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Abstract

Systematic reviews are defined as convenient
evidential summaries for clinicians which serve as a
powerful tool for patient care decisions. They are
considered to be the basis for guidelines of medical practice
suggesting directions for new research. These scientific
reviews, constructed through well-defined methods, have
key role in Evidence-Informed Health Care which means to
apply new therapies and treatments, which are proved to be
effective for a particular treatment by authentic and quality
researches, in clinical practice.

The art of medicine requires for practice a very
sound and up to date clinical knowledge by means of which
clinicians can conquer the different challenges. However, a
clinician can not depend on the result of a single study for
making decisions in clinical practice. The solution to this
dilemma is systematic reviews as they provide a precise
summary of a topic and have many advantages over
narrative reviews. Meta-analysis is a technique which plays
an important role in increasing the precision of systematic
reviews. Steps of preparation of a systematic review
include:

1- Defining the review question:

2- Search and selection of studies:

3- Critical evaluation of studies for biases:

4- Data Collection:

5- Data analysis and presentation of results:

6- Interpretation of results and drawing conclusions:
7- Improving and updating reviews:

A reader should first be able to evaluate the quality
of a systematic review before practicing the evidence
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provided by it as it helps to practice the provided evidence
more effectively.

Introduction

The latter half of the 20th century shows an outbreak
of biomedical research publications making it impossible
for the clinicians to be updated on the topics of interest.
However, clinicians and medical practitioners need to have
a very sound and up to date clinical knowledge in order to
face the new challenges in medical practice. Firstly, in
context of the large number of medical publications it is
almost impossible for a physician to read those articles for
latest updates. Secondly, a physician cannot depend on the
result of a single study for making decisions in clinical
practice as they may have certain biases and the results may
also not be clear.

Thus in order to have a bigger view of the picture, a
clinician needs to have strong evidence to make decisions.
Here comes the need of reviews that may summarize the
results of different studies on a topic to provide a clear,
authentic and practicable result.

Systematic reviews:

In the last decade at least 500-fold increase in the
number of systematic reviews published annually has been
observed.! Systematic reviews are defined as convenient
evidential summaries for clinicians which serve as a
powerful tool for patient care decisions.23 Thus they are
considered to be the basis for guidelines of medical practice
suggesting directions for new research.2

As Cooper and Hedges point out that the systematic
reviews,
“attempt to discover the consistencies and account
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for the variability in similar-appearing studies”.*

For example if a study shows that the drug X is
effective for the treatment of a particular disease and
another research shows that the drug Y is also effective
against the same disease, the physician becomes confused
that which one is more effective. However, if we conduct a
systematic review of different studies to see which one is
more effective, then the result provided by systematic
review will provide a better option to the physician for
practice.’

The growing number of publications on different
topics is the cause of publication of more systematic
reviews on a particular topic. Figure 1 shows growing
number of systematic reviews as indicated by the
MEDLINE search results for the word systematic review at
the website www.pubmed.gov. PubMed is a service of the
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Fig 1: No. of articles, grouped by publication years displayed as search results of
“systematic review”” at www.pubmed.gov. Search conducted on March 11, 2008.

U.S. National Library of Medicine.

Qualitative systematic review: A systematic review
is termed as a qualitative systematic review if the results of
the primary studies included are summarized without being
combined statistically.!

Quantitative systematic review: A systematic review
is termed as a quantitative systematic review if the results of
the primary studies are statistically combined. This is also
called as meta-analysis.l:6.7 Figure 2 shows the increasing
use of meta-analysis in systematic reviews.

Importance of Evidence - Informed Health
Care:

"Evidence - Informed Health care" (EIHC) or
"Evidence Based Medicine" (EBM) means to apply new
therapies and treatments, which are proved to be effective
for a particular treatment by authentic and quality
researches, in clinical practice. According to the report of a
Nordic workshop,

"Evidence-based healthcare is the conscientious
use of current best evidence in making decisions about the
care of individual patients or the delivery of health
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Fig 2: No. of articles where the word meta-analysis has been cited, grouped by
years. Search Engine www.pubmed.com. Search conducted on March 11, 2008.

services. Current best evidence is up-to-date information
from relevant, valid research about the effects of different
forms of health care, the potential for harm from exposure
to particular agents, the accuracy of diagnostic tests, and
the predictive power of prognostic factors''.8

However, a clinician cannot depend on the result of
a single study for applying a new therapy. The solution to
this dilemma is what we call "Systematic Reviews".

