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Executive summary

Background

Previous systematic reviews have found evidence for the clinical effectiveness of invasive 
treatments such as epidural steroid injection, chemonucleolysis and lumbar discectomy in the 
treatment of sciatica, but found insufficient evidence for less invasive treatments. None of the 
reviews has made indirect comparisons across separate trials or has examined cost-effectiveness.

Objectives

To determine the clinical effectiveness and cost-effectiveness of different management strategies 
for sciatica by undertaking a systematic review and an economic evaluation.

Review methods

Major electronic databases (for example MEDLINE, EMBASE and the NHS Economic 
Evaluation Database) and several internet sites including trial registries were searched up to 
December 2009. No language restrictions were used. Studies examining clinical effectiveness and 
cost-effectiveness were reviewed separately. Any comparative study or full economic evaluation 
was considered for inclusion. Studies involving adults who had sciatica or lumbar nerve root pain 
diagnosed clinically or confirmed by imaging were eligible. The essential clinical criterion was leg 
pain worse than back pain. Studies that included participants with lower back pain were included 
only if the findings for patients with sciatica were reported separately. Any intervention or 
comparator used to treat sciatica was included. Data were extracted by one reviewer and checked 
by a second reviewer. Quality assessment was conducted independently by two reviewers. 
Disagreements were resolved by discussion and, when necessary, a third reviewer was consulted.

For the review of clinical effectiveness, interventions were grouped into 18 treatment categories. 
The analyses were limited to three patient-centred outcome domains – global effect (or overall 
improvement), reduction in pain intensity (on a continuous scale of 0–100) and improvement in 
condition-specific functional status – and any reported adverse effects. The data were analysed 
according to three follow-up intervals: short (≤ 6 weeks), medium (> 6 weeks to 6 months) 
and long term (> 6 months). The global effect was synthesised as binary data using odds ratios 
(ORs) and pain intensity and a composite condition-specific outcome measure (CSOM) as 
continuous data using weighted mean difference and standardised mean difference, respectively. 
Missing study-level outcome data, where feasible, were dealt with by deriving/imputing 
replacement values.

Mixed treatment comparison (MTC) meta-analyses were carried out to enable the simultaneous 
comparison of all treatment modalities for sciatica at a single follow-up interval (closest to 
6 months). The analyses were conducted for the three main outcome domains, for all study 
designs and then after excluding observational studies and non-randomised trials.

The economic evaluation was based on a review of cost-effectiveness studies and a descriptive 
decision-analytic model, based on estimates of global effect (from the MTC analysis) and cost 
estimates derived from the literature following consultation with clinical experts.
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Results of review

Searches
The searches identified 33,590 references, of which 270 studies that met the inclusion criteria 
were identified and 12 of these also included a full economic evaluation. A further 42 ongoing (or 
not yet reported) studies and 93 publications that could not be translated were identified.

Review of clinical effectiveness
The number of studies evaluating invasive interventions such as surgery, epidural and 
chemonucleolysis was greater than the number evaluating non-invasive interventions such 
as education/advice, alternative therapies, manipulation and opioid medication. The number 
of studies evaluating each treatment category ranged from two (manipulation and education/
advice) to 63 (disc surgery). The proportion of studies that were randomised control trials (RCTs) 
also varied, with the lowest being for disc surgery (51%), anti-inflammatory biological agents 
(50%) and chemonucleolysis (47%). The proportion that were deemed good quality ranged from 
0% (chemonucleolysis, non-opioids, traction, alternative therapies, passive physical therapies, 
biological agents and education/advice) to 50% (manipulation, 1 out of 2); 14% of epidural 
studies and 3% of surgery studies were deemed to be good quality.

All but one study included patients with nerve root pain (or a combination of both nerve root 
and referred pain). The presence of disc herniation was confirmed by imaging in a greater 
proportion of studies evaluating invasive treatments than non-invasive interventions, as was 
the proportion of studies that did not limit inclusion to patients with acute sciatica (duration of 
symptoms being < 3 months), although this was not reported for many studies. Five treatment 
categories included a small number of studies that limited inclusion to patients experiencing their 
first episode (disc surgery, epidural injections, chemonucleolysis, non-opioid medication and 
biological agents). The proportion of studies that included patients who had received previous 
treatment were higher for invasive treatments compared with less invasive interventions, but the 
proportion was also fairly high for opioids and activity restriction and low for biological agents.

