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Abstract
Objective: Shang’s recently published meta-analysis on homeopathic remedies (Lancet) based its main conclusion on a subset of eight
larger trials out of 21 high quality trials out of 110 included trials. We performed a sensitivity analysis on various other meaningful trial
subsets of all high quality trials.

Study Design: Subsets were defined according to sample size, type of homeopathy, type of publication, and treated disease/condition.
For each subset, we estimated the overall odds ratios (ORs) from random effect meta-analyses.

Results: All trials were highly heterogeneous (I2 5 62.2%). Homeopathy had a significant effect beyond placebo (OR 5 0.76; 95% CI:
0.59e0.99; p 5 0.039). When the set of analyzed trials was successively restricted to larger patient numbers, the ORs vary moderately (me-
dian: 0.82, range: 0.71e1.02) and the P-values increased steadily (median: 0.16, range: 0.03e0.93), including Shang’s results for the eight
largest trials (OR 5 0.88, CI: 0.66e1.18; P 5 0.41).

Shang’s negative results were mainly influenced by one single trial on preventing muscle soreness in N 5 400 long-distance runners.
Conclusions: The meta-analysis results change sensitively to the chosen threshold defining large sample sizes. Because of the high

heterogeneity between the trials, Shang’s results and conclusions are less definite as they had been presented. � 2008 Elsevier Inc.
All rights reserved.

Keywords: Homeopathy; Randomized clinical trials; Meta-analysis; Selection bias; Heterogeneity; Sensitivity analysis
1. Introduction

Homeopathy is a complementary medicine system
which has been controversially discussed for more than
200 years. Recently, this discussion was taken up by a sys-
tematic review of homeopathic trials published in Lancet
[1]. Here, Shang and coauthors performed a meta-analysis
on 110 randomized trials comparing homeopathic medi-
cines with placebo. This analysis was supplemented by
a similar analysis of 110 matched placebo-controlled trials
from conventional medicine. Both analyses showed that the
trial results depended on a number of external parameters,
such as the methodological quality of the trial, the publica-
tion language, the type of publication, and the precision of
the effect estimator, hereby confirming previous results on
randomized clinical trials in homeopathy [2]. These find-
ings were interpreted as the presence of multiple bias and
further analyses were restricted to a subset of 21
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homeopathic trials which were of high methodological
quality. Finally, from these 21 trials, a subset of eight trials
which had included large patient numbers was analyzed.
Here, the overall treatment effect (in terms of odds ratios
[ORs]) was estimated at 0.88, its 95% confidence interval
(CI) ranging from 0.65 to 1.19. As this interval covered
the 1.00 (identity of verum and placebo), the effectiveness
of homeopathic medicines could not be proved significantly
(at a level of 5%). Based on these figures, the authors
concluded that ‘‘the effects seen in placebo-controlled trials
of homeopathy are compatible with the placebo hypothe-
sis’’ [1].

Shang’s analysis has been criticized to be prone to selec-
tion bias, especially when the set of 21 high quality trials
was reduced to those eight trials with large patient num-
bers. In a letter to the Lancet, Fisher et al. posed the ques-
tion: ‘‘to what extend the meta-analysis results depend on
how the threshold for ‘large’ studies was defined [3]. The
present article addresses this question. We aim to investi-
gate how Shang’s results would have changed if other
thresholds had been applied. Moreover, we extend our
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What is new?

1 The results of placebo-controlled clinical trials on
homeopathic remedies are highly heterogeneous.

2 The heterogeneity cannot completely be explained
by publication bias, methodological quality, or
other external factors.

3 Meta-analyses on homeopathic remedies therefore
yield completely different results depending on
which trials were included, even if one restricts to
only large, high-quality trials.

