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ABSTRACT

Objective Although a range of rehabilitation interventions
have been applied to restore function after infectious
encephalitis, there is a lack of literature summarising the
benefits of these interventions. This systematic review
aims to synthesise current scientific knowledge on
outcome measures following rehabilitative interventions
among children and adults with infectious encephalitis,
with a specific focus on the influence of the age, sex,
baseline status and intervention type.

Search strategy Five scholarly databases (MEDLINE,
Embase, PsycINFO, CINAHL and Cochrane Central Register
of Controlled Trials), three sources of grey literature
(Google, Google Scholar and Grey Matters) and reference
lists of included publications were systematically
searched. Literature published before 15 December 2017
and focused on patients with infectious encephalitis in any
rehabilitation setting were included. Quality assessment
was completed using the Downs and Black rating scale.
Results Of the 12737 reference titles screened, 20
studies were included in this review. All of the studies

had sample sizes of less than 25 patients and received

a score of less than 15 out of 31 points on the Downs

and Black rating scale. Findings showed a variety of
interventions has been applied to alleviate sequelae from
infectious encephalitis, including using cognitive therapy
(nine studies), behavioural therapy (five studies), physical
therapy (two studies) or two or more therapies (four
studies). There was inconclusive evidence on the effect

of sex, age and baseline functional abilities on outcomes.
Due to clinical and methodological heterogeneity between
studies, meta-analyses were not performed.

Conclusion Evidence suggests the potential for a
beneficial effect of rehabilitation interventions in patients
with infectious encephalitis. Future research is required to
identify all effect modifiers and to determine the effect of
time in the natural course of recovery. An enhanced set of
known effect modifiers will support the process of future
evaluation of a client-centred rehabilitation intervention.
Trial registration number CRD42015029217.

INTRODUCTION

Infectious encephalitis is an inflamma-
tory disease of the brain membrane and
parenchyma due to infectious agents (ie,
virus, bacteria, fungi and parasites). These

Strengths and limitations of this study

» This review is the first to identify outcomes of var-
ious rehabilitative interventions in patients with in-
fectious encephalitis and represents a starting point
to help close the knowledge gap at a clinical level.

» This review has a stringent methodology including
high sensitivity and specificity of search terms and
clear inclusion and exclusion criteria.

» A limitation of this review is that most studies used
a case series/study or observational design that is
subject to bias and confounding.

» The scarcity of studies and/or data that measured
standardised indicators of rehabilitation outcomes
with regards to patients diagnosed with infectious
encephalitis is a limitation.

» Studies with high heterogeneity and varying design
may limit the quality of evidence from this review.

infectious agents may influence the central
nervous system function and can cause signif-
icant chronic neurological deficits, including
speech or hearing deficits, seizures, altered
mental status and, in more severe cases, loss of
consciousness.' Viral aetiologies account for
32%-57% of infectious cases” of encephalitis
that come to medical attention while other
infectious, postinfectious and non-infectious
aetiologies represent a smaller proportion of
all diagnosed cases.”®

Despite relatively low age-specific incidence
rates for encephalitis, ranging from 3.24 per
100000 individuals (5-19 years of age) to
15.7 per 100000 individuals (75-79 years of
age),””” compared with other acquired brain
injurie (eg, traumatic brain injury (TBI) or
non-TBI (ie, stroke)),> " the hospitalisation
cost of this condition and its related sequelae
are significant."’ In the USA, an estimated
healthcare cost of encephalitis-associated
hospitalisations was US$650 million between
the period of 1988 and 1997 and increased to
US$2.0billion between 1998and 2010."'* Like-
wise, the cost of encephalitis hospitalisation
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to the National Health Service in England has been esti-
mated to be as high as US$60 million per year.”

In addition to the direct healthcare costs, encephalitis
remains a public health issue of a greater importance due
to its associated morbidity and mortality."” In terms of the
related sequelae that follows the diagnosis of infectious
encephalitis, it is reported that nearly half of the long-
term survivors (follow-up time 212 months) of childhood
encephalitis experienced some form of a neurodevelop-
mental deficit."* The most commonly reported sequelae
included developmental delay (35.0%), abnormal
behaviour (18.0%) and intellectual deficit (17.5%).'

