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How should we define a ‘good’ outcome from encephalitis? 
A systematic review of the range of outcome measures used 
in the long-term follow-up of patients with encephalitis
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Introduction
Encephalitis is typically caused by infection or autoimmunity. 
Most survivors suffer complex neurological and psychiatric 
sequelae. Standardised outcome measures are needed for 
accurate interpretation of observational studies and clinical 
trials. Step one in this process is understanding the strengths 
and weaknesses of those in use.

Methods
We performed a systematic literature review searching six 
databases. One reviewer screened titles and abstracts, and 
two reviewers determined if shortlisted full-text articles met 
inclusion criteria. Key data were extracted from these papers 
and presented as a narrative summary.

Results
Thirty-seven outcome measures were used for 3,133 patients 
across the 35 included papers, of which, only one was 
developed for encephalitis. The outcome measures used in 
most patients were the Glasgow Outcome Score used in 1,436 
(46%), Barthel Index used in 1,173 (37%), Euro-QoL-5D used in 
1,107 (35%) and modified Rankin Scale used in 1,034 (33%).
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Conclusion
Most of the 37 measures assessed a single category of 
sequelae using 5–8-point scales and were not validated for 
use in encephalitis. Research is needed to develop a composite 
outcome measure for use in clinical practice and a core-
outcomes set for use in clinical trials. For now, the Liverpool 
Outcome Score offers a good choice for clinicians.
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Introduction

Encephalitis is inflammation of the brain parenchyma that usually 
presents as an encephalopathy and has an incidence of up to 
12.6 per 100,000 per year.1 There are a broad range of potential 
infective and autoimmune aetiologies reflecting demography, 
geography and comorbidities.2

Regardless of aetiology, the majority of survivors suffer long-term 
sequelae of some form. Around two-thirds of patients fail to make 
a full recovery even over 2 years after a diagnosis, often reflecting 
impairments in concentration, behaviour, speech and memory, 
and seizures, which together can result in significant interpersonal 
and professional disability.3 The combination of both neurological 
and psychiatric symptoms may explain why so many patients 
are unable to return to work following encephalitis.4 Conversely, 
although these neurocognitive sequelae are significant, they are 
potentially missed early in many, as opposed to those occurring 
in other more common conditions that effect the brain, such as 
stroke. Because many patients with encephalitis don’t have a major 
obvious physical disability, they are often discharged from hospital 
with little in the way of plans for rehabilitation.5 This lack of early 
identification risks patients not receiving sufficient early support 
for their recovery from the brain injury and the appropriate onward 
referrals for longer-term care not being made.5,6

Parents of children with encephalitis have changing priorities at 
different phases of the recovery.7 Their priorities after the acute 
illness focus on the pain their child is experiencing and re-learning 
of everyday tasks, such as eating, talking and walking.7 Later in the 
child’s recovery, parents consider school achievement, participation 
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in social activities and wellbeing the most important outcomes.7 
This mirrors the findings in adult patients following encephalitis, 
in which the initial challenges they face are symptoms that affect 
their everyday functioning.4 However, in addition to physical and 
mental health sequelae, persistent challenges relate to changes to 
employment status and inter-personal relationships.4 This was also 
identified in a narrative assessment of patient outcomes, which 
identified that it is not only the patients that are affected by the 
ongoing effects after encephalitis but close family and friends who 
are often also caregivers.5

The Core Outcomes Measures Effectiveness Trials  (COMET) 
Initiative was established to address similar concerns, in particular, 
ensuring that results of studies can be directly compared: it has 
been successfully applied to other inflammatory diseases (such 
as rheumatoid arthritis) and other neurological disorders (such 
as amyotrophic lateral sclerosis).8,9 However, there is currently no 
core outcome set for encephalitis using the COMET approach.10 
The heterogeneity in outcome measures used in studies of 
encephalitis has meant that using meta-analyses to draw 
conclusions regarding outcomes in these patients is challenging; 
which is particularly important for clinical trials of the repurposing 
of existing and novel therapies to reduce cerebral oedema.11 
Additionally, clinicians have a difficult choice when considering an 
outcome measure to use for immediate recovery, prognostication 
or follow-up. Moreover, the importance of integrating patient and 
family reported outcome measures is increasingly recognised and 
has resulted in substantive improvements in outcome measures 
in brain injury due to trauma.12 We hypothesise that, due to both 
the complex neurological, psychiatric, cognitive and physical 
outcomes and the ‘hidden’ (ie largely non-physical) nature of 
these encephalitis sequelae, some of the important outcomes for 
patients and their relatives are not captured in measures that have 
been applied routinely.

