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Meta Analysis of Series of Toxicities Assessment
Trails of Various Preparations for Health Care
based on Gastro Intestinal Disorders
Most. Tajmary Mahfuz, Md. Mahmudul Hasan
Abstract— The incidence of gastro intestinal disease is alarming problem all over the world particularly in third world countries
like Bangladesh. Different tablet and liquid preparations are used to overcome the diseases. Different experiments are also
conducted in different times on the different drugs of gastrointestinal diseases in the pharmacy lab. Among them some of the
drugs are toxics. In a clinical trail the drugs are injected to the experimental animals and placebo are injected to the anim als of
the control group. All of drugs are measured on the basis of the results of the control group. The drugs are recommended on the
basis of the results obtained from Meta analysis of series of trails. Meta analysis is the analysis of analyses which has
combined the different results achieved from different analysis. Now a day, it has taken part in every important sector in our daily
life by making pooled information through individual investigation. In this paper we have anticipated the side effects of different
drugs used especially on gastro intestinal disorders through Meta analysis. Fixed effect model and random effect model have
been used to draw inference regarding the side effects of the drugs by compared control group and experimental group. Meta
analysis has been performed here to estimate the combined effect of toxicity. Moreover we have combined the effect size
through forest plot which shows the results in graphical visualization.
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1 INTRODUCTION

M

eta analysis is the statistical procedure for combining
data from multiple studies. To analysis the results
from individual’s studies, the statistical breakdown of
a large collection called Meta analysis. Integrating the
findings named Meta analysis which connotes a precise
substitute to the casual, narrative discussions of research
studies that symbolize our attempts to make sagacity of the
rapidly expanding research literature.
To generalize the findings than any single study, this method
has great precision. Moreover, as the most of the individual
randomized trails in clinic research trails are too small, it
increases power to arrive at a final conclusion for sub group
analysis. The overall range of the effect size in any case of
positive studies has shown by using Meta Analysis. Where
several studies have shown inconsistence results with regard
to magnitude or direction of an effect, Meta analysis is
especially useful on that arena.
Meta-analysis of study of diagnostic tests, in particular, with
many conflicting approaches for computing an overall
estimate from the individual sensitivity or specificity values
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from these studies.
In this paper, we wanted to estimate to measure the series of
toxicities assessment trails of various preparations for Gastro
intestinal disorder by Meta analysis. Gastrointestinal
disorders most commonly seen in the long-term cared
population, including abdominal pain, gastro esophageal
reflux disease (GERD), constipation, diarrhea, and
gastrointestinal bleeding.
In this paper we have used two well known methods such as
fixed effect method and random effect method of Meta
analysis. In this paper, six studies(i.e. Ayurvedic
preparations ) on different experiments on toxicity is of
different Ayurvedic preparation used for treating gastro
intestinal diseases have been considered. These experiments
were conducted in Pharmacy lab of Jahangirnagar
University [1].
To find out the side effect of those drugs, we have collected
data from pharmacy lab of Jahangirnagar University and
conducted toxicity assessment trails for diffident types of
drug preparations on rats regularly. We have taken different
measurement of each experimental unit on a regular basis
and after a certain (59 to 62 days normally) period they
sacrifice the rats and separate different organs (like kidney,
lever, hearts, spleen etc) and measure the effect of toxicity
level [2].
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2 LITRATURE REVIEW
2.1 Background
Planning a meta-analysis has significant to consider
sources of variation in the studies that has being
integrated in the meta-analysis. Variation with studies
in effect magnitudes may arise from four sources:
experimental, parametric, functional, and structural.
When the procedures under studies have conducted
lead to differences in effect sizes, the experimental
variation arises. Parametric variation occurs when
systems have governed by the same basic processes,
yet differ in effect magnitudes generated by those
processes. For functional variation, when systems
have so distinct that the functions that described the
interactions between variables assume different shapes
and structural variation occurs when systems differ in
their causal processes. One must be conscious of
sources of deviation in effect sizes, in any event and
through appropriate selection of an effect size measure
or by conducting a mixed-model analysis, an
explanation for such variant being given [3].
The method of merging study’s results from separate but
similar studies in order to generalize a conclusion regarding
a particular research question, called Meta analysis has
become one of the greatest growth area in medical research
since 1980. [4]

