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ABSTRACT

Introduction Patients with renal colic present to the
emergency department in excruciating pain. There is
variability in practice regarding the choice of initial
analgesic to be used in renal colic. The aim of this article is
to outline the protocol for review of the efficacy and safety
of non-steroidal anti-inflammatory drugs (NSAIDs), opioids
and paracetamol use in renal colic pain management.
Methods and analysis This is the protocol for a
systematic review, comparing efficacy of NSAIDs, opioids
and paracetamol in renal colic studied under randomised
controlled trial (RCT) design. This protocol reporting is
based on the PRISMA-P recommendations (PRISMA-P-
checklist). We will conduct a comprehensive literature
search for both peer-reviewed and grey literature
published until 18 December 2016. Using a predefined
search strategy, MEDLINE, Embase and Cochrane

Central Register of Controlled Trials will be searched.
Additional searches will include WHO International

Clinical Trials Registry Platform, abstract list of relevant
major conferences and the reference lists of relevant
publications. Two authors will independently screen and
identify the studies to be included. The RCT comparing
NSAIDs versus opioids or paracetamol will be included

in the review, if the age of participants in the study was
>16 years and they presented with moderate to severe
renal colic. Any disagreement between the screening
authors will be resolved through discussion and

reaching consensus; if not, a third reviewer will arbitrate.
Quantitative data from homogeneous studies will be
pooled in the meta-analysis using RevMan V.5.3 software.
The findings of this review will be presented according to
the guidelines in the Cochrane Handbook of Systematic
Reviews of Interventions and the Preferred Reporting ltems
for Systematic Review and Meta-Analysis statement.
Ethics and dissemination Formal ethics approval is not
required, as primary data will not be collected. We plan to
publish the result of this review in a peer-reviewed journal.

INTRODUCTION

Kidney stones are common in the ‘stone
belt’” region, which extends over America
(Southeast), Africa (North), Middle East
Asia  (Southeast), and Australia (North-
east). Globally, the lifetime prevalence of
stone disease is 10%-15% and accounts for

Strengths and limitations of this study

» This is the protocol for a systematic review and
meta-analysis of randomised controlled trials.

» We plan to follow the Preferred Reporting Items for
Systematic review and Meta—Analysis Protocols,
Grading of Recommendations Assessment,
Development and Evaluation framework, and
Cochrane tools for assessing the risk of bias.

» We anticipate difficulty in pooling data due to
heterogeneity among the published research.

» It will provide robust evidence in deciding superiority
among commonly used analgesics, and help to
improve guidance for protocolised analgesia in renal
colic.

millions of patient visits to emergency depart-
ments (ED) or outpatient clinics.'” The acute
painful presentation is commonly known as
renal colic, and movement of stone in the
urinary tract produces this excruciating pain.
The National Health Service, England statis-
tics for year 2012-2013 estimated the cost
for renal colic at nearly £20million, where
median patient stay in the hospital was 1day.”
In the management of renal colic, one of the
priorities in the ED is to provide quick, safe
and effective analgesia.

The most commonly prescribed anal-
gesics in renal colic are non-steroidal
anti-inflammatory drugs (NSAIDs), opioids
and paracetamol.”” The important factors in
the selection of first-line analgesia in the ED
are efficacy, safety, the ease of rapid admin-
istration, and the logistics involved. Effective
ongoing analgesia can be practically chal-
lenging to deliver in an ED with a diverse
population and a high volume of patients
being managed concurrently.” A previ-
ously published meta-analysis comparing
NSAIDs with opioids suggested NSAIDs were
better than opioids in terms of requiring
less rescue analgesia and having fewer side
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effect. However, it did not establish superior efficacy of
either drug group.” ” Although the European Associa-
tion of Urology guidelines on urolithiasis recommends
NSAIDs as the first choice, the use of intravenous opioids
as the firstline analgesic in renal colic continues to be
a common practice in many developed countries.” "
However, the logistical delay involved in intravenous
administrations, dose-dependent side effects, need for
titrating dosage and overly bureaucratic restrictions are
some of the challenges associated with the intravenous
opioid use as the first-line analgesic in the busy ED."""”
Routine use of NSAIDs has been limited because of the
fear of gastrointestinal (GI) and renal complications. In
addition, there has been undue emphasis placed on the
possibility of abscess and muscle necrosis secondary to
intramuscular injection, given the extremely low level of
documented cases.

The obvious limitations of previous studies and system-
atic reviews may partly explain the continued clinical
orthodoxy of intravenous opioid use as the first anal-
gesic in many settings. First, this review was conducted
and published in 2004 and the studies included were
published between 1982 and 1999.° In the last 15 years,
newer, well-powered, pragmatic clinical trials have been
published with clinically relevant outcomes in renal colic
management. Second, most studies in the review only
included patients who had confirmed renal calculi on
subsequent testing. This may limit the applicability of
evidence in routine clinical practice where patients are
treated with a clinical picture of renal colic well before
any imaging can be performed. Third, significant hetero-
geneity between the studies included did not allow pooled
analysis to test the superiority of a drug based on effi-
cacy.'” A pooled analysis of NSAIDs other than ketorolac
in the review showed a pain reduction of 4.6mm (on
visual analogue scale 0-100 mm) only, which is minimal
compared with the newer trial results."” Fourthly, 12 of
the 20 included trials used pethidine as their opioid arm,
which is not a commonly used opioid in current practice.”
Lastly, studies available to include at the time of review
lacked consistent reporting of serious adverse events such
as renal failure and GI bleeding, limiting comparability.

