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Outcome and Sequelae of Infectious Encephalitis 

INTRODUCTION

Acute encephalitis is a severe neurological syndrome affecting physical, cognitive, and be-
havioral functions. It is associated with substantial mortality during the acute stage of the 
disease, particularly in low- and middle-income countries. Most survivors do not recover 
fully and often require extended posthospitalization rehabilitation and care to regain their 
functional abilities. A recent initiative of the World Health Organization targeted encepha-
litis as a public health priority due to its wide extent of neurological signs, the consequenc-
es on performing the activities of daily living, and the burden of sequelae both for patients 
and their caregivers.1 The disability-adjusted life years related to encephalitis, regardless 
of the cause, was estimated to 4.8 million in 2019.2 The mean case fatality rate (CFR) for in-
fectious encephalitis in the USA has been estimated to be 6%.3 The disease also exerts a high 
cost burden on the healthcare system due to long hospitalizations and frequent admissions 
to intensive care units.3

Many different infectious agents such as viruses, bacteria, parasites, and fungi can 
cause encephalitis, sometimes with indistinguishable clinical presentations. Although the 
patient’s history, examination findings, and unique environmental or travel exposures can 
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Acute infectious encephalitis is a widely studied clinical syndrome. Although identified almost 
100 years ago, its immediate and delayed consequences are still neglected despite their high fre-
quency and possible severity. We reviewed the available data on sequelae and persisting symp-
toms following infectious encephalitis with the aim of characterizing the clinical picture of these 
patients at months to years after hospitalization. We searched PubMed for case series involving se-
quelae after infectious encephalitis. We carried out a narrative review of the literature on enceph-
alitis caused by members of the Herpesviridae family (herpes simplex virus, varicella zoster virus, 
and human herpesvirus-6), members of the Flaviviridae family (West Nile virus, tick-borne en-
cephalitis virus, and Japanese encephalitis virus), alphaviruses, and Nipah virus. We retrieved 41 
studies that yielded original data involving 3,072 adult patients evaluated after infectious enceph-
alitis. At least one of the five domains of cognitive outcome, psychiatric disorders, neurological 
deficits, global functioning, and quality of life was investigated in the reviewed studies. Various 
tests were used in the 41 studies and the investigation took place at different times after hospital 
discharge. The results showed that most patients are discharged with impairments, with frequent 
deficits in cognitive function such as memory loss or attention disorders. Sequelae tend to im-
prove within several years following flavivirus or Nipah virus infection, but long-term data are 
scarce for other pathogens. Further research is needed to better understand the extent of sequelae 
after infectious encephalitis, and to propose a standardized assessment method and assess the re-
habilitation efficacy in these patients.
Keywords  ‌�infectious encephalitis; viral encephalitis; herpesvirus infection;  

Flaviviridae infection; sequelae; outcome.
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greatly facilitate differential diagnoses, laboratory testing is 
required to confirm the etiology.4 Autoantibodies targeting 
neuronal cell-surface and intraneuronal antigens have re-
cently been demonstrated as a frequent cause of encephalitis 
mimicking infectious processes.5,6 Importantly, despite ex-
tensive laboratory testing, most patients with acute en-
cephalitis do not receive a substantiated diagnosis.7-9

The outcomes and sequelae of encephalitis can vary sig-
nificantly based on the etiological agent. The occurrence of 
cognitive, psychiatric, and neurological sequelae following 
infectious encephalitis has long been recognized.10 We re-
viewed the literature on outcomes and sequelae of infectious 
encephalitis with the aim of summarizing the existing knowl-
edge for clinicians and identifying gaps in the understanding 
of persisting symptoms and outcomes that might inform fu-
ture research and clinical applications.

METHODS

Search criteria 
We comprehensively searched PubMed from its inception 
(circa 1,800) up to March 2022 for all published papers and 
abstracts written in English, French, or German using the 
following keyword string: ((encephalitis OR meningoen-
cephalitis) AND (infecti*) AND (sequel* OR persisting symp-
toms OR outcome) NOT (autoimmune) NOT (pediat*)). 
Only studies that evaluated posthospitalization sequelae 
and outcomes were included. Study reports describing mor-
tality, functional status, neuropsychiatric sequelae, and pa-
tient-reported outcomes including quality of life (QOL) and 
including at least five patients were included. 

Studies of patients with isolated cerebellitis, myelitis, or 
meningitis were excluded. Studies including only pediatric 
patients were also excluded since the sequelae for this con-
dition have already been thoroughly reviewed.11 Studies of 
encephalitis of unknown cause were included, while those 
involving outcomes of immune, toxic, metabolic, or neoplas-
tic encephalopathy/encephalitis were excluded. Studies or 
case series of both adult and pediatric patients were includ-
ed only if the results were presented separately so that the se-
quelae specifically in adults could be assessed. Studies or case 
series of patients with various clinical presentations of a giv-
en infection (e.g., West Nile neuroinvasive disease [WNND] 
and West Nile fever) were retained only if it was possible to 
distinguish between neurological and nonneurological pre-
sentations in the reported results. Retrospective studies or 
case series of clinical or administrative databases (i.e., with-
out clinical contact with or evaluation of patients by inves-
tigating clinicians) were also excluded, as were reports with 
incomplete or questionable clinical documentation.

Data collection
Data were collected from the selected papers in five outcome 
domains: cognitive disorders (assessed using standardized 
cognitive tests including memory, attention, and intelligence 
scales), sleep disorders, objective neurological deficit exami-
nations (motor, sensory, and cranial nerve dysfunctions), 
psychiatric assessments (assessed using standardized scales 
or tests), global functioning (e.g., modified Rankin Scale 
[mRS]), and patient-reported outcomes (QOL and self-re-
ported symptoms). The data collected included the study pe-
riod, number of patients enrolled in the study, causes of en-
cephalitis, tests and other methods used to assess the patients, 
delays between hospital discharge and assessments, and the 
results of the assessments. 

