Medicine

ISystematic Review and Meta-Analysis L .. Ll

Efficacy of therapies in the treatment of
Guillain-Barre syndrome

A network meta-analysis

Jingfeng Lin, MD?®| Qiang Gao, MDP, Kang Xiao, MD®, Danfeng Tian, MDP, Wenyue Hu, MD®,
Zhenyun Han, MD®"

N

Abstract N\
Background: Guillain-Barre syndrome (GBS) is a disease with the features of acuteness, paralysis, inflammation, and in peripheral |
nerves. There are many current treatment options with varying efficacy, and to assess their effectiveness, we performed a network
meta-analysis (NMA). The study protocol was registered at PROSPERO (CRD: 42019119178). Posted history: this manuscript was
previously posted to medRxiv: doi: https://doi.org/10.1101/2020.06.03.20121780.

Methods: The literature search database includes Web of Science, PubMed, Embase, and the Cochrane library that meets the
requirements. We performed the NMA using controlled trials with 2 kinds of outcomes. We used the gemtc R package to perform the
NMA to evaluate different GBS treatments’ relative results. The consistency of direct and indirect evidence was also assessed by R
software with gemtc package.

Results: This NMA study included a total of 2474 subjects from 28 trials with 15 kinds of therapies. No improvement was observed in
methylprednisolone and prednisolone compared with placebo. Conversely, plasma exchange (PE) and intravenous immunoglobulin
(IVIg) were more effective than placebo. There was no significant difference between different doses and courses of PE and IVIg. For
combination treatment, such as IVIg+eculizumab, immunoadsorption followed by IVIg and PE followed by Vig, they didn’t show
significant advantages than IVIg and PE in NMA. On the consistency examination between direct and indirect evidence, there was no
apparent heterogeneity between them. Funnel plots indicated there was little possibility of publication bias in this study.
Conclusion: PE or IVIg has significant efficacy for GBS patients. The effects of several kinds of therapies should be further explored.
Corticosteroids have no considerable impact on GBS.

Abbreviations: BDNF = brain-derived neurotrophic factor, CSF filter = cerebrospinal fluid filtration, GBS = Guillain-Barre
Syndrome, IVIg = intravenous immunoglobulin 0.4-0.5 g/kg daily for 4-6 days, MTP = methylprednisolone, NMA = network meta-
analysis, PbO = placebo, Pred = prednisolone, PE = plasma exchange, PE+IVIg = PE followed by IVlg, RCT = randomized controlled
trail, TWP = tripterygium wilfordii polyglycoside.
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therapies on GBS from previous trials, we conducted a network
meta-analysis (NMA) with 2 kinds of endpoints (disability scale
grade change after 4 weeks, rates of improvement by >1 grades of
disability scale after 4 weeks). NMA is a statistical technique that
allows the comparison of multiple treatments in the same meta-
analysis simultaneously. It can be performed under a frequentist
or a Bayesian framework.”) We carried on R software
(version:3.6.1) with a gemtc package to calculate the therapeutic
effects and rank probabilities between different therapies under a
Bayesian framework. The protocol has been registered at
PROSPERO (CRD: 42019119178). Posted history: This manu-
script was previously posted to medRxiv: doi: https://doi.org/
10.1101/2020.06.03.20121780.

2. Material and methods

2.1. Search strategy

We searched Web of Science, PubMed, Embase, and the
Cochrane library for related articles concerning the therapeutic
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effects of GBS therapies. All kinds of therapies were enrolled,
including PE,*%! IVIg with different doses and courses,'114!
corticosteroids,'® cerebrospinal fluid (CSF) filtration,™®! the
combination of more than one therapy, etc. Articles published
between January 1, 1980, and January 1, 2019, were retrieved in
the search. The following Mesh terms and their synonyms and
abbreviations were used to find relevant studies: “Guillain-Barre
syndrome,” “polyradiculoneuropathy,” “polyneuropathies,”
“methylprednisolone,” “prednisolone (Pred),” “IVIg or intrave-
nous immunoglobin,” “plasma exchange,” etc. Two authors
independently screened titles and abstracts of retrieved articles to
evaluate their qualifications according to the inclusion criteria.
The reference list of enrolled articles was also reviewed manually
to improve the integrity of this study. This analysis was
performed in accordance with the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines.'”! All comments were based on previously published
studies; thus, no ethical approval and patient consent are
required.
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Figure 1. Flow chart of the research for eligible studies.
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2.2. Evaluated outcomes and inclusion criteria