Figure 1: Using of meta-analysis over time in medicine

of independent testing is known as meta-analysis, which is a
quantitative re-evaluation of the outcomes of two or more
studies. Meta-analysis is used by combining the results of
several studies to accomplish an overall conclusion about
the magnitude of a treatment effect, and can be executed
whenever two or any other number of studies observes the
same intangible hypothesis [5].
As Meta analysis is the mixture of outcome from multiple
research studies [6], which involved by the following three
steps1. Extract individual estimates and standard errors from each
study,
2. Combine these estimates using a fixed or random effects
model and
3. Testing for heterogeneity and graphically representation.
3.1 Basic Considerations of Meta analysis:
To estimate the side effect of the drugs used in
gastrointestinal disorders through Meta analysis, some basic
typical terms which related to conduct Meta analysis would
discussed in this sub section [7].
3.1.1 Odds Ratio: Odds means an attribute can be defined
as the result of dividing the proportion of individuals with an
attribute by the proportion of individuals without the
attribute in a population and the odds ratio (OR), contrasts
the odds of exposure among cases with the odds of exposure
among controls. Here OR considered as effect size and the
toxicity’s effect measure by compared among the expose and
non expose group which have considered here experimental
and control group [8].
3.1.2 Relative risk: The relative risk (RR) is a measure of
association between a disease or condition and a factor
under study [9]. The ratio of incidence in the exposed and
non exposed is called relative risk (RR). In this paper we
measured the side effect of the drugs by combined analysis
where effect from different studies has combined and RR is
also considered as another effect size.

2.2 Related Work
This research work is actually extension of Elizabeth L C
Merrall et.al [11], where they have shown some impact of
drugs on prisons. Several researches have been done to
find out the best practices of drugs. It has been always get
privileges to test drug’s impact on animals before human
to provide best solutions for mankind.

3 META ANALYSES
Meta analysis is a quantitative procedure of joining the
results of independent studies and synthesizing précising and
winding up which may be used to appraise to create plan for
new studies. Meta analysis is used here to check the data for
its consistency, contamination, and version and to assess the
basic characteristics of the data used in exploratory approach
and to select the appropriate procedure as well as to modify
an existence procedure to the study of gastro intestinal
disorders. The method of statistically combining the findings
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RESULTS AND DISCUSSIONS

As we have discussed previous section that, our vision is to
combined the different studies. In this paper we have
combined the result found from different trials of
gastrointestinal disorder applying different drugs used for
gastrointestinal disorder on the experimental animals such as
in different time periods. First we have identified the number
of experimental units with toxicity. The toxicity is assed by
comparing the experimental group with the control group.
Then we have calculated the odds ratio and relative risk for
every individual study and then we combined the odds ratios
and relative risks by Meta analysis. For graphical
visualization, we used an important tool called funal plot
through which significantly visualized our findings [10].
Two well known methods such as fixed effect method and
random effect method of Meta analysis have been described
and applied to study for assessing the toxicity of the drugs
used for the treatment of gastrointestinal diseases. From two
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methods we have discussed that which model is appropriate
by analysis Heterogeneity test. As early as we have
discussed different experiments on toxicity of Ayurvedic
preparations used for treating gastro intestinal diseases have
been considered and effect sizes have been measured from
OR and RR and finally their effect size combined by meta
analysis. Results and discussions mentions belowTest of heterogeneity:
To test the results, we have used the statistical software R.
Testing of heterogeneity I 2 , where I is a statistic that
measures the proportion of inconsistency in individual
studies. That cannot be explained by chance. Negative
values are not allowed for I 2 . If there is very little variation
among the trials then I 2 will be low and the fixed effect
model is appropriate [11].