RESULTS

The initial search for infectious encephalitis identified 4,424 
papers. After reading their abstracts, 185 relevant studies were 
selected for full text reviews. Forty of these studies met the 
inclusion criteria. The included studies along with the assess-
ment tools used and results are summarized in Table 1 and Sup-
plementary Table 1 (in the online-only Data Supplement). 

The mRS was the most frequently used tool in any domain 
to evaluate the outcome of the patients. The mRS was first 
developed for stroke and measures the degree of disability 
or dependence in performing the activities of daily living 
(Table 2).12,13

Measured outcomes
Twenty-two of the 40 studies investigated the cognitive out-
comes of patients using the following classical tests or batter-
ies: Mini Mental State Examination (MMSE), full Wechsler 
Adult Intelligence Scale, Wechsler Memory Scale, Montreal 
Cognitive Assessment Scale, Trail-Making Test, and Rey Com-
plex Figure Test. The different studies used different combi-
nations of tests. Sixteen studies included a neurological ex-
amination and 12 included self-reported symptoms. Six of 
the 12 studies investigating psychiatric outcomes focused on 
depression and anxiety. The five studies assessing the QOL 
comprised three using 36-item short-form medical outcome 
survey (SF-36), one using 12-item shortened version of SF-
36 (SF-12), and one using a questionnaire derived from SF-
12. Global functioning was reported for 15 studies, using the 
mRS, Glasgow Outcome Scale (GOS), Liverpool Outcome 
Scale (LOS), or in-house questionnaires. Eleven studies in-
vestigated a single domain, mainly the cognitive outcome or 
global functioning. Only self-reported symptoms or global 
functioning were investigated in seven studies.
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č 

et
 a

l.56
TB

E 
(n

ot
 li

m
ite

d 
  t

o 
en

ce
ph

al
iti

s)
N

/Q
/S

N
: N

eu
ro

lo
gi

ca
l e

xa
m

in
at

io
ns

Q:
 S

F-
36

 v
er

sio
n 

2
S:

 S
el

f-
re

po
rt

ed
 s

ym
pt

om
s

U
nf

av
or

ab
le

 o
ut

co
m

e 
de

fin
ed

 a
s 
≥

2 
ne

w
 o

r e
xa

ce
rb

at
ed

 s
el

f-
re

po
rt

ed
 s

ym
pt

om
s, 

or
 ≥

1 
ob

je
ct

iv
e 

sy
m

pt
om

s. 
M

ild
 P

ES
 d

efi
ne

d 
  a

s 
≥

2 
ne

w
 o

r e
xa

ce
rb

at
ed

 s
el

f-
re

po
rt

ed
 s

ym
pt

om
s, 

m
od

er
at

e 
PE

S 
as

 ≥
3 

ne
w

 o
r e

xa
ce

rb
at

ed
 s

el
f-

re
po

rt
ed

 s
ym

pt
om

s, 
se

ve
re

 
  P

ES
 a

s 
≥

1 
ob

je
ct

iv
e 

sy
m

pt
om

Ka
lit

a 
et

 a
l.57

JE
, H

SV
, u

nk
no

w
n

C/
N

C:
 M

M
SE

, c
og

ni
tiv

e 
ev

ok
ed

 p
ot

en
tia

ls
N

: M
RI

Sa
rk

ar
i e

t a
l.58

JE
C/

P/
N

C:
 P

as
t a

nd
 re

ce
nt

 m
em

or
y 

as
se

ss
ed

 u
sin

g 
a 

st
an

da
rd

iz
ed

 q
ue

st
io

nn
ai

re
, t

es
ts

 d
er

iv
ed

 fr
om

 B
in

et
t I

nt
el

lig
en

ce
 S

ca
le

 g
ui

de
lin

es
, 

  t
es

ts
 fo

r a
gn

os
ia

 a
nd

 a
pr

ax
ia

 in
 th

os
e 

pa
tie

nt
s 

ab
le

 to
 c

om
pl

et
e 

th
e 

te
st

s
P:

 A
ss

es
sm

en
t o

f m
oo

d,
 b

eh
av

io
r, 

pe
rs

on
al

ity
, h

al
lu

ci
na

tio
ns

, a
nd

 d
el

us
io

ns
 re

po
rt

ed
 b

y 
re

la
tiv

es
 

N
: N

eu
ro

lo
gi

ca
l e

xa
m

in
at

io
ns

, s
ei

zu
re

s 
re

po
rt

ed
 b

y 
re

la
tiv

es

W
an

g 
et

 a
l.30

JE
C/

N
/F

C:
 W

AI
SR

C 
(v

er
ba

l, 
an

d 
pe

rf
or

m
an

ce
 IQ

), 
W

ec
hs

le
r M

em
or

y 
Sc

al
e,

 M
en

ta
l H

an
di

ca
p 

Ra
tin

g 
Sc

al
e

N
: N

eu
ro

lo
gi

ca
l e

xa
m

in
at

io
ns

F:
 L

OS

De
re

sie
w

ic
z 

et
 a

l.59
EE

EV
F

F:
 C

lin
ic

al
 se

qu
el

ae
 c

la
ss

ifi
ed

 a
cc

or
di

ng
 to

 fu
nc

tio
na

l s
ta

tu
s o

n 
di

sc
ha

rg
e:

 n
or

m
al

 (n
o 

de
fic

its
), 

m
ild

 se
qu

el
ae

 (s
el

f-
ca

re
 p

os
sib

le
 

  a
w

ay
 fr

om
 a

n 
in

st
itu

tio
na

l s
et

tin
g)