In this study, disability scale grade change after 4 weeks (outcome
(D) and rates of improvement by >1 grades of disability scale after
4weeks (outcome (2)) were applied to evaluate patients. There’re
several versions of the disability scale, and all versions are
approximately composed of 7 layers: 0. Healthy. 1. Minor
symptoms or signs of neuropathy but capable of manual work. 2.
Able to walk without the support of a stick but incapable of
manual labor. 3. Able to walk with a stick, appliance, or support.
4. Confined to bed or chair bound. 5. Requiring assisted
ventilation. 6. Dead. We included all randomized controlled trials
(RCTs) and unrandomized controlled trials, and children or
adults with GBS of all degrees of severity. According to
internationally accepted diagnostic criteria,! we defined GBS
as acute polyradiculoneuropathy, causing progressive weakness
of >2 limbs. The onset phase is not >4 weeks, reduced or absent
tendon reflexes, and lacking alternative causes.

2.3. Data extraction

Two authors extracted relevant data from eligible articles
independently. Extracted information was as follows: the last
name of the first author, year of publication, origin country, type

www.md-journal.com

of clinical trial, number of subjects, treatments, and outcomes. A
3rd author would resolve discrepancies after discussion.
Disability grade change after 4weeks (outcome (1) was
considered as the primary outcome in this study.

2.4. Statistical analysis

We used NMA to evaluate the efficacy of different treatments on
GBS. Bayesian NMA was performed in R software with the
getmc '8! package to compare direct and indirect therapies.
Moreover, the forest graph, ranking probability graph, and
heterogeneity test between direct and indirect evidence would
also be painted or assessed by R software with the getmc package.
Besides the getmc package, we also adopted netmeta!*®! packages
to creating a funnel plot. We set the parameter of Bayes iterations
as n.adapt=35000, n.iter=20,000 to ensure the convergence.

3. Results

3.1. Study characteristics

A total of 2474 subjects from 28 trials were involved in
investigating the efficacy of 15 kinds of therapies for GBS. The
filtration process was shown in Fig. 1, and the characteristics of

Characteristics of enrolled trials.

Writer Country Research type Treatment Placebo1 Placebo2 N (T/C) Outcome
Koningsveld 2004 Netherland, Belgium RCT Methylprednisolone Placebo 112/113 0@
and Germany
Steroid 1993 UK RCT Methylprednisolone Placebo 124/118 OO
Hughes 1978 UK RCT Prednisolone Placebo 2119 O]
Singh 1996 India RCT Prednisolone Placebo 24/22 Q)
Shukla 1988 India RCT Prednisolone Placebo 6/8 @
Bansal 1986 India RCT Prednisolone Placebo 10/10 OO
Pritchard 2003 UK RCT IFNb-1a Placebo 13/6 O]
Bensa 2000 UK RCT Brain-derived neurotrophic factor ~ Placebo 6/4 O®@
Wollinsky 2001 Germany RCT CSF filtration Plasma exchange 17/20 O]
Zhang 2000 China RCT Tripterygium polyglycoside Dexamethasone 22/21 @
and prednisolone
Bril 1996 Canada RCT IVlg 0.5g/kg daily for 4 days Plasma exchange 26/24 O®
Diener 2001 Germany RCT Vg 0.4 g/kg daily for 5 days Plasma exchange Immune 20/21/18 O]
absorption
El-Bayoumi 2011 Egypt RCT Vg 0.4 g/kg daily for 5 days Plasma exchange 20/21 @
Haupt 1996 Germany Non-randomized  Immunoadsorption followed by IVlg  Immunoadsorption 2113 @®
Korinthenberg 2005  Germany, Swiss RCT IVig 1.0g/kg daily Placebo IVig 0.4g/kg 14/7 and 25/24" @
and Austrian daily
Nomura 2001 Japan RCT Vg 0.4 g/kg daily for 5 days Plasma exchange 23/24 OO
PSGBS Group 1997 UK RCT IVlg 0.4 g/kg daily for 5 days Plasma exchange PE followed ~ 130/121/128 O®@
by IVig