I 2 = 0% [0%; 65.3%]
2

Here the value of I is 0% and 65.3% for the fixed and
2
random effect model. As the values of I is minimum
between these two methods. We have chosen fixed
effect method to get the optimum value of the
research. The following table shows fixed effect
method to draw Odds Ratio table.
Odds Ratio
(OR)
0.2143
0.3857
0.3114
0.4722
0.521
0.6165

Drugs
knk (k=1)
rht (k=2)
asg (k=3)
ask (k=4)
brs (k=5)
dsm (k=6)

95%-CI (Confidence
Interval)
[0.0210; 2.1871]
[0.1018; 1.4611]
[0.1118; 0.8672]
[0.2034; 1.0959]
[0.2468; 1.0998]
[0.3203; 1.1866]

From figure 2, the plot suggests that the Pooled estimate of
the effect size from different studies is 0.6165. The
confidence interval for the combined odds ratio is [0.3203;
1.1866]. The result indicates that the chance in favor of
toxicity for the experimental group is (1/0.615) = 1.626
times than that of the control group [12].
The following table shows relative risks by using fixed
effect model.

Drugs
knk (k=1)
rht (k=2)
asg (k=3)
ask (k=4)
brs (k=5)
dsm (k=6)

Relative
Risk (RR)
0.2667
0.4818
0.4196
0.6581
0.699
0.7654

95%-CI (Confidence
Interval)
[0.0335; 2.1239]
[0.1637; 1.4177]
[0.1901; 0.9266]
[0.3634; 1.1918]
[0.4229; 1.1554]
[0.4913; 1.1925]

Table 2: Cumulative meta-analysis for RR (Fixed effect
model)
The above table shows the odds ratio of every individual
study, the confidence interval of the relative risk.
The forest plot for combined individuals studies of
relative risks.
Adding knk (k=1)

Adding rht (k=2)

Adding asg (k=3)

Adding ask (k=4)

Table 1: Cumulative meta-analysis for OR (Fixed

effect model)
The above table shows the odds ratio of every individual
study, the confidence interval of the odds ratios.
Now, we have come with the point of combined
analysis from the above figure has been drawn in
forest plot.

Adding brs (k=5)

Adding dsm (k=6)

Fixed effect model
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Figure 3: Forest plot with the combined effect for RR

Adding asg (k=3)

By the fig 3, we have got the forest plot the combined effect
size (relative risk) is designed by the relatively bigger box in
the plot. The plot suggests that Pooled estimate 0.7654 and
its confidence interval is [0.4913; 1.1925]. The plot is
showing the combined effect relative risk with the diamond
shaped box with all the individual relative risks from
different studies. The combined relative risk is 0.7654.
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Figure 2: Forest plot with the combined effect for OR
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proper context.BMJ 1996; 312: 426–9.

WHAT WERE THE CHALLENGES?
As we have considered here the secondary data, it is
being difficult to follow up the changes of those rats. So
getting data was challenging in this aspects. To perform a
Meta analysis for of series of toxicities assessment trails of
various preparation, both fixed and random effect methods
have been used. But to select the appropriate model we
have faced some difficulties such as limitations of the fixed
effect method to measure effects which are same for all
trails. But it is not realistic to presume that the true
individual treatment effects are identical. It seems sensible
to believe that the treatment effects might vary to some
extent. As Meta analysis has involved critical calculating
procedures, we have faced critical challenges such as
combining the individual’s effect size.

6 CONCLUSION
In this paper, we have tried to find out the side effects of
the different drugs used especially on gastrointestinal
diseases by Meta analysis. The result indicates that the
chance of the toxicity in the experimental group is more
than that of the control group, which indicates the presence
of side effects in the drugs. So, based on the combined
analysis results, existence of toxicity has originated in the
drugs.
There are many procedures of combining the results of the
different studies in Meta analysis. This research work will
help to decide the suitable model to analyze data.
Moreover, this research work could help the analysis of
human drugs by prior experiments and researches.
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