, m
od

er
at

e 
se

qu
el

ae
 (i

ns
tit

ut
io

na
l c

ar
e 

re
qu

ire
d 

fo
r p

er
fo

rm
in

g 
th

e 
ac

tiv
iti

es
 o

f d
ai

ly
 li

vi
ng

), 
  s

ev
er

e 
se

qu
el

ae
 (p

er
m

an
en

t v
eg

et
at

iv
e 

st
at

e)
, d

ea
th

Se
jv

ar
 e

t a
l.60

N
ip

ah
 v

iru
s

N
/S

N
: N

eu
ro

lo
gi

ca
l e

xa
m

in
at

io
ns

S:
 S

el
f-

as
se

ss
m

en
t s

ca
le

 o
f o

ve
ra

ll 
he

al
th

 a
nd

 w
el

l-
be

in
g,

 s
ta

nd
ar

di
ze

d 
qu

es
tio

nn
ai

re
 o

n 
pe

rs
ist

in
g 

sy
m

pt
om

s

G
oh

 e
t a

l.61
N

ip
ah

 v
iru

s
F

N
o 

de
ta

ils
 

N
g 

et
 a

l.62
N

ip
ah

 v
iru

s
C/

P
C:

 W
AI

S–
Re

vi
se

d,
 S

ta
nd

ar
d 

Pr
og

re
ss

iv
e 

M
at

ric
es

, R
ey

 A
ud

ito
ry

 V
er

ba
l L

ea
rn

in
g 

Te
st

, W
ec

hs
le

r M
em

or
y 

Sc
al

e
P:

 P
sy

ch
ia

tr
ic

 in
te

rv
ie

w
 u

sin
g 

th
e 

Sc
he

du
le

s 
fo

r C
lin

ic
al

 A
ss

es
sm

en
t i

n 
N

eu
ro

ps
yc

hi
at

ry

H
ok

ka
ne

n 
an

d
  L

au
ne

s63

H
SV

, V
ZV

, o
th

er
, 

  u
nk

no
w

n
C

C:
 B

le
ss

ed
 D

em
en

tia
 S

ca
le

, W
AI

S,
 W

ec
hs

le
r M

em
or

y 
Sc

al
e,

 W
or

d 
Fl

ue
nc

y, 
St

ro
op

 T
es

t, 
Be

nt
on

 V
isu

al
 R

et
en

tio
n 

Te
st

, 
  c

om
pr

eh
en

sio
n 

of
 s

en
te

nc
es

 w
ith

 c
om

pl
ex

 s
em

an
tic

 s
tr

uc
tu

re
s, 

co
py

in
g 

of
 fi

gu
re

s, 
cl

oc
k-

ha
nd

 ta
sk

s

M
ai

lle
s 

et
 a

l.16
Va

rio
us

 c
au

sa
tiv

e 
ag

en
ts

 
  a

nd
 u

nk
no

w
n 

et
io

lo
gy

C/
Q/

F/
S

C:
 In

fo
rm

an
t q

ue
st

io
nn

ai
re

 o
n 

co
gn

iti
ve

 d
ec

lin
e 

in
 th

e 
el

de
rly

, F
-T

IC
S

Q:
 Q

ue
st

io
nn

ai
re

 d
er

iv
ed

 fr
om

 S
F-

12
F:

 G
OS

, q
ue

st
io

nn
ai

re
 o

n 
th

e 
re

su
m

pt
io

n 
of

 w
or

k/
sc

ho
ol

 a
nd

 le
isu

re
S:

 S
ta

nd
ar

di
ze

d 
qu

es
tio

nn
ai

re
 o

n 
pe

rs
ist

in
g 

sy
m

pt
om

s

C,
 c

og
ni

tiv
e;

 C
DC

, U
S 

Ce
nt

er
s 

fo
r D

ise
as

e 
Co

nt
ro

l a
nd

 P
re

ve
nt

io
n;

 C
ES

-D
, C

en
te

r f
or

 E
pi

de
m

io
lo

gi
c 

St
ud

ie
s 

De
pr

es
sio

n 
Sc

al
e;

 E
EE

V,
 E

as
te

rn
 e

qu
in

e 
en

ce
ph

al
iti

s 
vi

ru
s;

 E
SG

Q,
 E

nc
ep

ha
lit

is 
Su

pp
or

t G
ro

up
 

Qu
es

tio
nn

ai
re

; F
, f

un
ct

io
ni

ng
; F

OS
Q,

 F
un

ct
io

na
l O

ut
co

m
e 

of
 S

le
ep

 Q
ue

st
io

nn
ai

re
; F

-T
IC

S,
 F

re
nc

h 
ve

rs
io

n 
of

 th
e 

Te
le

ph
on

e 
In

te
rv

ie
w

 fo
r C

og
ni

tiv
e 

St
at

us
; G

OS
, G

la
sg

ow
 O

ut
co

m
e 

Sc
al

e;
 H

HV
-6

, h
um

an
 h

er
-

pe
sv

iru
s-

6;
 H

SV
, h

er
pe

s s
im

pl
ex

 v
iru

s; 
IQ

, i
nt

el
lig

en
ce

 q
uo

tie
nt

; J
E,

 Ja
pa

ne
se

 e
nc

ep
ha

lit
is;

 L
OS

, L
iv

er
po

ol
 O

ut
co

m
e 

Sc
al

e;
 M

M
SE

, M
in

i M
en

ta
l S

ta
te

 E
xa

m
in

at
io

n;
 m

RS
, m

od
ifi

ed
 R

an
ki

n 
Sc

al
e;

 N
, n

eu
ro

lo
gi

ca
l; 