Results from the standard pair-wise meta-analyses were in broad agreement with those from the 
MTC analyses. The MTC provides an estimate of the relative treatment effects of the different 
management strategies at a single follow-up interval (closest to 6 months). We found a high level 
of between-study heterogeneity, so the results from the MTC analyses should be interpreted 
with caution. 

Statistically significant findings were found for the following comparisons. Compared 
with inactive control, disc surgery [odds ratio (OR) 2.8], epidural injections (OR 3.1), 
chemonucleolysis (OR 2.0), non-opioids (OR 2.6) and alternative therapies (OR 4.7) resulted 
in greater overall improvement; epidural injections [weighted mean difference (WMD) –12.9], 
alternative therapies (WMD –26.1) and biological agents (WMD 21.8) resulted in better pain 
relief; and biological agents (SMD –0.7) resulted in better back specific function. When compared 
with usual care, disc surgery (OR 3.4), epidural injections (OR 3.8), chemonucleolysis (OR 2.4), 
non-opioids (OR 3.1) and alternative therapies (OR 5.7) resulted in better overall improvement. 
When compared with non-opioids, alternative therapies (WMD –22.1) and biological agents 
(WMD –17.8) were better for pain relief; and biological agents were better for improving 
functional status (standardised mean difference –0.8). When compared with opioids, epidural 
injections (WMD –22.2), alternative therapies (WMD –35.5) and biological agents (WMD –31.2) 
were better for pain relief; and when compared with activity restriction, alternative therapies 
(WMD –44.1) and biological agents (WMD –39.7) were also better for reducing pain. Biological 
agents were also better than passive physical therapy (PT) for pain relief (WMD –22.3).
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Pair-wise meta-analyses were performed at short-, medium- and long-term follow-up and 
the statistically significant improvements were found for the following treatment groups. Disc 
surgery was superior to usual care (global effect, pain and CSOM at short-, medium- and long-
term follow-up) and epidural injection (pain short-term follow-up), non-opioids (pain and 
CSOM at short-term follow-up), passive PT (global effect at medium- and long-term follow-up) 
and activity restriction (global effect at medium-term follow-up). Chemonucleolysis was superior 
to inactive control (pain at medium-term follow-up). Biological agents were superior to inactive 
control and non-opioid medication (global effect and pain at short-term follow-up). Non-opioid 
medication was superior to opioids (pain at short- and medium-term follow-up). Traction was 
superior to activity restriction (pain at short-term follow-up). Passive PT was superior to inactive 
therapy (pain at short-term follow-up). Spinal manipulation was superior to inactive control 
(global effect at medium-term follow-up).

Pair-wise analyses of adverse effects found that there was a statistically significant greater number 
of adverse effects in: disc surgery compared with usual care; epidural injection compared with 
education/advice, passive PT or usual care; non-opioids compared with inactive control; traction 
compared with activity restriction; manipulation compared with education/advice; and opioids 
compared with inactive control.

Review of economic evaluations
The full economic evaluations identified in the systematic review were of reasonable to good 
quality, but were not able to fully address our research question. Although individual studies 
raised a number of important issues, it was difficult to draw meaningful conclusions across these 
studies because of their heterogeneity. Although there was some indication of benefit, such as in 
the case of disc surgery, robust findings could not be reliably drawn. Although an evidence base 
is emerging, there remains a dearth of well-designed economic evaluations. In particular, there 
is a lack of published decision models. Furthermore, the relevance to the UK NHS setting of the 
studies that have been published is unclear.

Economic model

A decision-analytic model from the perspective of the UK NHS was constructed on the 
assumption that patients presenting with sciatica would be managed through one of three 
pathways, with alternative treatments within each of the pathways. The first pathway would 
involve management within primary care and revolve around what might be termed usual care, 
with the use of analgesics and other medications if considered appropriate, to attempt to secure 
symptom resolution. The second pathway would involve a stepped-care approach and include 
the use of intermediate treatments – offered in addition to the initial treatments provided 
within primary care – and provided in secondary care outpatients by multidisciplinary teams 
including physiotherapists, musculoskeletal physicians, etc.; the principle is one of ramping 
up the level of intervention if there is no timely symptom resolution following simpler, less 
invasive interventions. The third pathway would involve immediate referral for surgery to 
alleviate symptoms.