In the context of rapidly changing healthcare system,
it is very important for a health care practitioner to be aware
of the latest developments and advancements so that he is
able to suggest the best available treatment for the disease.
In a usual week, a clinician sees a variety of patients coming
with different complaints and implements numerous
interpersonal, technical and clinical skills. So he has to take
a number of decisions using his present knowledge.
Complex are the factors that affect these decisions.!

It is seen that in order to prevent inapt care, there is
a growing trend in clinical practice to use the practice
guidelines. This helps to make the use of health care
resources more effective and thus controlling the regional
differences in practice patterns.®

Latest, authentic and useful evidence provided by
the medical literature should be used as an important
component in decision making during medical practice.! If
a systematic review shows that a particular drug is better
than the other for a particular treatment, it means that the
author has reviewed all the relevant primary studies and
then given a final statement. So, clinicians can rely on the
results provided by the systematic reviews.

It is seen that small trials fail to provide definitive
answers to many questions in clinical research. Hence small
trials are also considered misleading.!0 Small trials are
usually conducted at a single centre and hence the regional
differences of the results are also limitised.!0 Another
drawback of small trials is that they miss some of the
treatment effects that are important clinically.!! It is also
noteworthy that the results of large trials also usually fail to
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provide definitive answers.!0 Secondly, sometimes the
results of very large trials produce contradictory results
confusing the reader.!? Hence the systematic reviews in
which the combination of high-quality evidences can be
seen are the best solution for this dilemma.l% Thus one can
say that properly conducted systematic reviews provide the
best quality evidence for decision making in clinical
practice.!3.14

Advantages of Systematic reviews:

Systematic reviews provide a precise summary of a
topic and have many advantages over narrative reviews.315

# In systematic reviews, one can quickly assimilate
a large amount of information on the relevant topic.

# Bias can be limited in the detection and rejection
of studies by the use of plain, precise and unequivocal
methods in systematic reviews.

¢ The methods used in the systematic reviews play
an important role in producing accurate and authentic
conclusions.

# The consistency and generalisibility of the results
can be created by the proper and formal comparison of
results of different studies involved in the systematic
review.

¢ In systematic reviews, new hypothesis can be
established about particular sub groups and causes of
inconsistency (heterogeneity) in the selected studies can be
recognized. The systematic reviews play a significant role
in answering the new questions which individual studies fail
to answer.

¢ Results of different studies can be formally
compared to establish generalisibility of findings and
consistency (lack of heterogeneity) of results.

+ Systematic reviews may play an important role in
reduction of the delay between the new discoveries in
research and the execution of efficient therapeutic and
diagnostic approaches and point out the areas in which
further research is needed.

The following are advantages of using meta-analysis
in systematic reviews

# The accuracy and precision of over all result can
be increased by the use of meta-analysis in systematic
reviews

o It increases the arithmetical power of comparison
of different studies included in systematic reviews.

& The evaluation and estimation of the effectiveness
of a particular therapy can be made better.

¢ The results of various studies that are different can
be united.
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¢ By the use of meta-analysis, various subgroups of
subjects and trends can be effectively analyzed to improve
the quality of a systematic review.

Weaknesses of Systematic reviews:

Inspite of the fact that systematic reviews are
considered to be the best evidence for decision making in
clinical practice it has got some weaknesses and pitfalls!6 as
well which need to be removed. According to a research, in
which 300 studies were reviewed, shows that all systematic
reviews are not reliable and inconsistency is observed in
their reporting quality. An improvement in this condition
can be seen by more universally agreed upon evidence-
based guidelines. Hence there shouldn't be acceptance of
systematic reviews uncritically by the readers.!?

A study by the same research group evaluated the
time period by which the systematic reviews become out
dated.!® The results show that out of the 100 reviewed
guidelines, 7% of the systematic reviews required updating
at the time of their publication, 4% were in need to be
updated within a year and 11% needed updating after the
time period of two years.!8

It is noteworthy that even all of the scientists are not
influenced by the opinions in favour of systematic reviews.
A psychologist, Eysenck says,

“Meta-analyses are often used to recover
something from poorly designed studies, studies of
insignificant statistical power, studies that give erratic
results and those resulting in apparent contradictions”.\°

He further states,

“If a medical treatment has an effect so recondite
and obscure as to require meta-analysis to establish it, 1
would not be happy to have it used on me. It would seem
better to improve treatment, and the theory underlying the
treatment”.19

In the scientific world of today, there are two
particular dilemmas used to enlighten the drawbacks of
systematic reviews

1) There are certain conditions in which the
results of systematic reviews conflict with that
of large clinical trials.20

2) Sometimes the results of two systematic
reviews on the same topic are found to be
opposing.2!