N
IH

SS
, N

at
io

na
l I

ns
tit

ut
es

 o
f H

ea
lth

 S
tr

ok
e 

Sc
al

e;
 P

, p
sy

ch
ol

og
ic

al
/p

sy
ch

ia
tr

ic
; P

aS
M

O,
 P

ar
al

le
l S

er
ia

l M
en

ta
l O

pe
ra

tio
ns

; P
ES

, p
os

te
nc

ep
ha

lit
is 

sy
nd

ro
m

e;
 Q

, q
ua

lit
y 

of
 li

fe
; R

CF
T, 

Re
y 

Co
m

pl
ex

 F
ig

ur
e 

Te
st

; S
, 

se
lf-

re
po

rt
ed

 o
ut

co
m

e;
 S

F-
12

, 1
2-

ite
m

 s
ho

rt
en

ed
 v

er
sio

n 
of

 S
F-

36
; S

F-
36

, 3
6-

ite
m

 S
ho

rt
-F

or
m

 M
ed

ic
al

 O
ut

co
m

e 
Su

rv
ey

; T
BE

, t
ic

k-
bo

rn
e 

en
ce

ph
al

iti
s; 

TI
CS

, T
el

ep
ho

ne
 In

te
rv

ie
w

 fo
r C

og
ni

tiv
e 

St
at

us
; V

ZV
, 

va
ric

el
la

 z
os

te
r v

iru
s;

 W
AI

S,
 W

ec
hs

le
r A

du
lt 

In
te

lli
ge

nc
e 

Sc
al

e;
 W

AI
SR

C,
 W

AI
S 

re
vi

se
d 

in
 C

hi
na

; W
N

V,
 W

es
t N

ile
 v

iru
s.



28  J Clin Neurol 2024;20(1):23-36

Sequelae of Infectious EncephalitisJCN

The Herpesviridae family

Herpes simplex virus 
Herpes simplex virus (HSV) is the most frequently identi-
fied and most-studied cause of encephalitis worldwide. Acy-
clovir (ACV) was discovered in the 1970s, but its benefit over 
vidarabin in treating herpes simplex encephalitis (HSE) was 
demonstrated in 1984.14 Prior to the use of high-dose intra-
venous ACV for treating HSE, the in-hospital CFR of HSE 
was around 70%, but this has decreased to less than 20% in 
recent studies.15,16 The prevalence of sequelae in HSE survi-
vors is high, with case series showing that 30%–70% of HSE 
survivors have persisting symptoms and sequelae with sig-
nificant consequences.17,18 A recent study found full recovery 
in only 14% of 43 patients at 3 years after HSE.16 Although 
HSE sequelae may be permanent, some improvement in signs 
at the time of discharge has been observed in most patients 
in the ACV era. Rehabilitation interventions usually imple-
mented after head trauma injury might be effective for HSE 
patients.19

Cognitive decline in several domains have been reported 
in most patients and has a major impact on functional out-
comes. Anterograde or retrograde episodic memory and se-
mantic memory can both be negatively affected.16,17,20 Exec-
utive dysfunction occurs frequently and is responsible for 
the inability for some patients to return to work or even per-
form the usual activities of daily living, with proportions as 
high as 41% of patients being reported.18 Attention disorders 
have been reported in as many as 67% of patients.16 A study 
found the 23% of 24 post-HSE patients had mild intellectu-
al impairment based upon intelligence quotient (IQ) esti-
mates,18 although pre-encephalitis IQ scores were not avail-
able for comparison. Language and/or speech impairments 
also occur frequently after acute HSE and can persist for 
years.16-18 While some degree of cognitive injury observed in 

HSE may be permanent, there have been reports of gradual 
improvement over time, often taking from months to years. 
A recent study found improvements in executive function 
and IQ in an unspecified number of patients with HSE after 
1 year.20

Behavioral sequelae may be observed in 40%–50% of sur-
vivors, including affective/mood disorders, personality chang-
es, aggressiveness, anxiety, depression, sleep disorders, and 
emotional instability.16,17 A case-control study of 30 patients 
and 70 healthy controls found that HSE patients had higher 
levels of depression and anxiety than did healthy controls 
after 1 year.20 These sequelae can be responsible for inappro-
priate behavior and reactions, and may result in interperson-
al challenges, including strained interactions with family 
members and friends.

Persisting motor or coordination deficits are less common 
than cognitive and behavioral symptoms after HSE.16,21 Sei-
zures were found in 14% of 34 patients in a case series.17

Varicella zoster virus 
Central nervous system varicella zoster virus (VZV) infection 
can result in meningitis, myelitis, encephalitis, vasculitis, 
and stroke. Here we discuss only sequelae following VZV 
encephalitis. Sequelae are frequently reported in patients 
with VZV encephalitis.22,23 During follow-up, attention def-
icits may be present in 30%–50% of patients,16,24 with mild 
memory disorders and mental slowing in 15%–45%,16,24,25 
and speech disorders in 30%.24 VZV encephalitis patients 
have been found to score poorly on IQ scales, and exhibit 
mild behavioral disorders including disinhibition and eu-
phoria.24 Data available on the long-term outcome of VZV 
encephalitis suggest that improvements occur over time in 
at least half of patients.22

Objective neurological sequelae are variably reported. In 
a French cohort, 30% of patients had mild motor deficits at 
3 years after discharge,16 while there were none in a Swedish 
cohort using the National Institutes of Health Stroke Scale.25 
In another study from Sweden, 10 of 13 patients with VZV 
encephalitis had neurological sequelae at 1 month after their 
hospital discharge, and 6 of 7 had them at a 3-month follow-
up.26

A recent study evaluated 10 Swedish patients aged 24 to 85 
years using 11 cognitive tests.27 Compared with normative 
values adjusted for age, these patients had lower scores for 
executive function, speed and attention cognitive domains, 
learning and memory, and language. Moreover, the scores 
were lower for older patients than younger ones.