There is ongoing controversy regarding the superi-
ority of any of the commonly used analgesics in terms of
efficacy, optimum dosing and route of administration.
Therefore, we aim to examine the efficacy and safety of
NSAIDs, opioids and paracetamol use in renal colic pain
management.

METHODS AND DESIGN

Types of participants

The systematic review will only include studies involving
adult patients (age >16 years) with a clinical diagnosis of
acute renal colic (pain less than 12hours) and moderate
to severe pain severity. If a study reports data on both
adult and paediatric populations, we will only include
the data if the mean age of patients is over 18. The data

from mixed population studies will be highlighted when
reporting final results.

Type of studies

Only randomised controlled trials comparing NSAIDs
versus opioids or NSAIDs versus paracetamol will be
included in the review. There will be no language restric-
tion to conduct primary search. If the language used to
write the article is other than English, we will use a profes-
sional translator to translate the text in English.

Types of interventions

The studies will be reviewed if interventions include the

following:

» NSAIDs versus opioids in any dose, by any route in
any setting, used for pain relief in acute renal colic
episode will be eligible.

» NSAIDs versus paracetamol (acetaminophen) in any
dose, by any route in any setting, used for pain relief
in acute renal colic episode will be eligible.

NSAIDs included will be salicylates, propionic acid
derivatives, acetic acid derivatives, enolic acid derivatives,
fenamates, selective Cox-2 inhibitors and sulfonamides.

Types of outcome measures

Studies with at least one of the following outcomes will
be included:

outcome measured using a validated pain scale
difference in pain score at 30 min

difference in the proportion of patients with pain
relief at 30 min

need for rescue analgesia

adverse events as reported

major adverse event (eg, GI bleeding and renal
complications, complications at the intramuscular
injection site).

VYV VVYy

Information sources

The search will not be restricted by language or date of
publication to avoid publication or retrieval biases. We
will search the following databases and sources for rele-
vant studies:

» Cochrane Central Register of Controlled Trials
(CENTRAL)

Cochrane Renal Group Specialised Register for
randomised controlled trials

Ovid MEDLINE(R) 1946 to Present with Daily
Update

Ovid MEDLINE (R) In-Process & Other Non-Indexed
Citations

Ovid MEDLINE (R) Epub Ahead of Print

Embase Classic+ Embase 1947 to 2016 September
WHO International Clinical Trials Registry Platform
(http://apps.who.int/trialsearch /)

Reference lists of nephrology, urology and emergency
medicine textbooks, previously published review
articles, and relevant trials

vV VVY VvV VvV Y
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» Abstract list of the major nephrology, urology and
emergency medicine conferences
» Correspondence documents seeking information
about unpublished or incomplete trials from the
investigators known to be involved in previous trials.
The initial search strategy was developed in the Ovid
MEDLINE database using subject heading and free-text
words. The relevant subclasses of NSAIDs and commer-
cial names for the commonly used drugs were searched
through Google and used in the free-text search. We also
compared the search strategies used for the previous
two Cochrane reviews' * and modified our strategy if
any important terms were found missing. Drugs such as
phenylbutazone, aminophenazone (or aminopyrine)
and ampyrone were excluded as these drugs have a risk
of agranulocytosis and are no longer used as routine anal-
gesics.

Search strategy

We will perform the first search on MEDLINE, Embase
and Cochrane CENTRAL via Ovid. The detailed search
strategy is attached as online supplementary appendix A.
The second search will be performed for ongoing clin-
ical trials on WHO International Clinical Trial Registry
Platform. Finally, a manual search will be conducted in
relevant key journals, conference abstracts, textbook
chapters and the bibliography of included articles.
Outcome of each database search will be individually
imported into Endnote X7 (Thomson Reuters) refer-
ence manager. After this, using Endnote, the references
will be combined and duplications will be removed. The
record of total search results retrieved and screened will
be kept and reported using the Preferred Reporting
Items for Systematic Review and Meta-Analysis guide-
lines.

Selection process

Two authors will independently screen the titles and
abstracts of de-duplicated results to identify poten-
tially eligible studies. These studies then will be further
reviewed independently, going through the full text, to
confirm the inclusion criteria. Any disagreement will
be resolved through discussion or by consulting a third
review author. Agreement on independent inclusion of
titles, abstract or full text will be quantified using K statis-
tics. Reasons for excluding potentially eligible studies will
be recorded and reported as supplementary to the main
review.