Each of the pathways and the treatment variations available were compared with ‘inactive 
control’ which, according to the findings from the MTC, has a non-zero probability of symptom 
resolution, but has been assumed to cost £0 in the baseline model.
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A series of 100 independent scenarios were considered, with the utilities associated with success 
used to generate a utility score for each treatment regime and combined with costs to determine 
relative incremental cost-effectiveness ratios and a series of sensitivity analyses were conducted 
on the baseline findings.

Results of economic evaluation

The treatment regimes that were shown to be the most cost-effective were inactive control; 
non-opioids followed by alternative/non-traditional treatments; non-opioids followed by 
alternative/non-traditional treatments followed by epidural; non-opioids followed by alternative/
non-traditional treatments followed by epidural followed by disc surgery; and non-opioids 
followed by biological therapies followed by epidural and followed by disc surgery. Although, 
this last regime would not be regarded as cost-effective when measured in terms of current cost-
effectiveness thresholds employed at national level in the UK NHS.

Conclusions

These findings provide support for the effectiveness of currently used therapies for sciatica, 
such as non-opioid medication, epidural corticosteroid injections and disc surgery, but also for 
chemonucleolysis, which is no longer used in the UK NHS. In addition, these findings do not 
provide support for the clinical effectiveness of opioid analgesia, which is widely used in this 
patient group. They also suggest that less frequently used treatments, such as acupuncture, and 
experimental treatments, such as anti-inflammatory biological agents, may be effective.

In terms of cost-effectiveness, the argument for stepped approaches based on an initial treatment 
with non-opioids, as opposed to direct referral for surgery, was apparent, although there are a 
number of limitations associated with the economic model.

Further research is needed to evaluate the use of biological agents and acupuncture compared 
with interventions that are currently being used such as non-opioids and epidural injections. 
Further research is also needed to compare the use of opioids with drugs used to treat neurogenic 
nerve pain or other treatments currently in use.

Recommendations for future research

The following areas are recommended for further investigation:

 ■ RCTs with concurrent economic evaluation of biological agents compared either with 
placebo or with currently used treatments

 ■ RCTs with concurrent economic evaluation of acupuncture compared with other currently 
used treatments

 ■ RCTs with concurrent economic evaluation of opioids compared with drugs used to treat 
neurogenic nerve pain, such as tricyclic antidepressants and gabapentin (Neurontin, Pfizer)

 ■ development of alternative economic modelling approaches to assess relative cost-
effectiveness of treatment regimes, based on the above trial data.



vi Executive summary: Clinical effectiveness and cost-effectiveness of management strategies for sciatica

Funding

Funding for this study was provided by the Health Technology Assessment programme of the 
National Institute for Health Research.

Publication

Lewis R, Wiliams N, Matar HE, Din N, Fitzsimmons D, Philips C, et al. The clinical effectiveness 
and cost-effectiveness of management strategies for sciatica: systematic review and economic 
model. Health Technol Assess 2011;15(39).



How to obtain copies of this and other HTA programme reports

An electronic version of this title, in Adobe Acrobat format, is available for downloading free of charge for 
personal use from the HTA website (www.hta.ac.uk). A fully searchable DVD is also available (see below). 

Printed copies of HTA journal series issues cost £20 each (post and packing free in the UK) to both 
public and private sector purchasers from our despatch agents.

Non-UK purchasers will have to pay a small fee for post and packing. For European countries the cost is 
£2 per issue and for the rest of the world £3 per issue.

How to order:

– fax (with credit card details)  
– post (with credit card details or cheque) 
– phone during office hours (credit card only).

Additionally the HTA website allows you to either print out your order or download a blank order form.

Contact details are as follows:

Synergie UK (HTA Department)
Digital House, The Loddon Centre 
Wade Road 
Basingstoke 
Hants RG24 8QW

Email: orders@hta.ac.uk

Tel: 0845 812 4000 – ask for ‘HTA Payment Services’  
(out-of-hours answer-phone service)

Fax: 0845 812 4001 – put ‘HTA Order’ on the fax header

Payment methods

Paying by cheque 
If you pay by cheque, the cheque must be in pounds sterling, made payable to University of 
Southampton and drawn on a bank with a UK address.

Paying by credit card 
You can order using your credit card by phone, fax or post.

Subscriptions

NHS libraries can subscribe free of charge. Public libraries can subscribe at a reduced cost of £100 for 
each volume (normally comprising 40–50 titles). The commercial subscription rate is £400 per volume 
(addresses within the UK) and £600 per volume (addresses outside the UK). Please see our website for 
details. Subscriptions can be purchased only for the current or forthcoming volume.