However in spite of the above mentioned drawbacks,
systematic reviews are considered to be the best form of
evidence for the clinical practice!3:14 and these drawbacks
can be reduced to some extent by eliminating the reasons
causing them.
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Reviews other than systematic Reviews:

Reviews other than the systematic reviews that
perform research synthesis include#:

1. Narrative reviews.
2. Vote counting Reviews.

Narrative reviews: Narrative reviews are the
traditional and simplest forms of research synthesis that
provide a qualitative review of the literature.

Vote Counting Reviews: Vote counting reviews as
the name implies are the forms of research synthesis which
tend to be cumulative in nature. They combine the results of
a collection of studies on a relevant topic pointing out that
out of the total available collection how many of the results
are statistically important in one direction, how many are
neutral and how many are significantly pointing in other
direction. The group or category having the highest votes or
counts is considered to be effective.

Some of the major differences between systematic
and narrative reviews that highlight the significance of
systematic reviews in evidence informed health care are
summarized in Table-1.1:4:22.23

Steps for Preparation of Systematic Reviews:

Systematic reviews are well structured scientific
methods which have a key role in Evidence-informed
Health Care. The following are the steps used in the

construction of a systematic review:24-26
1. Defining the review question.
. Search and selection of studies.
. Critical evaluation of studies for biases.
. Data Collection.
. Data Analysis and presentation of results.

. Interpretation of results and drawing conclusions.

~N N L AW

. Improving and updating reviews.

1- Defining the review question:

The focus of systematic reviews is determined by
clearly formulated question or problem. This is because the
inclusion and exclusion criteria for the study, locating and
selecting the studies or data for the review, critical
evaluation of the validity of the relevant studies and the
analysis of different variations among the results of the
included studies, all depend on formulating a particular
question or problem for which the answer or solution is
needed.

2- Search and selection of studies:

Search for the relevant literature is an essential step
in the construction of a systematic review.2? It is estimated
that perhaps more than 2 million articles and 20,000
biomedical journals are published each year.25 A thorough

Table 1: Differences between Systematic and Narrative Reviews

CHARACTERITICS

SYSTEMATIC REVIEWS

NARRATIVE REVIEWS

LITERATURE SEARCH

relevant literature.

A systematic review involves an exhaustive,
rigorous and explicit method of searching the

Narrative reviews are mostly selective and search
only the readily available literature on the
required topic.

STUDY SELECTION The selection of the relevant studies is criterion ~ The selection of studies involved in the review is
based. generally unspecified.

BIAS Identify and control various types of bias by  Often involves selection and publication bias.
identifying and critically evaluating all the
available required literature whether unpublished
or published.

COMPARISON OF STUDIES Use explicit methods of comparing various Do not use explicit methods for the comparison of
studies, combining and creating a collective  studies.
review of the available evidence.

COMPREHENSIVENESS A systematic review involves a narrow focus of  Covers a wide range of issues in a topic and are

the question and is incomprehensive.

REPRODUCTION OF THE METHODS

SUMMARY
analysis).

INFERENCE Evidence based.

Methods are reproducible by others.

May be qualitative or quantitative (by meta-

comprehensive.
Methods are not reproducible.

Usually qualitative.

Usually not evidence based.

Vol. 58, No. 10, October 2008
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search of both published and unpublished data is needed to
locate and search the studies of interest?8 as one of the main
differences between a systematic and traditional review is
comprehensive search of relevant studies. Also the selection
of studies is criterion-based to prevent selection bias in the
review. The prevention of publication bias can be done by
reviewing only the leading journals which provide an over
optimistic view of the effectiveness of a particular therapy.
As Greenhalgh mentioned in one of his papers??,

"I’ve conducted meta-analyses...may be biased
owing to exclusion of relevant studies or inclusion of
inadequate studies."

Selection of good quality studies is the feature that
contributes significantly towards the quality of the
systematic reviews. Since systematic reviews produce
results which have importance in EIHC, the selection of
studies should be criterion based. Preferentially,
randomized clinical trials (RCTS) are included in the
review. Masking (knowledge of intervention assignments)
is also an important feature which should be looked for in
the studies included.