Raphaél 2001 France RCT Vg 0.4 g/kg/d for 3 days Vg 0.4 g/kg/d for 6 days 18/21 @
Meché 1992 Netherlands RCT Vg 0.4 g/kg daily for 5 days Plasma exchange 74/73 OO
Greenwood 1984 UK RCT Plasma exchange Supportive care 14/15 O®@
McKhann 1985 France RCT Plasma exchange Supportive care 122/123 O]
Osterman 1984 Sweden RCT Plasma exchange Supportive care 18/20 @
Raphaél 1987 France RCT Plasma exchange Supportive care 109/111 OO
Raphaél 1997 France RCT Plasma exchange Supportive care 45/46 O@
Ashish 2018 India RCT IVig Plasma exchange 24/16 @
Ye 2015 China RCT Plasma exchange IVig 30/29 @
Amy | Davidson 2017 UK RCT IVIg+eculizumab Vig 5/2 @
Sonoko Misawa 2018  Japan RCT IVIg-+eculizumab IVig 22/11 @

Outcomes: @ disability grade change after 4 weeks (SD +MD) @ improvement by >1 grades after 4 weeks.
Some of the data of outcomes cannot be found in full-text, we get the data from the Cochrane meta-analysis. 2
"In Korinthenberg 2005, there are 2 stages of trial, and the numbers of included patients are different.
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included researches were shown in Table 1.119716-20-3I Therapies
involved in this meta-analysis were plasma exchange (PE),
intravenous immunoglobulin (IVIg), methylprednisolone (MTP),
Pred, immunoadsorption plasmapheresis, interferon beta-la
(IFNb-1a), brain-derived neurotrophic factor (BDNF), CSF
filtration, tripterygium wilfordii polyglycoside (TWP), PE
followed by IVIg (PE+IVIg), immunoadsorption followed by
IVIg, IVIg 0.4g/kg/d for 3days, IVIg 1g/kg daily (1g/kg for 2
days), half-course of treatment of PE, and IVIg+eculizumab.

3.2. Quality assessment

Of 27 trials (total 28 trials) mentioned randomization, 19 RCTs
(68%) used a specific random sequence generation method. Most
of these RCTs (16 RCTs) mentioned allocation concealment, and
only 10 RCTs (36%) used the way of blinding. Most trials (20
RCTs) did not select outcome reporting or had incomplete
outcome data. Besides, most of the included trials (27 RCTs)
described the inclusion criteria or diagnosis criteria. The risk of
biases graph was shown in Fig. 2.

3.3. Network meta-analysis results
3.3.1. NMA results. We depicted a network graph of 15 kinds of

therapies for GBS. The graph was made by R 3.6.1 software with
a visNetwork package!*®! (Fig. 3). Of 22 studies, including 13
kinds of therapies, disability grade changes after 4weeks
(outcome (1)) as the outcome measure. Meanwhile, 23 studies,
including 10 kinds of therapies, all used the improvement rate
of grade 1 or more after 4weeks (result (2)) as the outcome
indicator.