4 Previously published results on the (lack of) effec-
tiveness of homeopathy are less conclusive than
reported.

analyses to other meaningful subsets of the 21 high quality
trials to investigate other sources of heterogeneity, an ap-
proach that is generally recommended to be a valuable tool
for meta-analyses [4,5].
2. Methods

2.1. Data extractions

We reviewed the original publications of all 21 trials
[6e26] which had been classified as ‘‘high quality’’ by
Shang et al. [27]. All relevant data were extracted strictly
following Shang’s specifications which outcome parameter
was used.

2.2. Data analysis

The data were processed and analyzed with methods
identical or equivalent to Shang’s analysis. All results were
expressed as ORs and continuous outcomes were converted
to ORs using standard formulas [28]. Here, ORs below 1.0
indicate a superiority of the homeopathic medicines,
whereas ORs above 1.0 indicate superiority of placebo.

As a first step of analysis, the ORs were plotted on a log-
scale against their standard errors in a funnel-plot [29]. Its
asymmetry was explored by a weighted linear regression
analysis (meta-regression) which modeled the log OR as
a function of its standard error [30]. Weights were chosen
inversely to the squared standard error. From this model
the log of the asymmetry coefficient (AC) was estimated
as the slope of the regression line and a predicted OR
was obtained for trials with a standard error as small as
the smallest observed standard error of all included trials.

Out of the 21 trials, the eight trials [6-13] with the high-
est patient numbers were selected. In these trials, a random
effects meta-analysis was performed [31] and the pooled
OR was estimated. Heterogeneity between trials was as-
sessed by the I2 coefficient [32]. I2 measures the percentage
of total variation across studies due to true heterogeneity
rather than chance. I2 values from different reviews cannot
be compared directly.

Subsequent analyses followed exactly the same statisti-
cal methods: for each of the various subsets (see below),
we performed a meta-regression and a random effects
meta-analysis from which we estimated the predicted and
pooled ORs.

All analyses were performed with SAS/STAT software,
release 9.1 (SAS Institute Inc., Cary, NC, USA).
2.3. Definition of subsets

From the 21 trials, we defined and analyzed various sub-
sets according to the following criteria

� Sample size: we ordered the trials according to the
number of analyzed patients and then successively
excluded one trial after another starting with the trial
with the smallest patient numbers. This refers to our
main questions whether the choice of the sample size
threshold influences the results.
� Treated condition/disease: we separated those four

trials on the prevention or treatment of muscle sore-
ness after physical activities from the others; muscle
soreness was the most frequent health condition in
Shang’s analysis.
� Type of publication: we included only those trials

which were published in English or in MEDLINE
listed journals.
� Quality of statistical analysis: we located those trials

which were analyzed according to the intention-to-
treat principle.
� Type of homeopathic treatment: we defined subsets

depending on whether the patients were treated with
classical homeopathy (the use of a single medicine
prescribed according to the individual’s presentation
and history), fixed homeopathic treatment (the use
of the same single agent for a group of patients), or
complex homeopathic treatment (more than one med-
icine used concurrently).
� Homeopathic dilution: homeopathic dilutions are pre-

pared by a process of serial dilution with vigorous
shaking. Such dilutions are known as ultramolecular
in that they are diluted to such a degree that not even
a single molecule of the starting substance is likely to
remain. For our analyses, we defined subsets depend-
ing on whether the homeopathic medicines were of ul-
tramolecular dilution or not. If several homeopathic
medicines were given, we defined the treatment only
as ultramolecular if each medicine was ultramolecular.
2.4. Sensitivity analyses

To determine how sensitive Shang’s analysis is to the re-
sults of a single trial, we successively omitted each of the
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21 high quality trials and analyzed the remaining 20 with
random effects meta-analyses. We did the same for the
eight largest high quality trials and analyzed the remaining
seven trials. This might give an impression if the overall
results are supported by homogenous results of all trials
or if they are governed by one or two single trials.
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Fig. 1. Funnel-plot of 21 high quality trials comparing homeopathic rem-

edies with placebo (ORs plotted on a log scale, standard errors in reverse

order; open circles refer to the four trials on preventing or treating muscle

soreness).
3. Results

Our data extraction seemed to work fairly good: when
the 21 ORs and their confidence intervals were graphically
displayed, the resulting figures matched those of Shang
et al. Moreover, a random effects meta-analysis of the eight
trials with highest patient numbers provided an overall
treatment effect at OR 5 0.88 (95% CI: 0.66e1.18) which
only slightly differs from Shang’s original results. Details
of the data extracted are given in Table 1.