Human herpesvirus-6 
A single study investigated the sequelae following human 

Table 2. Categories of the modified Rankin Scale12,13

Score Definition
0 No symptoms

1 No significant disability. Able to carry out usual activities, 
  despite some symptoms

2 Slight disability. Able to look after own affairs without 
  assistance, but unable to carry out all previous activities

3 Moderate disability. Unable to attend to own bodily 
  needs without assistance, but able to walk unassisted

4 Moderate severe disability. Unable to attend to own 
  bodily needs without assistance, and unable to walk 
  unassisted

5 Severe disability. Requires constant nursing care and 
  attention, bedridden, incontinent
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herpesvirus-6 (HHV-6) encephalitis in adult patients.28 That 
cohort of 145 hematopoietic stem cell transplant (HSCT) re-
cipients was retrospectively assessed using a questionnaire 
administered at a median of 4.5 years after acute encephali-
tis. The most-frequent sequela was subjective memory im-
pairment (33% of survivors), and only one in five patients 
had been able to return to their previous state of activities of 
daily living at the time of the study. However, it was not pos-
sible to distinguish the consequences of the encephalitis vs 
the underlying disease associated with HHV-6 encephalitis 
(immunosuppression, hematological malignancy, and any 
other indication for receiving an HSCT).
 
The Flaviviridae family
West Nile virus (WNV), Japanese encephalitis (JE) virus 
(JEV), and tick-borne encephalitis (TBE) virus are the most 
common flaviviruses responsible for encephalitis. Their in-
cidence and prevalence vary with the presence of competent 
vectors as well as temporal factors including season and rain-
fall. Most flavivirus infections are asymptomatic, and only a 
minority of symptomatic patients will present with neuro-
logical signs. The CFR may be significant among these infec-
tions, such as 18% for WNV encephalitis29 and 20% for JE.30 
The CFR following TBE depends on the viral subtype: the 
Far East subtype is known to be more pathogenic than the 
Siberian and European subtypes, with the CFR following 
TBE due to the European subtype reportedly being less than 
1%.31

Flaviviruses share a common neurotropism for the thala-
mus, basal ganglia, brainstem, and anterior horn cells of the 
spinal cord.32,33 Their clinical presentation and outcomes con-
sequently share common features and sequelae, although 
there also are some differences. Flaviviruses are responsible 
for neuroinvasive illness with a wide range of clinical presen-
tations and severities: meningitis, encephalitis, myelitis, and 
acute flaccid paralysis (AFP). Many studies of sequelae fol-
lowing flavivirus neuroinvasive infections have detected co-
horts of patients presenting with the full spectrum of neuro-
invasive diseases, not restricted to encephalitis. It may therefore 
be difficult to distinguish sequelae specific to encephalitis in 
some of these cases. 

West Nile virus 
Neurological sequelae are frequent following WNND, in-
cluding tremor and parkinsonism being observed in about 
20% of patients.34 A case series evaluating motor function 
found that 34 patients (69%) had abnormalities in motor 
speed.34 These signs and symptoms may last for months to 
years.35,36 Severe and persistent neurological deficits are seen 
in patients presenting with myelitis or AFP, which are often 

challenging to distinguish from encephalitis sequelae in co-
hort studies.35,36

Up to 75% of patients report persistent cognitive and physi-
cal symptoms following WNND, the most common being 
extreme fatigue, generalized weakness associated with joint 
pain, and depressive mood.34,37,38 One case series found that 
42% of patients complained of memory loss and concentra-
tion disorders.39 These symptoms may be responsible for de-
creased QOL: in WNND patients evaluated 18 months after 
acute infection, low scores were obtained in the physical do-
main as well as in the social functioning and emotional com-
ponents of the mental health domain of the SF-36.38 However, 
QOL improves during the first year after hospital discharge.40

Depression is a common long-term consequence of WNV 
infections, and is more frequent following WNV encephali-
tis than other clinical presentations.41 Moderate-to-severe 
depression was found in 24% of 49 adult patients with WNND34 
and in 34% of 38 patients with WNV encephalitis.42 Anoth-
er study applying a complete neuropsychological battery 
found that patients with WNND performed slightly worse 
than a normative population in psychomotor speed, execu-
tive function, and attention.38 Comparable results were ob-
tained in a further study.43

Assessments of 116 patients with WNND or West Nile fe-
ver in New Mexico in 2006 performed 9 months after symp-
tom onset revealed that cognitive impairment was more 
prevalent in patients who had WNND.39 In that case series, 
among 52 WNND patients, 42% experienced concentra-
tion difficulties and subjective memory deficits, 27% had im-
paired comprehension, 25% were confused, and 25% expe-
rienced difficulties in decision-making. Another case series 
from New Mexico found that 56% of 41 WNND patients 
had cognitive impairment, mainly affecting verbal memory 
and psychomotor speed.43

A recent study assessed functional outcomes using the mRS 
in 30 patients at from 1 month to 12 years after WNND, and 
found that 24 patients (80%) had mRS scores of 0–2 (from 
no symptoms to slight disability), suggesting a favorable 
outcome in most patients.36 However, seven patients in that 
cohort still experienced cognitive impairment as assessed 
using the French version of the Telephone Interview for Cog-
nitive Status.

After WNV emerged in Greece, a case series found sequel-
ae following WNND in 22 patients at 16 months after dis-
charge.44 That study found a high prevalence and wide range 
of sequelae, including anorexia (77%), muscle weakness 
(72%), memory disorders (37%), and depression (22%).

Tick-borne encephalitis 
TBE is the most common type of arboviral encephalitis in Eu-



30  J Clin Neurol 2024;20(1):23-36

Sequelae of Infectious EncephalitisJCN
rope, and both its incidence and geographic range are in-
creasing.31 Sequelae following TBE have been well document-
ed, which some authors consider to be a compelling argument 
for widespread vaccination.45 The morbidity and mortality are 
higher for the Far Eastern subtype of the virus than for the 
other two subtypes present in Europe (European and Siberian).