Certain aetiologies of encephalitis are more severe
than others, with mortality rates varying between 10%
and 30%." For example, herpes simplex virus (HSV)
encephalitis, a common type of infectious encephalitis,
has a mortality rate of 5%-20% when an antiviral treat-
ment is applied and up to 70% with no availability of
acyclovir.' Among those who survive, level of morbidities
differ considerably, with an estimated 20%—-60% of survi-
vors reported to have chronic deficits,'”” """ including
neurological impairments, movement disorders, aphasia,
behavioural abnormalities and cognitive deficits.’>*
The recovery from encephalitis varies from a rapid and
complete recovery within days to weeks® ** to a prolonged
or incomplete recovery,” * for which rehabilitation, as a
basic foundation of care, is needed.

Despite the number of persistent deficits associated
with infectious encephalitis, outcomes following reha-
bilitative interventions for patients diagnosed with
infectious encephalitis are sparsely documented. Earlier
studies focused on the epidemiology and rehabilitation
outcomes of patients with encephalitis have acknowl-
edged the absence of this patient population in inpatient
rehabilitation programmes and the growing importance
of admitting such patients.*! *’

While examining rehabilitation outcomes of this popu-
lation, it is also important to identify any differences and
similarities in rehabilitation outcomes among male and
female patients, as such differences have been docu-
mented in other patient populations.”® * For example,
differences in the risk of developing post-traumatic stress
disorder,” symptoms manifestation and severity between
sexes”' and how well males and females respond to inter-
vention™* and seek healthcare™ have all been discussed
in current literature. In addition to potential sex differ-
ences in outcomes, previous studies have noted patient’s
age,” % baseline status™ *® and type of applied interven-
tion type (ie, physical therapy and cognitive therapy)
as being associated with differences in rehabilitation
outcomes.™

To the best of our knowledge, there is currently no
systematic review on rehabilitation outcomes among
patients with residual impairments of neurological func-
tions following infectious encephalitis. Thus, using a
best evidence synthesis approach,” we aimed to: (1)
summarise evidence of efficacy of interventions and asso-
ciated rehabilitative outcomes within observational and

experimental studies among children and adult patients
with a primary diagnosis of infectious encephalitis; (2)
describe results taking sex, age, baseline patients’ charac-
teristics and type of intervention into consideration; and
(8) discuss future directions for research on rehabilita-
tion outcomes of infectious encephalitis.

METHODS

This review was conducted in compliance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses as shown in figure 1.* The protocol for
this systematic review was registered with the Interna-
tional Prospective Register of Systematic Reviews'' on 13
November 2015 (registration number CRD42015029217)
and can be accessed at http://bmjopen.bmj.com/
content/6/3/e010754.full.

Patient and public involvement
There were no patients or applicable public involved in
this review.

Inclusion and exclusion criteria

All studies that reported outcome data of rehabilitation
interventions delivered to patients with a primary diag-
nosis of infectious encephalitis in an inpatient, outpatient
or community rehabilitation setting were considered
eligible in this review. We used the WHO’s definition
of ‘rehabilitation’ as ‘any intervention that includes a
process aimed at enabling patients to reach and maintain
either their optimal physical, sensory, intellectual, psycho-
logical, or social functional levels by providing disabled
patients with the tools they need to attain independence
and self-determination’.”? All English-language peer-re-
viewed studies published before 15 December 2017 were
considered eligible. We included original studies of all
methodology hierarchies: experimental (ie, randomised
control trials (RCTs) and pseudo-RCTs), comparative (ie,
concurrent or historical control, cohort, case—control and
interrupted time series) and other observational (ie, case
series and pretest/post-test) studies.

The following exclusion criteria for the full-text screen
were applied: (1) theoretical articles or review of treat-
ment approaches; (2) studies describing pharmacologi-
cal-based interventions not focused on rehabilitation as
defined by the WHO; (3) studies not providing predata/
postdata of intervention; and (4) studies not presenting
results using patient outcome measures (ie, functional
measures and neuropsychology scores). Figure 1 displays
the study selection process.

Search strategy

Five electronic databases were searched for studies
published before 15 December 2017:

1. MEDLINE In-Process & Other Non-Indexed Citations
and MEDLINE (from 1946).

Embase (from 1974).