Fig. 1 displays the funnel plot of all 21 high quality tri-
als. There were three outliers which do not match the gen-
eral impression: two trials were found on the lower left
side, indicating imprecise studies with very high treatment
effects [19,25]. One trial was located at the lower right side,
referring to a small trial with high effects in favor of pla-
cebo [26]. Due to those three outliers, the funnel plot
seemed to be slightly skewed. This is corroborated by
Table 1

Extracted results for the 21 top quality placebo controlled trials from

Shang, ordered by patient numbers (ORs ! 1.00 indicate superiority of

verum)

First author

[reference] Condition

Sample

size OR

95%

Confidence

interval

Rottey [6] Influenza-like

disease

501 0.77 0.56e1.06

Vickers [7] Muscle soreness 400 1.38 0.97e1.96

Papp [8] Influenza-like

disease

334 0.56 0.36e0.85

Schmidt [9] Weight loss 208 0.91 0.56e1.49

Labrecque [10] Plantar warts 162 1.29 0.61e2.70

Jacobs [11] Diarrhea 116 0.52 0.27e1.02

Weiser [12] Sinusitis 104 0.67 0.33e1.36

Walach [13] Headaches 98 1.74 0.83e3.69

Jacobs [14] Diarrhea 81 0.45 0.20e0.99

Jacobs [15] Otitis media 75 0.54 0.18e1.60

Hart [16] Hysterectomy 73 1.22 0.52e2.81

Wiesenauer [17] Pollinosis 72 0.31 0.11e0.87

Zell [18] Sprains 69 0.31 0.11e0.87

Böhmer [19] Sports injuries 67 0.06 0.01e0.32

Vickers [20] Muscle soreness 57 1.39 0.53e3.63

Jawara [21] Muscle soreness 50 1.29 0.45e3.63

Chapman [22] Traumatic brain

injuries

50 1.06 0.38e3.00

Tveiten [23] Muscle soreness 46 0.68 0.23e2.01

Stevinson [24] Hand surgery 42 0.93 0.34e3.34

Lepaisant [25] Premenstrual

syndrome

36 0.04 0.00e0.88

Chapman [26] Premenstrual

syndrome

10 2.25 0.18e28.17
a meta-regression analysis which yielded a substantial
(but statistically not significant) asymmetry coefficient
(AC) of 0.40 (P 5 0.17). No asymmetry could be found
with the eight largest trials (AC 5 1.15; P 5 0.94).

For all 21 high quality trials the pooled OR, as estimated
from random effects meta-analysis, was 0.76 (CI:
0.59e0.99; P 5 0.039). This estimate changed to some ex-
tent when the number of analyzed trials was successively
restricted according to sample size. As can be taken from
Fig. 2, the OR slightly increased, and the respective confi-
dence intervals broadened if fewer trials were included. The
highest OR (1.02) was found for only 2 included studies
(corresponding to a threshold of N 5 400), followed by 5
(OR 5 0.91, threshold at N 5 162) and 8 included trials
(OR 5 0.88, threshold at N 5 98). If 14 or more trials were
included (threshold at N 5 69), the OR was always signif-
icant (with one exception at 17 trials and a threshold at
N 5 50).

In most of these analyses there was a moderate, but sta-
tistically not significant (each P O 0.05) asymmetry in the
funnel plots, the AC ranged from 0.13 (4 trials, threshold at
N 5 208) to 1.97 (5 trials, threshold at N 5 162), its median
was 0.37. Consequently, the predicted ORs (by means of
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Fig. 2. Plot of overall ORs (from random effect meta-analyses) and re-

spective confidence intervals against the number of included trials, succes-

sively drawn from the 21 high quality trials in descending order of patient

numbers.
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meta-regression) were always close to unity, indicating no
difference between homeopathy and placebo (Fig. 3).