3- Critical evaluation of studies for biases:

An ideal systematic review should minimize the bias
and maximize precision.30 Thus critical evaluation of the
searched studies is needed in which each study has to be
evaluated for its eligibility, quality and reported findings for
preventing biases in the review. A bias is defined as a
systematic error in results. Table 2 summarizes certain types
of biases and their brief explanation.24

4- Data Collection:

Data collection is considered to be a bridge between
the report of a primary investigator and the report of the
reviewer. The three common sources of data collection
include

1. Data which is extracted from published
studies.

2. Data which is obtained by corresponding with
the investigators.

3. Data of the individual participant which can be
obtained as a result of joint venture with the
investigators.

As Mulrow and his colleagues have highlighted:

"Of course, the concept of reviews....is not new.
Preparation of reviews has traditionally depended on
implicit, idiosyncratic methods of data collection and
interpretation''.3!

5- Data analysis and presentation of results:

The next step is to analyze, combine and present the
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Table 2: Different types of biases and their brief explanation.

BIAS TYPE EXPLANATION

Selection Bias It accounts for the systematic differences
between the baseline features of the compared
groups.

Performance Bias It accounts for the systematic differences
between the groups in the given care or in
exposure to issues other than the interventions of
interest.

Attrition Bias It accounts for the systematic differences
between the groups in study withdrawals.
Detection Bias It accounts for the systematic differences
between groups in determining the outcomes.
Reporting Bias It accounts for the systematic differences
between the unreported and reported findings.

results from the individual studies. This aggregation is
necessary to produce a bottom line in response to the
question or problem for which the systematic review is
conducted. This aggregation can be qualitative and
quantitative (meta-analysis) as already mentioned in the
preceding text.

6- Interpretation of results and drawing
conclusions:

In this step, the findings that are aggregated as a
result of conducting a review from the selected studies
are discussed. Issues such as the heterogeneity and
quality of the selected studies, possible effects of bias
and the probability of applicability of the findings are
addressed.

7- Improving and updating reviews:

As we already know that "the best can be the enemy
of the good" there is a need to update systematic reviews
with the new researches as the systematic reviews are most
helpful if they are up-to-date32 and the reader may get the
best available up to date knowledge form the review and the
clinician may have an authentic up to date evidence to make
decisions in clinical practice.

Meta-analysis; a tool to synthesize evidence:

As already mentioned, systematic reviews may or
may not use meta-analysis to analyze the data. However, it
plays an important role in increasing the accuracy and
precision of results. Perhaps meta-analysis can be
considered the best way of combining the randomized
clinical trials though they are also usually used or the non-
randomized clinical trials.4
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It is a technique by which the findings of
comparable studies in a systematic review can be
aggregated.* The results of meta-analysis may not be
authentic if the included studies are small in number and
dissimilar or if the data available form the studies is too
limited to allow an appropriate and proper investigation of
heterogeneity.26

The results of the meta-analysis are presented in
somewhat standard form nowadays which can be
produced by using computer software such as
MetaView.29

Evaluation of Systematic Reviews:

All the systematic reviews are not unbiased and of
high quality.!# A reader should first be able to evaluate the
quality of a systematic review before practicing the
evidence provided by it as it helps to practice the provided
evidence more effectively.33 Following is the list of some of
the questions which should be positively answered by good
quality systematic review?2529

1 Does the review present a well defined clinical
question addressed by it?

2 Was the search of the relevant literature
thorough and all the appropriate databases and
important sources explored?

3  Was there a proper assessment of the
methodological quality?

4  Was the inclusion criteria of the studies
included in the review clearly described and
applied?

5  Was the assessment of the studies done by
blinded or independent reviewers?

6  Was there a retrieval of the missing
information by the study investigators?

7 Was there a proper evaluation for the play of
chance?

8  Is there an indication of similar effects by the
included studies?

9  Are the given suggestions and proposals
firmly based on the quality of the presented
evidence?

Conclusion

On the basis of the preceding discussion one can say
that systematic reviews are the research evidences upon
which a clinician can rely for taking decisions in clinical
practice. Thus they should be prepared carefully to prevent
different types of biases and should be improved and
updated whenever required.

Vol. 58, No. 10, October 2008

Clinicians should take full advantage from well
performed systematic reviews so that they may have better
evidence for decision making in their clinical practice in
order to make the treatments more effective for the
betterment of mankind.
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