3. PsycINFO (from 1805).
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Records identified through database
searching (n=12,737)

Additional records identified through
other sources

c
L (n =10)
® . Medline + Medline In Process
o (n=2904) «  Google (n=0)
E . Embase (n=9055) . Google Scholar (n=0)
5 e CINAHL (n=77) «  Grey Matters (n=8)
% . PsychINFO (n=551) . Hand Search of Reference List of
- . Central (n=150) Included Studies (n=2)
Records after duplicates removed
o (n=9445)
=
c
[
o
bed
(%3
(2]
Titles and Abstracts screened Titles and Abstracts_ excluded with reasons
(n=9445) (n=8398)
. No full text available (n=8755)
Full-text studies excluded with reasons
Full-text studies assessed for eligibility (n=27)
(n=47)

Eligibility

e  Theoretical articles or review of
treatment approaches (n=5)

. Pharmacologic intervention (n=1)

. No pre/post data for intervention
(n=19)

«  Non-empirical data (n=2)

(n=20)

Studies included for systematic review

Figure 1

Our search yielded 12737 citations, with an additional eight records identified from a grey literature database and

two by hand-searching the reference lists of included studies. Figure 1 details our search and selection process. We selected
reviews that, based on our inclusion criteria, had a full-text version available and examined a type of a rehabilitation intervention
administered to patients with infectious encephalitis and excluded records that were (1) theoretical articles or review of
treatment approaches; (2) studies describing pharmacological-based interventions not focused on rehabilitation as defined

by the WHO; (3) studies not providing predata/postdata of intervention; and (4) studies not presenting results using patient
outcome measure. We identified 20 studies that met both first and second screen criteria.

4. CINAHL (from 1981).
5. Cochrane Central Register of Controlled Trials (from
2005).

The search strategy presented in online supplemen-
tary file 1 was derived using relevant published reviews
as guides.” ** The various search terms were categorised
from two main terms: (1) encephalitis and (2) rehabilita-
tion. The concept ‘encephalitis’ included the proxy terms
for encephalitis such as ‘encephaliti*’, ‘encephalopath*’,
‘Rasmussen™® syndrome’ and ‘brain inflammation’. These
proxy terms were included to increase the likelihood of
capturing all studies that encompassed patients with infec-
tious encephalitis. The second concept, ‘rehabilitation’,
purposely included various types of rehabilitation thera-
pies (ie, physical, occupational and speech-language) in
order to capture a comprehensive list of rehabilitation

services used on patients with infectious encephalitis.
Additional proxy terms for the ‘rehabilitation’ concept
were used, including ‘length of stay’, ‘recovery of func-
tion’, ‘functional outcome’, ‘functional independence
measure’, ‘functional recovery’, ‘discharge destination’
and ‘discharge status.” This ensured all studies focused on
reporting rehabilitation outcomes from different types of
rehabilitative interventions were included.

All  databases were systematically searched on
1 June 2015; an update to searches was carried out on
15 December 2017. Grey literature was searched using
Google, Google Scholar and ‘Grey Matters, A Practical
Search Tool for Evidence-Based Medicine’. Grey liter-
ature for this search was defined as ‘document types
produced on all levels of government, academics, busi-
ness and industry in print and electronic formats that
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are protected by intellectual property rights, of sufficient
quality to be collected and preserved by libraries and
institutional repositories, but not controlled by commer-
cial publishers’.*> As advised by the consulted information
specialist (JB), the first 50 results were scanned for each
grey literature source. In addition, the reference lists of
studies passing the second screen were hand-searched on.
Results of the eligible studies were saved in the electronic
reference management system EndNote x7.

Study selection

A two-stage screening process for selecting eligible studies
was undertaken by two reviewers (SC and TM). The
title and abstract screen was conducted on all retrieved
studies. In order for a study to pass the first screen, the
study must have had a full-text version available and
examined a type of a rehabilitation intervention admin-
istered to patients diagnosed with infectious encephalitis.
Studies that met the first screen inclusion criteria were
then included for the second screen, a full-text screen.
The same two reviewers independently assessed all full-
text studies against the exclusion criteria. Studies failing
to meet the inclusion criteria were excluded, with reasons
listed in figure 1.