Interestingly, independent from the number of included
trials, we found a substantial heterogeneity between the
trials. The respective I2 coefficients varied from 55.6%
(11 trials included) to 82.8% (2 trials included).

These findings suggest that there are some unknown fac-
tors responsible for this heterogeneity. Presumably, one fac-
tor could be the respective disease/condition. Four of the 21
trials dealt with preventing or treating muscle soreness. A
subset meta-analysis showed that homeopathic medicines
are probably not helpful in muscle soreness (OR 5 1.30;
CI: 0.96e1.76; P 5 0.093; I2 5 0%), as already had been
suggested by others before [33]. When we restricted our
analyses to the remaining 17 trials, we found an overall sta-
tistically significant effect (OR 5 0.68; CI: 0.52e0.90;
P 5 0.007; I2 5 52.1%) which sustained when we further
restricted to the eight largest remaining trials (OR 5 0.75;
CI: 0.58e0.96; P 5 0.025; I2 5 37.1%).

These results were partly corroborated by meta-regres-
sion. The predicted ORs were OR 5 1.41 (CI: 1.08e1.82;
P 5 0.010; AC 5 0.48) for the muscle soreness trials,
OR 5 0.80 (CI: 0.58e1.11; P 5 0.19; AC 5 1.69) for the
17 non muscle soreness trials, and OR 5 0.72 (CI:
0.49e1.05; P 5 0.087; AC 5 0.46) for the 8 largest non
muscle soreness trials.

There are other meaningful subsets that may help to ex-
plain the heterogeneity between the 21 high quality trials.
As can be seen from Table 2, with one exception, none of
these provided any finding which substantially differed from
the overall results. The only exception were the six trials with
low (molecular) homeopathic dilutions [12,17e19,24,25]
where we found a significant effect in favor of homeopathy
with random effects meta-analysis.

Above we showed that treating/preventing muscle sore-
ness may be one major factor which could partly explain
the heterogeneity between trials. This finding was corrobo-
rated by our sensitivity analyses: Shang’s overall results are
essentially affected by Vickers’ trial on the effectiveness of
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Fig. 3. Plot of predicted ORs (from meta-regression) and respective con-

fidence intervals against the number of included trials, successively drawn

from the 21 high quality trials in descending order of patient numbers.
Arnica D30 in preventing muscle soreness in long distance
runners [7]. If this trial was omitted from the analysis of all
21 high quality trials the overall OR, as estimated from ran-
dom effects meta-analysis, reduced slightly from 0.76 (see
above) to 0.73 (CI: 0.56e0.93; P 5 0.013, Table 3). More
interestingly, the I2-coefficient decreased considerably, in-
dicating that this trial accounted substantially for the het-
erogeneity between the trials.

If the Vickers’ trial was omitted from the Shang’s anal-
ysis of the eight largest high quality trials (Table 4), the
overall OR reduced from 0.88 (see above) to 0.80 but re-
mained statistically not significant (CI: 0.61e1.05;
P 5 0.11). In contrast, there was a significant result when
the Vickers’ trial was omitted and the sample size threshold
was changed, either to N 5 80 (eight trials, OR 5 0.75, CI:
0.58e0.96, P 5 0.025) or to N 5 100 (six trials, OR 5 0.73,
CI: 0.59e0.91, P 5 0.005). The last subset was one of our
analyses which showed the smallest heterogeneity between
trials (I2 5 12.7%).

In contrast, it can be shown that the positive results from
all 21 trials (see above) was mainly determined by the two
trials on influenza-like diseases [6,8]. Compared with the
analysis of all 21 trials (see above), the ORs remained
nearly constant if one of them was omitted from the analy-
sis but the P-values substantially increased and exceeded
the 5% significance limit (Table 3).
4. Discussion

In our study, we performed a large number of meta-anal-
yses and meta-regressions in 21 high quality trials compar-
ing homeopathic medicines with placebo. In general, the
overall ORs did not vary substantially according to which
subset was analyzed, but P-values did.