Neurological sequelae are seen primarily in patients with 
encephalomyelitis or encephaloradiculitis, with focal deficits 
in nearly one-quarter of patients.46,47 Shoulder girdle paraly-
sis can occur in up to 14%, with hearing impairment and fa-
cial palsy being less common (6%).48 In a German study, 47 
of 230 patients (20%) presented with motor deficits of the 
extremities at a 3-month follow-up.49 Persistent dizziness, 
tremors, and other symptoms of parkinsonism are reported 
in 5%–10% of patients at discharge, but these improve sig-
nificantly during the first year.48,50,51 Not surprisingly, motor 
sequelae are more severe in patients with meningoencepha-
loradiculitis than in those with encephalitis or meningitis 
alone.52

In Latvia, 29 patients with TBE or tick-borne encephalo-
myelitis diagnosed between 1994 and 2006 were assessed at 
a median of 7 years after acute neurological illness.46 At the 
time of follow-up, 41% presented with moderate sequelae 
and 31% with severe sequelae (the criteria were not defined 
in the report). These patients were part of a larger cohort of 
100 TBE patients presenting with various clinical presenta-
tions: fever, AFP, meningitis, or encephalitis. The main per-
sisting symptoms among these 100 patients were fatigue 
(61%), headache (58%), mood disorders (47%), sleep disor-
ders (42%) and dizziness (40%).46

Memory disorders and concentration difficulties were found 
in 42% of patients at the time of hospital discharge in a Swiss 
case series of 132 patients diagnosed between 1976 and 1996.48 
Evaluations of 32 of these patients performed at 5 years after 
symptom onset revealed that 31% were still disabled. 

In a Swedish study comparing patients with TBE or tick-
borne meningitis with controls, only 14% of the TBE patients 
were considered asymptomatic without sequelae or persist-
ing symptoms at the first follow-up visit conducted from a 
few weeks to 2 months after the acute illness, while this in-
creased to 19% at the second follow-up visit (up to 6 months 
after discharge).53 The patients and controls in that study were 
also interviewed by phone using a standardized question-
naire at 2 to 15 years after the patients had been discharged, 
which revealed that the scores for memory, executive symp-
toms, physical disorders, concentration, learning abilities, 
fatigue, and coordination were worse for the patients than 
for the controls.

A postencephalitic syndrome (PES) has been reported in 
10%–58% of patients during 1 year following hospital dis-

charge.54 This is described as a constellation of persistent 
psychiatric, cognitive, and neurological symptoms, which 
include emotional lability, low tolerance of stressful situa-
tions, concentration difficulties, anterograde memory defi-
cit, aphasia, visual and hearing deficits, tinnitus, ataxia, trem-
ors, and pain in the limbs.55 This syndrome resulted in 44% 
of patients requiring psychiatric follow-up and treatment af-
ter discharge in a large Polish case series.47 That study also 
found mild cognitive impairment in 31% of patients.

The PES was recently studied in Slovenia with a more strin-
gent definition: at least two new or exacerbated symptoms at 
follow-up, or at least one objective neurological symptom.56 
Among 304 patients with TBE, tick-borne meningitis, or 
tick-borne meningoencephalitis, 127 (42%) had PES at 6 
months after discharge while 68 of 207 patients (32%) had 
PES after 12 months. The global picture of sequelae improved 
after 12 months, with fewer cases with severe PES and more 
of those with mild PES. During the final follow-up visit (per-
formed after various intervals), 58% of patients reported at 
least one subjective symptom, most frequently headaches 
(31%), memory/concentration disorders (21%), and emo-
tional lability (14%). The following objective symptoms were 
less frequent (6% of all patients): 3% with paresis/paralysis, 
and 1% with tremors, 1% with hearing loss, and 1% with vi-
sual deficits. The patients had a decreased QOL compared 
with a control group.56

The sequelae following TBE are more severe in cases of en-
cephalomyelitis. In a German case series of 57 patients, 19% 
had fully recovered at 10 years after TBE while 51% still re-
ported sequelae on follow-up.54

Japanese encephalitis 
JE is the most frequent epidemic encephalitis worldwide, and 
it has the highest burden, especially in low- and middle-in-
come countries with less access to healthcare. JE most fre-
quently affects children, but elderly persons can also present 
with acute neuroinvasive infections. The disease can also be 
seen in adults who recently settled in areas where the virus 
is present or among unvaccinated travelers to endemic ar-
eas. A study found that 81% of 16 patients with JE had a de-
creased score on the MMSE at 3 months after discharge.57

Sequelae following JE can affect the cognitive, behavioral, 
and neurological domains. Most studies of the sequelae fol-
lowing JE have focused on children. However, late sequelae 
in adult patients were found in a study enrolling patients at 
14 years after JE in India.58 Among 453 of 651 patients with 
psychiatric disorders at discharge, including hallucinations 
and delusions, 78% had improved during the first year and 
98% had by 5 years, but 2% still reported restlessness after 
14 years. Depression was observed in 34% of these 453 pa-
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tients with psychiatric disorders at discharge, but 99% of 
them had fully recovered from depression after 5 years. In 
the same cohort, 514 of 651 patients presented with speech 
disorders at discharge, and 95% of 203 who were followed 
up over 14 years recovered. Among the 174 patients who ini-
tially presented with a parkinsonian syndrome encompass-
ing dysarthria and monotonous speech, only 56% had re-
turned to their premorbid speech ability at the end of the 
follow-up.58 Hyperkinetic movements (71 of 338 patients, 
21%) including tremors (98 of 174 patients, 56%) were fre-
quent at discharge, but had improved in 95% of patients af-
ter 14 years. Comparable proportions and evolution trends 
were seen for limb paralysis (151 of 485 patients, 31%) and 
corticospinal signs (334 of 485 patients, 69%).58 Although most 
patients improved significantly over time, 14 (3%) showed 
no improvement after 14 years, with 4 being bedridden, 9 
having coarse tremors, and 1 suffering from other movement 
disorders. In that study, 381 of 651 patients (59%) had initial 
cognitive impairment, including concentration disorders, 
memory disorders, impaired capacity for reasoning and 
judgement, decreased scores on IQ scales, and inability to 
count or use cash.58 The deficits on IQ scales had improved 
in 98% of patients by 5 years, except for memory remaining 
impaired in 16 of 370 patients (4%) at the end of follow-up.