The first step in the process for developing a dedicated outcome 
score for patients with encephalitis is to evaluate those existing 
measures that have been applied in clinical observational studies 
and trials. This review aims to outline the range of outcome 
measures that have been used to assess long-term morbidity in 
patients following encephalitis and see how they compare with 
features that patients consider important.

Methods

We searched the Cochrane Library, Web of Science, the National 
Institute for Health and Care Excellence (NICE) Healthcare Databases 
Advanced Search (HDAS), Embase, PubMed, MEDLINE and CINAHL 
from  1990 onwards (search terms in supplementary material S1). A 
single reviewer screened the titles and abstracts and two reviewers 
examined the screened full-text articles to determine if they met the 
inclusion criteria. A single reviewer then extracted relevant data from 
the included reports (supplementary material S2).

The inclusion criteria were human subjects, the diagnosis of 
encephalitis (meeting one of the following criteria: aetiology 
identified with clinical correlation, clinical diagnosis meets 
consensus statement of the international encephalitis consortium, 
clinical diagnosis meets the case definition for autoimmune 
encephalitis or clinical diagnosis meets the International 
Paediatric Multiple Sclerosis Study Group criteria for the diagnosis 
of acute disseminated encephalomyelitis (ADEM)), a defined 
outcome measure was used to follow the patient up, minimum 
follow-up time of 6 months and full text available in English after 

reasonable efforts to translate.13–15 Studies were included if they 
were case series including more than 10 patients, case-control 
studies, cohort studies and controlled trials.

Results

In total, 4,074 abstracts were identified, of which, 1,746 were 
duplicates, therefore, 2,328 abstracts were screened. Two-hundred 
and thirty-five met the inclusion criteria, of these, 72 were not 
available in English. One-hundred and sixty-three articles were 
reviewed in full and 35 met the inclusion criteria, of which, two 
were protocols (Fig 1).

There were 37 outcome measures used in the 35 included 
studies that assessed, in total, 3,133 patients (supplementary 
material S2). Of these outcome measures, 22 were used in only 
one paper each, while 15 of the outcome measures were used 
in multiple papers. These outcome measures broadly fall into 
five categories: physical, cognitive, mood, quality of life and 
functional outcomes.

The majority of patients were assessed using a 5-to-8-point scale 
in which patients are rated as either having minimal disability to 
death. Of the 35 included studies, 18 used the modified Rankin 
Scale (mRS) and six used the Glasgow Outcome Score (GOS). Of 
the 3,133 patients, the GOS was used in 1,436 (46%) and the mRS 
in 1,034 (33%). Fourteen studies used either the mRS or GOS as 
its single outcome measure to assess the long-term outcome of 
607 (19%) patients with encephalitis. While the majority of studies 
assessed patients for physical disability, only 10 assessed cognitive 
function. A wide range of measures to assess cognitive function 
were included within the studies, from simple bedside tests usually 
used to assess patients for dementia to complex neuropsychological 
batteries that would be carried out by clinical psychologists. Seven 
studies assessed mood as part of their outcomes, most often testing 

Fig 1. The selection process of articles for review of outcome measures 
used in the long-term follow-up of patients with encephalitis.
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for depression, but two assessed for anxiety and one for general 
wellbeing. Quality of life was quantified in six of the studies, with 
one focusing on paediatric quality of life. There were two measures 
of functional outcome used: the Barthel Index and the Liverpool 
Outcome Score (LOS). The LOS was the only outcome measure 
identified that was developed for use in encephalitis, and was used 
in 370 (12%) patients across six studies. Almost all studies had a 
limited minimum follow-up of 1 year.