From a Bayesian point of view, these figures mainly con-
firm the results of Shang, the a posteriori probability, that
homeopathic remedies are effective, essentially stays sta-
ble. However, neither Shang nor others discussed the orig-
inal results from a Bayesian but rather from a frequentist’s
point of view, strictly adhering to an arbitrarily chosen cut-
off point of a 5 5% to decide whether homeopathy works
or not. In the frequentist’s perspective, the conclusions sub-
stantially depend on the point of view one takes. Shang
et al. in their article arbitrarily defined one subset of eight
trials which provided an overall negative result for homeop-
athy. Our article shows that the choice of other meaningful
subsets could lead to the opposite conclusion. For example,
there is no external criterion why a ‘‘large’’ trial should
have N 5 98 or more patients as defined by Shang, other
thresholds are as valid and meaningful as this one: for
example, splitting the data set at a threshold of N 5 66,
the median sample size of all 110 homeopathic trials, there
had been a significant effect in favor of homeopathy with
random effects meta-analysis.

This result can be interpreted differently. Following
Shang’s perspective it can be explained by small study bias



Table 2

Number of trials (N ), coefficients of hetrogeneity (I2) and asymmetry (AC), overall ORs and 95% confidence intervals (CI), and P-values (from random

effect meta-analyses and meta-regression) for various subsets of the 21 high quality trials

Subset N I2 AC

Meta-analysis Meta-regression

OR (CI) P-value OR (CI) P-value

MEDLINE listed 14 55.5 0.14 0.83 (0.60e1.14) 0.25 1.29 (0.91e1.84) 0.16

English language 15 39.6 1.02 0.93 (0.72e1.19) 0.56 0.94 (0.68e1.30) 0.69

Intention-to-treat principle 8 64.2 0.20 0.69 (0.36e1.32) 0.26 1.13 (0.60e2.15) 0.70

Ultramolecular dilutionsa 14 45.2 1.11 0.89 (0.71e1.13) 0.34 0.88 (0.66e1.18) 0.39

Molecular dilutionsa 6 59.8 0.06 0.34 (0.16e0.74) 0.006 0.66 (0.33e1.31) 0.24

Classical homeopathy 6 45.8 2.70 0.78 (0.46e1.32) 0.36 0.70 (0.37e1.31) 0.26

Fixed homeopathy 13 50.7 0.60 0.88 (0.67e1.17) 0.39 0.94 (0.70e1.26) 0.68

a One trial in classical homeopathy [35] could not be classified into high or low potencies because the details were missing regarding which treatments

were actually given.
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(which includes publication bias). In contrast, one may hy-
pothesize that Shang’s result is falsely negative. According
to Linde and Jonas the chance to find a false-negative result
increases when the trials are highly heterogeneous, for ex-
ample, when a therapeutic system under study works in
some but not all indications [34]. This interpretation was
rejected by Shang when noting that essentially the same ap-
proach did not lead to false-negative results in conventional
medicine [35].

Meta-analysis is defined as ‘‘a statistical analysis
which combines or integrates the results of several inde-
pendent clinical trials considered by the analyst to be
‘combinable’’’ [36]. This definition makes clear that it
is somewhat subjective as to which trials are considered
combinable and which are not. This is especially true
when trials are extremely heterogeneous not only in re-
sults but also in the interventions and health conditions
Table 3

Number of trials (N ), coefficients of hetrogeneity (I2) and asymmetry (AC), over

effect meta-analyses and meta-regression) if one of the 21 high quality trials wa

Omitted trial N I2 AC

Meta-ana

OR (CI)