A recent Chinese cohort study including 35 adults among 
85 JE patients found that neurological and cognitive sequel-
ae were more frequent in adult patients than children at fol-
low-ups performed 1 to 8 years after discharge.30 Sensory dis-
orders were seen in 60% of 35 adults, motor disorders in 41%, 
aphasia in 14%, and epilepsy in 6%. General, verbal, and per-
formance IQ scores were lower than 70 in 37% of adult pa-
tients, and 72% had memory disorders. The global function-
ing was impaired in 70% of adult patients, with 32% exhibiting 
severe impairment as measured using the LOS.

Other infectious causes of encephalitis

Alphaviruses
Eastern equine encephalitis is a rarely reported but probably 
underrecognized arboviral disease, with 36 cases reported 
in North America from 1988 to 1994.59 Eight of the 23 sur-
vivors had permanent moderate-to-severe sequelae, consist-
ing of spastic paralysis, intellectual impairment, and person-
ality changes. Among the cases reported to the US Centers 
for Disease Control and Prevention, the CFR was 36%, with 
only 1 of 36 patients fully recovering and 8 presenting with 
moderate-to-severe sequelae.59

Nipah virus
Nipah virus emerged in the late 1990s in Malaysia and Sin-

gapore during a major outbreak, and has more recently been 
recognized as an important cause of encephalitis in Bangla-
desh.60 During the 1999 outbreak in Malaysia, 30 of 94 pa-
tients (32%) hospitalized with Nipah virus encephalitis died 
during hospitalization, while 50 (53%) fully recovered and 
14 (15%) were discharged with sequelae or persistent symp-
toms.61 Five patients were in a vegetative state, while two were 
discharged with cognitive impairment requiring permanent 
assistance, three with mild cognitive impairment, three with 
cerebellar disorders, and two with encephalitis relapses with 
persistent deficits.

Only one of eight patients infected during the 1999 out-
break in Singapore who were evaluated at 2 years after en-
cephalitis onset had no sequelae, while five experienced ma-
jor depression, two had personality changes, and two reported 
chronic fatigue syndrome.62 All seven patients with sequelae 
had impaired memory, which was mostly visual memory but 
some also had impairment of verbal memory. Two of the 
seven patients who had worked before contracting encepha-
litis were unable to resume work: one due to leg weakness and 
the other due to major memory impairment and fatigue.

In Bangladesh, 17 patients with a history of Nipah virus 
encephalitis between 2001 to 2004 were assessed for sequel-
ae in 2005 and 2006.60 Follow-up examinations of these 17 
patients revealed that 7 (32%) had moderate-to-severe se-
quelae, while 4 had cognitive dysfunction, 2 had ataxia, 2 
had focal weakness, 1 had cervical dystonia, and 1 had facial 
weakness and dysarthria. Four patients experienced symp-
toms after discharge: oculomotor impairment in three and 
cervical dystonia in one. In self-assessments, about 70% re-
ported chronic fatigue, 60% mood disorders, and 40% be-
havioral disorders. 

Sequelae in cohort studies of encephalitis cases 
of various infectious causes
Very few studies have found persistent symptoms and se-
quelae after encephalitis of mixed infectious cause and en-
cephalitis of unknown cause but presumed to be infectious 
etiology. Only two studies were consistent with the criteria 
that we applied for our search, and they had enrolled patients 
with encephalitis of proven or suspected infectious cause. It 
should be noted that both studies were conducted before 
immune encephalitis was recognized as a major differential 
diagnosis of infectious encephalitis and before the appropri-
ate diagnostic tools were widely available. Some patients en-
rolled in these studies without a cause identified for their en-
cephalitis may have had undiagnosed immune encephalitis. 

A Finnish study enrolled 45 adult patients hospitalized for 
encephalitis between 1990 and 1994 caused by HSV (n=8), 
VZV (n=7), other identified infectious agent (n=9), or un-
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known cause (n=21).63 Patients were assessed twice, at means 
of 45 months and 81 months postdischarge. At the first fol-
low-up evaluation, 30% of patients had an unfavorable out-
come (defined as a score of ≥4 out of 28 on the Blessed De-
mentia Scale), including six of the eight patients with HSE. 
The persistent symptoms included epilepsy in four patients 
and hemiplegia in one; only one-third of patients had been 
able to resume work. Only 12 patients were evaluated at the 
second follow-up, at which time the medical condition had 
deteriorated in 2 and was unchanged in 1. The remaining 
nine patients performed better in neuropsychological test-
ing, but eight of them still had neuropsychiatric symptoms, 
including depression (n=4), aggression (n=2), anxiety (n=1), 
and bipolar disorder (n=1).

A prospective study carried out in France used the GOS 
to assess the outcome of 176 patients (including 158 adults) 
at 3 years after encephalitis.16 The most-frequent causes of 
encephalitis were HSV, tuberculosis, and VZV. A poor out-
come, defined as a GOS score of <5, was identified in 45% of 
the adult patients. Overall, 75% of previously employed adults 
had returned to work, but the proportion was only 55% for 
those with HSE (p<0.01). In adult patients, a poor outcome 
was significantly associated with age, a low level of educa-
tion, HSV or VZV encephalitis, and medical comorbidities 
such as cancer or systemic disease requiring immunosup-
pressive drugs.