Data extraction

Two reviewers (SC and TM) independently extracted data
using a predefined table adapted from Mollayeva et al*®
as shown in table 1. Table 1 displays data as categorised
by study design and included data on the authors (year),
country, rehabilitation setting, study design characteris-
tics (objectives, intervention type and level of evidence),
inclusion/exclusion criteria, participant characteristics
(sample size, attrition rate, age and sex of the population,
time since infection, infectious agent, outcome measures,
statistical method, preintervention/postintervention
scores and list of other co-occurring intervention. The
age of the population was categorised as paediatric popu-
lation (<19 years old) and adult population (>19 years
old), based on the WHO age categories. *"*

Data analysis

The quality of the included studies was assessed using
the Downs and Black rating scale as shown in table 2.*
This tool was previously used in studies focusing on reha-
bilitation interventions in patients with acquired brain
injury.”® ° This tool consists of 27 questions grouped
into five subscales allowing assessment of the: (1) overall
quality of the study, (2) external validity, (3) study bias,
(4) confounding and selection bias and (5) power anal-
ysis. Most of the scores range from 0 to 1, except for one
item on the reporting confounders subscale that ranges
from 0 to 2, and for one item at the power of the study
subscale that ranges 0-5. The maximum score is 31, where
a higher score indicates better methodological quality.

Data synthesis
A bestevidence synthesis approach that integrated
findings from studies with sufficient quality through a

tabulation and qualitative description process was used
in data synthesis." This approach took into consider-
ation that if included studies are not high in internal
and external validity, then a careful analysis of the less
well-designed studies has to be performed, in order to
understand if there was enough information to come to a
clinically meaningful conclusion.

RESULTS

Literature search and quality assessment

A total of 12737 reference titles were identified from a
database search (MEDLINE: n=2904, Embase: n=9055,
CINAHL: n=77, PsychINFO: n=551, Central: n=150),
and 10 studies were identified through Grey Matters
and Google. After duplicates were removed, 9477 titles
an abstracts were reviewed for potential inclusion.
After the first title and abstract screen, 47 studies were
identified as eligible and ultimately 20 studies were
included after a second full-text screen was conducted
as shown in figure 1.2 ®*7° The included studies
featured 14 case reports,”” 57759 6L 6510 (hree case
series,”® % % one randomised crossover study54 and two
cohort studies.”’ *® All the identified studies had sample
sizes less than 25.2' 71 577 Based on the Downs and
Black rating scale, all 20 studies received a score of less
than 15 out of the possible 31 points (table 2).2' #7751 5770

Study characteristics

Studies including paediatric populations (aged <19 years)

Three studies (five participants in total) in this review
focused specifically on paediatric participants, one being
a cohort design® and the other two as case series.” >’
Baseline assessment varied across the three studies with
one study using two neuropsychological test items (the
Children’s Orientation and Amnesia Test and the McCa-
rthy scale of children’s abilities) to assess the cognitive
status of the patient.”’ The other two studies did not
specify a standardised tool that measured the severity of
encephalitis’ sequelae at baseline.”*

Rehabilitation outcomes of these paediatric patients
were reported using functional measures.” *** As none
of the studies included had a follow-up assessment after
discharge from rehabilitation, the long-term improve-
ments from the rehabilitation intervention were not
assessed.

Studies including adult population (>19 years old)
Of the 20 studies (37 participants in total), 19 included
adult patients.Q1 %70 Two studies had a cohort
design,”*” one had a randomised crossover design,”* while
the remainder were either case series™ *° or single case
reports.57—70 There was a variety of agents that produced
encephalitis, with the majority of studies looking at the
effectiveness on interventions targeting sequelae of HSV
encephalitis in 15 out of 37 adults.