Rottey [6] 20 58.7 0.28 0.76 (0.5

Vickers [7] 20 47.7 0.60 0.73 (0.5

Papp [8] 20 55.4 0.33 0.78 (0.6

Schmidt [9] 20 58.8 0.40 0.75 (0.5

Labreque [10] 20 57.6 0.37 0.74 (0.5

Jacobs [11] 20 57.2 0.41 0.78 (0.6

Weiser [12] 20 58.6 0.40 0.77 (0.5

Walach [13] 20 54.9 0.36 0.73 (0.5

Jacobs [14] 20 56.8 0.43 0.79 (0.6

Jacobs [15] 20 58.4 0.41 0.77 (0.5

Hart [16] 20 58.2 0.37 0.74 (0.5

Wiesenauer [17] 20 55.5 0.45 0.79 (0.6

Zell [18] 20 55.5 0.57 0.79 (0.6

Böhmer [19] 20 47.7 0.35 0.81 (0.6

Vickers [7] 20 57.9 0.35 0.74 (0.5

Jawara [21] 20 58.3 0.36 0.75 (0.5

Chapman [26] 20 58.7 0.39 0.75 (0.5

Tveiten [23] 20 58.8 0.36 0.77 (0.5

Stevinson [24] 20 58.7 0.50 0.75 (0.5

Lepaisant [25] 20 55.4 0.30 0.78 (0.6

Chapman [26] 20 58.4 0.40 0.76 (0.5
under study. The Cochrane Handbook for Systematic Re-
views recommends that ‘‘Meta-analysis should only be
considered when a group of trials is sufficiently homoge-
neous in terms of participants, interventions and out-
comes to provide a meaningful summary’’ [4]. But, up
to date there is no guideline to explain the meaning of
‘‘sufficiently’’ or ‘‘meaningful’’ in this context except
that Higgins mentions I2 values beyond 50% as a substan-
tial heterogeneity [37].

Similarly, there is no guideline which tells a researcher
when to prefer meta-regression to random effects meta-
analysis or vice versa. As the statistical test for asymmetry
only has a small power, Egger suggests to perform meta-
regressions when the respective P-value falls below 0.10
[29]. Applying this criterion there seemed to be no need
to perform a meta-regression in most of the subsets we an-
alyzed. On the other hand, our meta-regression results
all ORs and 95% confidence intervals (CI), and P-values (from random

s omitted from the analysis

lysis Meta-regression

P-value OR (CI) P-value

7e1.01) 0.057 1.03 (0.73e1.45) 0.88

6e0.93) 0.013 0.80 (0.59e1.10) 0.17

0e1.03) 0.077 1.02 (0.76e1.38) 0.87

7e0.99) 0.041 0.93 (0.68e1.26) 0.64

7e0.97) 0.027 0.93 (0.69e1.24) 0.60

0e1.02) 0.070 0.95 (0.71e1.28) 0.74

9e1.01) 0.055 0.94 (0.70e1.27) 0.69

6e0.94) 0.017 0.92 (0.70e1.21) 0.55

1e1.02) 0.073 0.94 (0.71e1.26) 0.70

9e1.01) 0.055 0.94 (0.70e1.26) 0.66

7e0.97) 0.030 0.93 (0.70e1.25) 0.63

1e1.03) 0.077 0.93 (0.70e1.24) 0.64

1e1.03) 0.077 0.93 (0.70e1.24) 0.64

4e1.02) 0.076 0.91 (0.69e1.19) 0.48

7e0.97) 0.027 0.94 (0.70e1.25) 0.65

7e0.97) 0.030 0.94 (0.70e1.25) 0.67

8e0.98) 0.035 0.94 (0.70e1.26) 0.67

9e1.00) 0.048 0.94 (0.70e1.26) 0.67

8e0.98) 0.036 0.94 (0.70e1.26) 0.68

1e1.00) 0.052 0.91 (0.68e1.23) 0.54

8e0.98) 0.034 0.97 (0.72e1.29) 0.81



Table 4

Coefficients of hetrogeneity (I2) and asymmetry (AC), overall ORs and 95% confidence intervals (CI), and P-values (from random effect meta-analyses

and meta-regression) if one of the eight large high quality trials was omitted from the analysis