Discussion

Of the 35 studies identified, there were 37 outcome measures used, 
which assessed five broad domains. The most assessed category was 
physical outcomes, in which all of the measures used were developed 
for other neurological conditions (such as stroke, traumatic brain injury 
or multiple sclerosis) and most were neither developed nor validated 
for use in encephalitis.16–18 The only outcome measure used within 
the identified studies that has been developed for use in patients with 
encephalitis was the LOS, which was not used for 88% of patients 
within the included studies. The LOS also includes elements from 
multiple categories identified within this study, assessing components 
of physical, cognitive and psychological recovery.19

While the outcome measures identified may determine the short-
term physical and mental sequelae of encephalitis appropriately, 
none addresses the long-term effects of encephalitis, especially 
on patients’ inter-personal relationships, which patients have 
reported is critically important to their long-term recovery.4 
Development and validation of an outcome measure that includes 
the effect of encephalitis on family and wider societal impacts 
is required. This is critical to both direct clinicians as to what 
rehabilitation support an individual patient may require and also 
to direct regional and supra-regional service development and 
associated quality improvement projects.

As the reliability and validity of an outcome measure can only be 
determined in relation to a particular population, if these outcome 
measures are going to be used in future studies of encephalitis, 
they should be validated in these patients.20

The three included protocols had a wider range of outcome 
measures, spanning more of the five outcome domains with 
many overlapping outcome assessment methods across the 
protocols.21–23 This suggests the studies will have a more detailed 
understanding of the sequelae of encephalitis. To solidify this 
progression, the development of a core outcomes set may be 
useful.24 However, these protocols are for randomised controlled 
trials and include outcomes measures that would require a long 
time to administer. In clinical practice and studies with more 
patient–clinician time constraints, a single composite outcome 
score may be more useful, which should encompass aspects of 
all the five outcome domains as well as identifying the effect of 
illness and recovery on patients’ relationships.

Conclusion

There is a wide variation in the outcome measures used in the 
assessment of patients following encephalitis, with multiple 
named assessment tools for a single given problem. Despite 
the complexity and breadth of sequelae following encephalitis, 
the majority of patients had outcome measures reported on a 
5- or 8-point scale, which would fail to identify effects on mood, 
cognition or quality of life. Except for the LOS, none of these 
outcome measures have been developed for assessing outcomes 

from encephalitis. Encouragingly, recently published protocols 
are increasing the range of outcome measures used, but there 
is still significant variation in the choice of these measures. 
Therefore, research into the sequelae of encephalitis needs to 
focus on validating the outcome measures in use and determining 
a core-outcomes set of measures across domains. Throughout 
this process, identifying outcomes that are important to patients 
and carers of those who have a lived experience of encephalitis is 
essential.

For clinicians, the choice of measures that could be used to 
prognosticate and quantify recovery is vast. While there is no 
perfect option that encompasses all relevant categories of 
potentially impaired function, the LOS offers a broad assessment 
of common sequelae, is easy to administer and, importantly, is 
validated for use in the encephalitis population.

Key points

>> Sequelae following encephalitis are complex and can affect 
many aspects of a patient’s life including physical capabilities, 
cognition, mood, quality of life and maintaining relationships.

>> For clinicians wanting to use an outcome measure to quantify 
recovery and direct rehabilitation during immediate and long-term 
follow-up, the Liverpool Outcome Score offers a good option.

>> However, clinicians and researchers need to consider the 
effect of encephalitis on patients’ personal and professional 
relationships, as this is currently not included on any of the 
outcome measures in the identified studies; even though it is 
often critical for patients.

>> Work should be undertaken to incorporate and validate patient 
and clinician reported outcome measures into a composite 
outcome score of utility in both clinical practice and treatment 
trials. ■

Supplementary material

Additional supplementary material may be found in the online 
version of this article at www.rcpjournals.org/clinmedicine:
S1 – Terms for database search.
S2 – Summary of included papers.
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