A range of neuropsychological assessments has been
used to measure the severity of functional impairment
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at the baseline assessment, including level of cognitive
ability or severity of amnesia due to encephalitis and the
follow-up assessment.?! 57 % 8468 70 Tepy srudies did not
provide information on the assessment tool used to eval-
uate the severity of deficits experienced by the patient at
the baseline, %55 5859 616469 70

Rehabilitation outcomes were reported using func-
tional measures,” °° % neuropsychological-based
measures,55 616768 hehaviour-based measures,54 %0 2 combi-
nation of both functional and neuropsychological test
scores (ie, specific to applied intervention),””* a combi-
nation of measures specific to the intervention and
neuropsychological measures,”® * a combination of all
three measures of rehabilitation outcomes (ie, neurolog-
ical test scores, behaviour based measures and functional

6 . .
measures)* and measures only specific to the interven-
tion, 6365 70

Intervention outcome by age, sex, intervention type and
baseline status

Differences in outcome of intervention by age (<19 years and >19
years)

In the lone study®' that included both paediatric and
adult patients, the paediatric patient with an admission
Functional Independence Measure (AFIM) score of less
than 30 demonstrated a longer rehabilitation length of
stay (RLOS) and a greater Functional Independence
Measure (FIM) efficiency (defined as mean FIM gain
from admission to discharge/mean RLOS) in compar-
ison with the adults who displayed AFIM scores at less
than 30. No other studies reported age-stratified results.

Differences in outcome of interventions by sex
Within the included studies, six studies featured both
female and male participants.*' **~°

One study from a paediatric setting reported that the
female showed an increase in the WeeFIM scores of
cognitive functioning and performance from admission
to discharge (26-65), while the two males in the study
did not demonstrate a consistency in improvement
during inpatient rehabilitation.”® In another cohort
study, every male showed improvement in the FIM
scores from admission to discharge with a score increase
between 22 points and 41 points; the two females
showed an increased in the FIM score from 37 at admis-
sion to 47 at discharge.”’ In a case series measuring func-
tional items, findings showed that the male participant
improved on five functional items, while the female
participant improved on eight items.”> Another study,
however, reported no significant difference in functional
outcome between sexes, with both male and female
participants demonstrating similar patterns of achieved
targets throughout the intervention course.”® Lastly, in
a study including geriatric participants (>65 years old),
all patients (four females and one male) showed an
increase in the FIM score from admission to discharge,
an increase of 8—46 points for the females and a 40-point
increase for the male patient.”

Differences in outcomes by intervention type

Cognitive therapy interventions

Nine studies used cognitive therapy interventions to
address cognitive deficits with the efficacy of inter-
vention benefits established through the changes in
scores on neuropsychological tests from the baseline to
follow-up.® °7 61 0264 65 676870 1y five of the nine studies,
positive changes were observed in cognitive measures’
scores demonstrated by test item scores (ie, memory
retention and language processing) from preinterven-
tion to postintervention.” * % %7 % Nevertheless, some
neurological deficits persisted on participants’ comple-
tion of the rehabilitation intervention.® ** % 67 % Ope
study reported success in achieving the intervention’s
stated goals; however, there was no significant score
difference documented at follow-up when compared with
the neuropsychological measures at baseline.”” Two other
studies reported to achieve their stated goals immediately
on completion of the intervention; there was no follow-up
to assess the sustainability of achieved results.”” " Lastly,
one study highlighted that the neurological rehabilita-
tion intervention does not guarantee complete recovery
for the majority of patients.”

Behavioural therapy interventions

Five studies described interventions targeting behavioural
deficits of patients following a diagnosis of infectious
encephalitis.”* ™ ® % % Of these, one study reported
that all targeted goals set for their patients at the base-
line were achieved at the discharge.” The other four
studies showed improved outcomes among patients on
intervention completion and at various follow-up points
(5weeks,”*3months® * and 6years after rehabilitation
intervention).”

Physical therapy interventions

Two studies with focus on physical therapy interventions
reported improved motor and sensory function scores
from the baseline to follow-up; one study demonstrated
excellent outcomes on the 3 oz water swallow test, func-
tional oral intake scale and the swallow quality of life
questionnaire,” and the other study demonstrated lower
need of assistance to support activities of daily living.*” No
long-term follow-up was conducted for either study.”*

Combined therapy interventions

Four studies applied combined therapies simultaneously
(ie, physical, behavioural, and cognitive rehabilitation)
to address neurological sequelae of patients with infec-
tious encephalitis.”' °**** Two cohort studies used neuro-
psychological and functional status measures for their
indicators of rehabilitation interventions’ efficacy.”’ 5
Both studies reported participants showed score improve-
ment on all functional and neuropsychological measures
from preintervention to postintervention.*' %7 Two other
studies using a combination of physical, occupational,
speech and psychology therapy found that patients
showed significant improvement in scores at the end of
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treatment compared with baseline scores; however, at the
time of follow-up, the majority of patients did not return
to normal function and still showed perceptual and cogni-
tive impairments.” >