3.3.2. Forest plots. The forest plots showed the results of NMA
on different therapies. Their calculated ranking probabilities
were also shown in Figs. 4 and 3. First, results of forest plots on
efficacy of treatments for GBS (Figs. 4A and 5SA) suggested that
PE (4-S5 times of PE), IVIg (IVIg 0.4-0.5 g/kg daily for 4-5 days),
PE+IVIg, immunoadsorption followed by IVIg, IVIg 1g/kg daily
for 2days, 2 times of PE were significantly effective in treating
GBS (compared with placebo [PbO], outcome 1): PE MD=-
0.83,95% Crl [-1.3,-0.38]; IVIg MD=-0.91, 95% Crl [-1.5, -
0.35]; PE+IVIg MD=-1.1, 95% Crl [-1.9, -0.34], immunoad-
sorption followed by IVIg MD=-1.9, 95% Crl [-3.4, -0.47],
IVIg 1 g/kg daily MD =-0.88, 95% Crl [-1.7,-0.068], 2 times of
PEs MD=-1.1,95% Crl [-1.8,-0.35]; outcome (2): PEOR=2.7,
95% Crl [1.7,4.8], IVIg OR=3.7, 95% Crl [1.9, 8.2], PE+IVIg
OR=3.7,95% Crl [1.5, 11.0]).

Second, the results also showed that although PE and IVIg were
available for GBS, all kinds of corticosteroids had no significant
efficacy for GBS (outcome (1): MTP MD=-0.18, 95% Crl [-
0.66, 0.30]; Pred MD=0.81, 95% Crl [0.27, 1.3]; outcome (2):
MTP OR=1.4, 95% Crl [0.72, 2.6], Pred OR=0.61, 95% Crl
[0.24, 1.5]).

Then, we transferred the base reference of forest graph to PE or
IVIg (Figs. 4B, C and 5B, C), we could find no other therapies
being more effective with significant difference than PE IVIg. We
compared different doses of PE and IVIg (IVIg 0.4-0.5 g/kg daily
for 4-5 days, 4-5 times of PE, IVIg 1g/kg daily for 2 days, IVIg
0.4 g/kg/d for 3days, 2 times of PE) and found no significant
difference between them.

Furthermore, for other kinds of therapies, such as IFNb-1a,
brain-derived neurotrophic factor, CSF filtration, TWP, IVIg
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Figure 3. Network graph for therapies of GBS. Note: Each endpoint represented a kind of therapy. Each line connecting with 2 endpoints represented there were
one or more comparisons between 2 therapies. Line thicknesses correspond to the number of trials used for comparisons. (A) Trials with outcome (1) of disability
grade change after 4 weeks. (B) Trials with outcome (2) of the rates of improvement by >1 grades after 4 weeks. BDNF =brain-derived neurotrophic factor, CSF
filter = cerebrospinal fluid filtration, Half IVig=0.4 g/kg for 3 days, Half PE =half course of PE, IFNb-1a =interferon beta-1«, IVIg=intravenous immunoglobulin 0.4—
0.5g/kg daily for 4-6days, IAPP+IVig=immunoadsorption followed by IVlg, IAPP=immunoadsorption plasmapheresis, [VIig+eculizumab=intravenous
immunoglobulin 0.4g/kg daily for 5 days+eculizumab 900mg once a week for 4weeks, MTP =methylprednisolone, PbO=placebo, Pred=prednisolone,

PE=plasma exchange, PE+IVIg=PE followed by IVIg, twice IVIig=1g/kg for 2days, TWP =tripterygium wilfordii polyglycoside.
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Figure 4. Forest graph and ranking probability graph on outcome (1). A: Methylprednisolone, B: placebo, C: prednisolone, D: IFNb-1a, E: brain-derived
neurotrophic factor, F: CSF filtration, G: PE, I: IVIg 0.4-0.5g/kg daily for 4-5days, J: PE followed by IVlg, K: immunoadsorption followed by IVig, L:
immunoadsorption, M: IVIg 1g/kg daily for 2days, N: IVIg 0.4 g/kg/d for 3days, O: Half-times of PE. (A-C): Forest plots (references were placebo, PE, and IVIg,
respectively), indicate relative effect results compared with placebo group, PE, and IVIg. (D): Ranking probability graph of outcome (1). The heights of bars represent
the probability to be a certain rank; for every therapy, bars from left to right represent ranks from worst to best.
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Figure 5. Forest graph and ranking probability graph on outcome (2): A-G, I-J: Same with Fig. 4. H: Tripterygium wilfordii polyglycoside, P: IVig+eculizumab. (A-
Q): Forest plots (References were Placebo, PE, and IVIg, respectively), indicate relative effect results compared with placebo group, PE, and IVIg. (D): Ranking
probability graph of outcome (2). The heights of bars represent the probability to be a certain rank; for every therapy, bars from left to right represent ranks from best

to worst.