How do I get a copy of HTA on DVD?

Please use the form on the HTA website (www.hta.ac.uk/htacd/index.shtml). HTA on DVD is currently free 
of charge worldwide.

The website also provides information about the HTA programme and lists the membership of the various 
 committees.

HTA



NIHR Health Technology Assessment programme

The Health Technology Assessment (HTA) programme, part of the National Institute for Health Research (NIHR), was 
set up in 1993. It produces high-quality research information on the effectiveness, costs and broader impact of health 
technologies for those who use, manage and provide care in the NHS. ‘Health technologies’ are broadly defined as all 
interventions used to promote health, prevent and treat disease, and improve rehabilitation and long-term care.
The research findings from the HTA programme directly influence decision-making bodies such as the National 
Institute for Health and Clinical Excellence (NICE) and the National Screening Committee (NSC). HTA findings also 
help to improve the quality of clinical practice in the NHS indirectly in that they form a key component of the ‘National 
Knowledge Service’.
The HTA programme is needs led in that it fills gaps in the evidence needed by the NHS. There are three routes to the 
start of projects.
First is the commissioned route. Suggestions for research are actively sought from people working in the NHS, from 
the public and consumer groups and from professional bodies such as royal colleges and NHS trusts. These suggestions 
are carefully prioritised by panels of independent experts (including NHS service users). The HTA programme then 
commissions the research by competitive tender.
Second, the HTA programme provides grants for clinical trials for researchers who identify research questions. These 
are assessed for importance to patients and the NHS, and scientific rigour.
Third, through its Technology Assessment Report (TAR) call-off contract, the HTA programme commissions 
bespoke reports, principally for NICE, but also for other policy-makers. TARs bring together evidence on the value of 
specific technologies.
Some HTA research projects, including TARs, may take only months, others need several years. They can cost from as 
little as £40,000 to over £1 million, and may involve synthesising existing evidence, undertaking a trial, or other research 
collecting new data to answer a research problem.
The final reports from HTA projects are peer reviewed by a number of independent expert referees before publication in 
the widely read journal series Health Technology Assessment.

Criteria for inclusion in the HTA journal series
Reports are published in the HTA journal series if (1) they have resulted from work for the HTA programme, and 
(2) they are of a sufficiently high scientific quality as assessed by the referees and editors.
Reviews in Health Technology Assessment are termed ‘systematic’ when the account of the search, appraisal and 
synthesis methods (to minimise biases and random errors) would, in theory, permit the replication of the review 
by others.

The research reported in this issue of the journal was commissioned by the HTA programme as project number 
06/79/01. The contractual start date was in March 2008. The draft report began editorial review in July 2010 and was 
accepted for publication in February 2011. As the funder, by devising a commissioning brief, the HTA programme 
specified the research question and study design. The authors have been wholly responsible for all data collection, 
analysis and interpretation, and for writing up their work. The HTA editors and publisher have tried to ensure the 
accuracy of the authors’ report and would like to thank the referees for their constructive comments on the draft 
document. However, they do not accept liability for damages or losses arising from material published in this report.
The views expressed in this publication are those of the authors and not necessarily those of the HTA programme or the 
Department of Health.
Editor-in-Chief: Professor Tom Walley CBE
Series Editors: Dr Martin Ashton-Key, Professor Aileen Clarke, Dr Tom Marshall, Professor John Powell, 

Dr Rob Riemsma and Professor Ken Stein
Associate Editor: Dr Peter Davidson
Editorial Contact: edit@southampton.ac.uk
ISSN 1366-5278 (Print)

ISSN 2046-4924 (Online)

ISSN 2046-4932 (DVD)

© Queen’s Printer and Controller of HMSO 2011. This work was produced by Lewis et al. under the terms of a 
commissioning contract issued by the Secretary of State for Health.
This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE) (http://www.
publicationethics.org/).
This journal may be freely reproduced for the purposes of private research and study and may be included in professional 
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising.
Applications for commercial reproduction should be addressed to: NETSCC, Health Technology Assessment, Alpha House, 
University of Southampton Science Park, Southampton SO16 7NS, UK.
Published by Prepress Projects Ltd, Perth, Scotland (www.prepress-projects.co.uk), on behalf of NETSCC, HTA.
Printed on acid-free paper in the UK by the Charlesworth Group.