Differences in effectiveness of interventions by rehabilitation
baseline status

Nine studies did not study whether the level of func-
tioning at the baseline had an influence on the interven-
tion outcome. One study reported associations between
baseline functional scores with discharge destination from
rehabilitation setting.21 In three studies, authors reported
that the level of cognitive capacity prior to the intervention
was conducive to the success of intervention goals.57 6270
Two studies attributed the outcome of rapid recovery to
the short time since infection (TSI).*®*® Another study
attributed a patient’s severe cognitive, communicative and
behavioural impairments at discharge to a longer TSL.% In
a behaviour therapy-based intervention, however, several
researchers felt that the rehabilitative interventions were
introduced too early, and the patient’s anxiety of a new
therapy could have hindered its successfulness.”

DISCUSSION

We conducted a systematic review in order to investigate
the effectiveness of rehabilitation interventions to assist
with neurological sequelae of infectious encephalitis and
determine the prognostic value of demographic, clinical
and therapy-specific features on rehabilitation outcomes.
Of the 20 primary research articles evaluated, all studies at
least partially addressed sources of potential study biases,
but none of the studies scored more than 50% on the
Downs and Black rating scale. All studies suggest a bene-
ficial effect of rehabilitation interventions in a variety
of settings among paediatric and adult patients with
infectious encephalitis, with several studies highlighting
incomplete recovery and persistence of residual impair-
ments on completion of rehabilitation intervention. We
did not find clear evidence of the effect of age, sex, type
of infectious agent or intervention type on the effective-
ness of rehabilitation intervention in patients with infec-
tious encephalitis.

The majority of included studies that had a low level
of evidence (ie, clinical cases and case series) reinforce
the consensus within the brain injury rehabilitation
community that there is an increasing need for stronger
evidence (ie, randomised trials) on treatment effective-
ness.”' The paucity of good quality intervention studies
in patients with infectious encephalitis may be explained
by challenges in establishing a diagnosis (ie, patients
with infectious encephalitis frequently demonstrate
sight and symptoms similar to other generalised brain
disorders, and many are likely missed in the acute care),
response to medical management, the variability in the
clinical picture (impaired motor/movement and/or
sensory integrity, arousal and/or attention level and so
on) as well as the patient’s unique central nervous system

characteristics and the degree of inflammation produced
by the infection agent. The specifics of individual impair-
ments stemming from infectious encephalitis requires,
therefore, a thorough baseline evaluation and develop-
ment of interventions that are extremely dependent of
individual patients’ need and, as such, an adaptive study
methodology that is reflective of both the natural course
of the infection and the magnitude of change from
each episode of the intervention process and across the
continuum of interventions.

With regards to differing treatment outcomes between
children and adult patients, ageing has been one of many
other factors that may influence effectiveness of reha-
bilitation intervention and recovery. Discussion on this
topic is limited, as only one study” demonstrated that
having a younger age during the time of treatment and
presumably time of brain injury may possibly be a protec-
tive factor on the outcome of encephalitis. Studies from
other populations with generalised brain pathology (ie,
TBI) have also highlighted younger age groups showing
a greater magnitude of improvement throughout the
course of rehabilitation when compared with an older
patient groups.” ** Age at time of injury has been
suggested to have a noteworthy impact on functional and
cognitive recovery of TBL>7* This impact of age might
be explained by the higher developmental ability of the
young brain, where deficits of injuries can be compen-
sated by progressing developmental, reorganisation and
myelination processes.”” To illustrate such, a previous
study found children with total functional dependence
due to severe brain injuries still have the ability to make
significant functional gains at discharge and afterwards.”
As such, future studies are needed to provide a compre-
hensive discussion on the age as it relates to the peak of
the immune response to infectious encephalitis, capacity
to respond to intervention and recovery time frames.