Omitted trial N I2 AC

Meta-analysis Meta-regression

OR (CI) P-value OR (CI) P-value

Rottey [6] 7 65.7 0.49 0.91 (0.64e1.30) 0.61 0.98 (0.58e1.66) 0.95

Vickers [7] 7 43.6 3.86 0.80 (0.61e1.05) 0.11 0.69 (0.48e1.00) 0.051

Papp [8] 7 54.6 1.02 0.96 (0.71e1.29) 0.78 0.96 (0.65e1.41) 0.83

Schmidt [9] 7 67.5 1.13 0.88 (0.63e1.24) 0.47 0.87 (0.56e1.35) 0.54

Labreque [10] 7 65.7 0.64 0.85 (0.62e1.17) 0.32 0.89 (0.58e1.36) 0.59

Jacobs [11] 7 62.4 2.51 0.94 (0.69e1.27) 0.68 0.86 (0.58e1.28) 0.47

Weiser [12] 7 66.4 1.82 0.91 (0.66e1.25) 0.57 0.87 (0.57e1.32) 0.50

Walach [13] 7 60.2 0.38 0.83 (0.62e1.11) 0.20 0.90 (0.61e1.33) 0.61
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considerably differed from our meta-analysis results: no
single predicted OR could be shown to differ significantly
from unity. On the first glance, this seems to support
Shang’s thesis that homeopathy is not better than placebo.
But, from our point of view this perspective might be mis-
leading. First, the asymmetry of funnel-plots is not neces-
sarily a result of bias. It can also occur when smaller
studies show larger effect just because they were done in
a condition with high treatment effects, and thus requiring
smaller patient numbers. Moreover, meta-regression pre-
dicts the OR at an extremal value (the minimal standard de-
viation observed). From mathematical statistics, it is well
known that these predictions are imprecise, especially when
the number of observations is small and the estimate of the
regression line is unstable. This is the case in our analyses.
For example, the funnel plot of the four largest trials was
negatively skewed (AC 5 0.13), whereas it was positively
skewed for the five largest trials (AC 5 1.97). Thus, our
meta-regression analyses generally suffer from small statis-
tical power.

In various studies, it has been shown that the results of
meta-analyses depend on the selection criteria applied. The
exclusion of gray literature from meta-analyses can lead to
exaggerated estimates of intervention effectiveness [38,39].
Especially in complementary medicine, language restric-
tions may lead to biased estimates [40] but not in conven-
tional medicine [41], although in general for randomized
controlled trials the quality of reports on complementary
medicine is comparable with those of conventional medicine
[42]. Thus, it is important to note that with our analyses, we
completely relied on the data provided by Shang et al.; we
took the data as they were. For example, we did not question
whether Shang et al. were able to identify all relevant pla-
cebo-controlled trials on homeopathy. Such analyses would
have been far beyond the purpose of this article.

Similarly, we did not question Shang’s quality ratings
which lead to a subset of 21 high quality trials. There
may be other quality ratings (based on the assessments of
Linde [43] or Dean [44], for example) which could change
the subset of high-quality trials and therefore affect the re-
sults. For example, the trials of de Lange-de-Klerk et al.
[45], Reilly et al. [46,47], and Hofmeyr et al. [48] have
been classified as low quality by Shang but as high quality
by others [43].

Moreover, we did not question the outcome data Shang
et al. extracted from the reports. When we re-extracted the
data, we found it easy to understand the numbers that had
been used to calculate the ORs. But, in some trials we could
not replicate why exactly these numbers have been ex-
tracted. In Schmidt’s trial on obesity [9], for example, the
data were extracted from weight loss at day 1, but day 2
had been defined as the main outcome parameter, a decision
which favored the results toward homeopathy. In contrast,
in Chapman’s trial on traumatic brain injuries [22], he re-
ports on substantial effects in favor of homeopathy in 2
out of 3 outcome criteria, but Shang et al. extracted the data
from the one criterion which showed no effect between the
active and control groups. There are other examples
[13,19,24] which show that data extraction was (necessar-
ily) somewhat arbitrary. This shows that results from
meta-analyses in general are superimposed by some extrav-
ariability which comes from the data extraction process.