DISCUSSION

We aimed to review studies that have investigated the sequel-
ae and persistent symptoms following infectious encephali-
tis. Our main findings are summarized in Table 3. Sequelae 
following encephalitis of proven or suspected infectious or-
igin have long been known, but only a small number of rig-
orous, comprehensive studies evaluating outcomes have been 
reported. We found that the sequelae of infectious encepha-
litis are diverse and can be quite substantial. Despite achiev-
ing a good functional recovery (most commonly defined us-
ing the mRS in the neurology literature), most studies that 
incorporated more-comprehensive neuropsychiatric evalu-
ations and/or patient-reported symptoms found persistent 
deficits in most patients. 

Our review of the literature revealed some patterns relat-
ed to etiology-specific outcomes. Sequelae following Herpes-
viridae encephalitis are more likely to affect cognitive and 
psychiatric domains, whereas flavivirus encephalitis are more 
likely to impact neurological and psychiatric domains. 

Our review also demonstrated that sequelae continue to 
improve over time for most causes of encephalitis in studies 
with longer follow-ups. This improvement might be seen 

over years for certain specific infectious agents such as JEV, 
Nipah virus, and HSV. Such findings can be an important 
source of hope for patients and caregivers. The substantial 
burden of disease and protracted recovery also underscore 
the need for sufficient resources to optimally care for this 
population, not only during the acute period but also over 
the long term with comprehensive rehabilitation services.

It is challenging to draw additional conclusions from pre-
vious studies of postencephalitis sequelae due to the diverse 
methodologies used to define and assess outcomes. We found 
that previous studies are not easily comparable due to differ-
ing case definitions of encephalitis, nonuniform assessment 
intervals, and variability in outcome measures, oftentimes 
using poorly validated or unvalidated measures. For exam-
ple, understanding the outcome of an arbovirus encephalitis 
such as that caused by WNV is complicated by most studies 
including patients presenting with WNND rather than strict-
ly encephalitis. Although encephalitis, meningitis, and my-
elitis/encephalomyelitis are different pathophysiological and 
anatomic entities, they often overlap clinically, and we opted 
to include studies with such overlap in our review since they 
represent the clinical reality and spectrum of neuroinvasive 
diseases encountered in clinical practice, in which pheno-
types can be overlapping.

Our review suggests that most patients who are consid-
ered to have recovered at discharge should be evaluated 
both early and late after hospitalization so that both persis-
tent and new symptoms (e.g., epilepsy) can be assessed. How-
ever, the assessment intervals were heterogeneous in most 
studies. Significant differences in the time interval between 
the acute episode and follow-up between patients (from sev-
eral months to several years) among some of the retrospec-
tive studies make it difficult to interpret the results obtained 
in the entire cohort.

Another difficulty is the wide range of tests used to evalu-
ate patients, including author-designed questionnaires, re-
sults from medical examinations, screening cognitive mea-
sures, and extensive neuropsychological testing. This lack of 
uniformity in evaluations makes it difficult to compare out-
comes and draw more-generalized conclusions regarding 
postencephalitis recovery. Studies have examined different 
aspects of postencephalitis sequelae, with some focusing on 
cognitive disorders, some on neurological (motor and sen-
sory) disorders, and others on functional and patient-report-
ed outcomes, such as QOL. 

Additional research is needed to better understand the se-
quelae of encephalitis and identify the most-robust tools for 
capturing ongoing impairments as well as documenting im-
provement. The mRS is a global disability rating scale that 
assesses overall functional independence, but interobserver 
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variability is possible64 and so it might not adequately cap-
ture severity or the recovery patterns with regards to cogni-
tive disabilities. The main criticism of the mRS is that the dif-
ferent levels are poorly defined, which leads to high interrater 
variability. Another challenge with the mRS is its lack of 
granularity, resulting in difficulty measuring or document-
ing more-subtle aspects of recovery and disability.

Severe sequelae can have consequences not only for the 
patients but also for their families and caregivers. Some pa-
tients may be dependent on formal or informal caregiver 
support for performing the activities of daily living. The in-
ability to return to work may also have economic conse-
quences for the household. Neuropsychiatric sequelae can 
result in substantial sociodynamic strain on family units. Fi-
nally, family members may experience challenges coping with 
the patient’s impairment, which can lead to stress, conflict, 
and mood disorders in these family members.

This review of >3,000 adult patients followed up after in-
fectious encephalitis highlights several unmet needs in the 
field of postencephalitis recovery. First, we propose that all 
encephalitis patients should undergo a comprehensive as-
sessment of their neurological, cognitive, and psychiatric 
functions after hospital discharge, and should be referred to 
rehabilitation services and psychiatric support when neces-
sary. Even for patients exhibiting significant recovery, evalu-
ating more-subtle sequelae including cognitive and psychi-
atric dysfunction and referring for additional management 
and support if indicated can help improve the QOL of both 
the patient and their caregivers. Second, patients and fami-
lies should be informed about the nature and persistence of 
symptoms that can last for months to years. Third, there is a 
need for a standardized assessment method for these patients 
to make it possible to cross-compare their conditions, prog-
ress, and outcomes. A standardized assessment method would 
also enable more-robust outcome measures for use in treat-
ment trials.

CONCLUSIONS

Infectious encephalitis can have severe neuropsychiatric mani-
festations during the acute stage of the disease. Although var-
ious study methods have been used, the data available on 
long-term outcomes of infectious encephalitis demonstrate 
consistently that severe impairment is common at months 
or even years after the acute illness. Patients should therefore 
be closely monitored even after the infection has resolved, 
since the acute neurological infection may progress to a 
chronic neuropsychological disease. 
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