The included studies in our review also displayed the
use of different combinations of intervention techniques,
making it problematic to draw conclusions with respect
to what type of intervention is generally more effec-
tive. For the majority of interventions using cognitive
and behavioural-based techniques, there was an overall
positive effect on rehabilitation outcome measures at
differing follow-up points. However, residual impairments
persisted. Compared with outcomes of rehabilitation
interventions conducted in other brain injury popula-
tions where heterogeneous interventions types are also
present, there is substantial evidence to support cognitive
rehabilitation for people with TBI and have since created
practice guidelines based on this evidence.”®”” This may
be useful for clinicians when developing treatment plans
for patients with encephalitis patients in need of cognitive
remediation as both TBI and non-TBI patients similarly
go through changes in neuronal activity, which affects
the physical integrity, the metabolic activity and the func-
tional ability of the cells.”

Studies that reported on patients’ baseline status
noted that higher baseline scores demonstrating greater
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cognitive capacity might have a positive influence to the
intervention outcome. This finding coincides with liter-
ature stating that premorbid conditions (eg, learning
disability), comorbidities (eg, stress-related psychotic
disorders) and socioenvironmental contextual factors
prior to rehabilitation can affect the cognitive and func-
tional recovery from a TBL.” These were noted by authors
as three relevant factors that may interfere with an indi-
vidual’s response to rehabilitation following a TBL.” Addi-
tional research on individuals with a non-TBI, including
encephalitis, is needed to determine the specific effect of
baseline functioning on recovery.

The evidence remains inconclusive for sex differences
in relation to encephalitis recovery, as available data from
included studies do not suggest a trending difference of
rehabilitation outcomes between the sexes.

LIMITATIONS

The findings of this systematic review should be consid-
ered in the context of several limitations: quality of
evidence, heterogeneity of studies and natural process of
recovery. First, all studies were rated as having less than
15 out of 31 points based on the Downs and Black rating
scale. This review had no studies that used an RCT
design, but rather the majority of included studies were
case reports/series with small sample sizes (less than 25
patients). This level of evidence demonstrated within the
included studies presents limited data to demonstrate the
effectiveness of the included interventions and therefore
make it difficult to develop strong conclusions for the effi-
cacy of rehabilitation strategies to the encephalitis popu-
lation for a longer time span. For future research, studies
should consider applying higher quality methodological
designs to take into account the heterogeneity of patient
characteristics in rehabilitation settings.

As mentioned previously, another limitation to this
review is the heterogeneity of the study populations.
Comparing populations with different aetiologies of
infectious encephalitis (ie, difference in infectivity and
pathogenicity), varying timespans from the beginning
of infection and the use of diverse assessments tools to
measure functional gains may make it difficult to make
conclusive remarks on which rehabilitative interventions
is most effective.

An additional limitation of the included studies is
the heterogeneity of age between patients and the lack
of studies to stratify this analysis by age as the results
cannot display the differences in clinical manifestations
and outcomes between infants and older children with
encephalitis. This varying difference can also be said for
the adult population when comparing the brain recovery
of young adults and elderly patients. This is an important
area for future research and, as such, future studies
should consider using subclasses for these age categorisa-
tions when analysing rehabilitation outcomes.

Lastly, an inherent limitation of conducting and
reporting rehabilitation outcomes is the possibility of

natural process of recovery and the differing needs of
individual patients that may influence the rehabilitation
outcomes’' following encephalitis. This factor can impact
the success of rehabilitation and may not be necessarily
accounted for or captured throughout the case series/
studies described in this review. This limiting factor
in current studies highlights the need for comparison
groups in the future.

IMPLICATIONS

In all, there are certain implications that can be taken
from this review on outcomes of rehabilitation interven-
tions focused on infectious encephalitis. The findings of
our review corroborate the need for strong randomised,
blinded and controlled research designs including large
prospective studies to follow this patient population
until maximal recovery is achieved, standardisation of
measures and adequate statistical analysis.*” Of additional
benefit would be studies spanning internationally, taking
into account the capacities of different healthcare systems
when addressing rehabilitation care for encephalitis.

CONCLUSION

Our findings point to the potential benefit of several inter-
ventions focused on rehabilitation after a diagnosis of
infectious encephalitis in improving functionality. There
is, however, a need for research focused on evaluation
of the effectiveness of such interventions in larger scale
prospective studies to disentangle improvement by reha-
bilitation treatment and that by natural processes over
time.
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