As already noted by Shang, the results of placebo-
controlled trials in homeopathy were extremely heteroge-
neous. In our analyses, we were not able to explain this
heterogeneity sufficiently: even if the four trials on treat-
ment/prevention of muscle soreness were excluded, there re-
mained a substantial residual heterogeneity: more than half
of the variation across studies was because of true systematic
heterogeneity rather than chance. Similar results were ob-
tained for most of our analyses. Reviewing the literature, these
values must be regarded as unusually high: less than 20% of
all published meta-analyses have I2 values O 50% [37].

Heterogeneity seems to be intrinsic in placebo-controlled
trials on homeopathy. This suggests, that the main underlying
scientific hypothesis ‘‘Are the effects of homeopathy pla-
cebo?’’does not make sense. Similarly it does not make sense
to ask whether conventional medicine is placebo. From our
point of view, also in homeopathy the hypothesis should be
more specific and include both a specific definition of the
homeopathic intervention and a clear definition of the
disease/health condition.

Despite all efforts for achieving objectivity, there ‘‘re-
main considerable areas of subjectivity in carrying out
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a meta-analysis’’ [5]. This includes decisions on how to
search the literature, which trials to include or exclude,
and how to direct the statistical analysis, especially how
to investigate sources of heterogeneity. Moreover, there is
subjectivity involved, when we rate the effectiveness of
a therapy under study: ‘‘We sometimes accept the random-
ized trial evidence and discard the theory but at other time
we stick to the theory and dismiss the ‘facts’’’ [49]. In phi-
losophy, this perspective is known as the Duhem-Quine hy-
pothesis: Any theoretical claim can consistently be retained
in the face of contrary evidence by making adjustments
elsewhere in one’s web of beliefs [50]. In an editorial to
Shang’s article Vandenbroucke states that its analyses and
conclusions on homeopathy only gain meaning on the
background, that the mechanisms of action of highly di-
luted homeopathic substances is completely implausible
[51]. This seems to be the core of the problem: Until such
a mechanism of action is not established, the a priori cred-
ibility for homeopathy is low, and this should cause a long
lasting and ongoing discussion about the use of research in
complementary and alternative medicine [52].
5. Conclusions

Our results do neither prove that homeopathic medicines
are superior to placebo nor do they prove the opposite.
This, of course, was never our intention, this article was on-
ly about how the overall resultsdand the conclusions
drawn from themdchange depending on which subset of
homeopathic trials is analyzed. As heterogeneity between
trials makes the results of a meta-analysis less reliable, it
occurs that Shang’s conclusions are not so definite as they
have been reported and discussed.
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[13] Walach H, Haeusler W, Lowes T, Mussbach D, Schamell U,

Springer W, et al. Classical homeopathic treatment of chronic head-

aches. Cephalalgia 1997;17:119e26.

[14] Jacobs J, Jim�enez LM, Gloyd SS, Gale JL, Crothers D. Treatment of

acute childhood diarrhea with homoeopathic medicine: a randomized

clinical trial in Nicaragua. Pediatrics 1994;93:719e25.

[15] Jacobs J, Springer DA, Crothers D. Homeopathic treatment of acute

otitis media in children: a preliminary randomized placebo-controlled

trial. Pediatr Infect Dis J 2001;177e83.

[16] Hart O, Mullee MA, Lewith G, Miller J. Double-blind, placebo-

controlled, randomized clinical trial of homoeopathic arnica C30

for pain and infection after total abdominal hysterectomy. J Royal

Soc Med 1997;90:73e8.
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