Data collection process

Two authors will independently extract the data using
Cochrane Collaboration Review Manager statistical
software (RevMan V.5.3) (http://ims.cochrane.org/
RevMan) and a prepiloted Microsoft Excel sheet. Before
starting the review, calibration exercises will be conducted
among the reviewers to ensure consistency. Discrepancies
between the data extraction will be resolved by discussion

and reaching a consensus. If needed a third reviewer will
be contacted to reach a decision.

Data items
Data will be collected on the following data points:

1. Research information: the first author, the site where
the study was conducted, year of publication,
research design (randomisation and concealed
allocation) and the sample size.

2. Characteristics of the study subjects: Age, sex, numbers
in each group, inclusion and exclusion of criteria
of individual study, pain scores at the time of
randomisation, and diagnostic confirmation of
renal colic.

3. Information on intervention and comparison arms:
number of groups, intervention and comparator(s)
(drug, dose and route), and the information about
blinding (treating person, assessor and patient).
Information about exclusion after randomisation
will also be recorded (intention to treat).

Outcomes and prioritisation

To compare outcomes, identification of the definition
used for the primary outcome, measuring tool used,
change in pain scores, need for rescue analgesia and at
what time, side effects, and follow-up (GI bleed or renal
impairment) will be assessed. Notes important but not
classified in the above category will be entered as a free
text.

Quality assessment of studies

To assess the risk of bias, study data will be extracted using
the Cochrane Collaboration tool for assessing the risk of
bias (table 8.5.a in the Cochrane Handbook for System-
atic Reviews of Interventions). This includes information
gathering on the method of randomisation, allocation
concealment, blinding of participants and investigators,
blinding of the assessor, incomplete outcome data and
other bias if any. Each domain will be rated as having low,
unclear or high risk of bias.

Missing data

We will try to contact corresponding authors to request
missing data if contacts are available. If this is not
achieved, we will try to impute the missing information
based on the information available in the manuscript
or the protocol of the study. For continuous measures,
missing SD will be imputed from available information
such as SE, CI or p values. For a dichotomous outcome,
proportion or percentages will be used to calculate the
number of events/people assessed for that outcome.
The results will be interpreted considering the impact of
missing data.

ANALYSIS

Data synthesis

For dichotomous outcomes, such as more than or equal
to 50% reduction in pain, need for rescue analgesia, or
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adverse events, a risk ratio with 95% CI will be reported.
The studies where continuous scale of measure were
used to assess the primary effect, such as patientrated
pain, difference in mean pain score, a mean difference
(MD) will be reported. If different measurement scales
were used, a standardised MD will be used to express the
results. For the adverse effects we will calculate the risk
difference with 95% CI. Skewed data and non-quantita-
tive data will be presented descriptively.

Quantitative data will be pooled in the meta-anal-
ysis using RevMan V.5.3 software. Fixed-effect models
or random-effect models will be used appropriately
based on the heterogeneity observed among the studies
included in the pooled analysis. Statistical heterogeneity
in each model will be assessed using the %? test of hetero-
geneity and quantified using the Higgins’ I? statistics. If
the heterogeneity is insignificant, the Mantel-Haenszel
method will be used for the fixed-effect model. We will
use the random-effects model if significant statistical
heterogeneity (1°>50% or p<0.1) is present.

Subgroup analysis

We intend to perform the primary analysis based on
the treatment groups such as NSAIDs versus opioids
and NSAIDs versus paracetamol. We will also perform
subgroup analysis based on the types of opioids or
NSAIDs used, routes of administration and quality of the
study. If heterogeneity is substantial, we will not perform
a meta-analysis; a narrative, qualitative summary will be
done and the information will be presented using text
and tables.

Meta-hias(es)

To assess reporting bias among the included studies,
where possible, we will determine if there was any devi-
ation from the published protocol or information
registered prior to conduct of the study. If a study was
published after 1 July 2005, we will screen the Clinical
Trial Register at the International Clinical Trials Registry
Platform of the WHO (http://apps.who.int/trialssearch).
To assess the possibility of publication bias, we also plan
to use a funnel plot if 10 or more studies are available for
the meta-analysis.

Assessing cumulative evidence

We will assess the quality of body of evidence for each
outcome according to the Grading of Recommendations
Assessment, Development and Evaluation working group
methodology.

DISCUSSION

Renal colic is a common cause of ED presentations and
the excruciating pain demands effective analgesia to be
administered in the shortest possible time. To minimise
the delay in rapid administration of effective and safe
analgesia, an evidence-based protocol is needed. Previous
reviews were inconclusive in establishing superior efficacy
to support first-line analgesia. It is important to use the

first-line agent that is most effective, has the best safety
profile, and is quick and easy to administer with a single
rather than titrated first dose. Given that there have
been significant publications since the last review on this
topic, we believe that it is likely that improved guidance
for protocolised first-line analgesia for renal colic can be
given.

Ethics and dissemination

Formal ethics approval is not required, as primary data
will not be collected. We plan to publish the result of
this review in a peerreviewed journal. We believe that
the results of this review will provide robust evidence in
deciding superiority among commonly used analgesics,
and help to improve guidance for protocolised analgesia
in renal colic.
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