallas R, Maron G,
Dominguez SR, Miller S,
sequencing for diagnosis of meningitis and encephalitis [J]. N
Engl J Med, 2019, 380:2327-2340.

Parker J, Chen J. Application of next generation sequencing for

dynamics cells after allogeneic

Hayden R, Messacar K,

Chiu CY. Clinical metagenomic

the detection of human viral pathogens in clinical specimens
[J]. J Clin Virol, 2017, 86:20-26.
Barzon L, Lavezzo E, Costanzi G, Franchin E, Toppo S, Palu G.
Next - generation sequencing technologies in diagnostic virology
[J]. J Clin Virol, 2013, 58:346-350.
(Wi H 39 :2020-07-09)
(ARG ER)