+eculizumab (900 mg once a week), they had no significant-
difference efficacy compared with PbO (outcome (1): IFNb-1a
MD=0.095, 95% Crl [-1.5, 1.7]; BDNF MD =-0.83, 95% Crl
[-2.8,1.1]; CSF filtration MD =-0.86,95% Crl [-1.8,0.12]; IVIg
0.4g/kg/d for 3days MD=-0.4, 95% Crl [-1.5, 0.71]; outcome
@): IFNb-1a OR=1.1, 95% Crl [0.13, 11.0]; BDNF OR=1.1,
95% Crl [0.056, 19.0]; CSF filtration OR=2.5, 95% Crl
[0.49,12.0]; TWP OR=4.6, 95% Crl [0.6, 47.0]; IVIg+eculizu-
mab OR=2.5, 95% Crl [0.42, 14.0]).

Finally, regarding to the effect for GBS among PE, IVIg, and
corticosteroid, the 3 most conventional treatments, IVIg was the
most effective one (compared with PE: MD =0.073, 95% Crl [-
0.26, 0.41]; methylprednisolone MD=0.72, 95% Crl [-0.01,
1.5]; Pred MD=1.7, 95% Crl [0.96, 2.5]), but there was no
significant difference between PE and IVIg. The effect of the 2
hormones were worse than that of PE and IVIg (outcome (1):
MTP vs PE MD=0.66, 95% Crl [-0.017, 1.30]; Pred vs PE
MD=1.6,95% Crl[0.96,2.3]; MTP vs IVIgMD =0.73,95% Crl
[-0.011, 1.5]; Pred vs IVIg MD=1.7, 95% Crl [0.97, 2.5]; PE vs
IVIg MD=0.078, 95% Crl [-0.26, 0.41]; outcome (2): MTP vs
PE OR=0.51, 95% Crl [0.22, 1.1]; Pred vs PE OR=0.22, 95%
Crl [0.075, 0.62]; MTP vs IVIg OR=0.38, 95% Crl [0.13, 0.92];
Pred vs IVIg OR=0.17, 95% Crl [0.048,0.50]; PE vs IVIg OR =
0.74, 95% Crl [0.44, 1.2]).

3.3.3. Ranking probability. We generated a clustered ranking
plot to present NMA results visually. The ranking plot was to
evaluate probabilities to be the best therapy in all medications.
Results were presented in Figs. 4D and 5D. As suggested by
ranking probabilities of outcome (1), immunoadsorption+IVIg
had the most significant possibility of being the best treatment. PE
+IVIg also had strong possibility to be the best treatment. For
outcome (2), IVIg 0.4 to 0.5 g/kg daily for 4 to 5days, PE+IVIg
had superior results. For the least probability in the ranking plot,
in outcome (1) was prednisone, IFNb-1a followed; in outcome (2)
was prednisone, [FNb-1a and BDNF followed.

3.3.4. Consistency analysis and heterogeneity test. We used
I? to test the consistency of direct-evidence results (Figs. 6 and 7).
Most of the I* was under 50%, which means the heterogeneity of
direct evidence was in a low range, and the direct evidence was
reliable. We used a fixed-effect model for this NMA.

We used the node-splitting method*!! and its Bayesian P-value
to assess our results’ inconsistency between direct and indirect
results (Fig. 8). We found that there was some heterogeneity
between the 4 groups in outcome D) (G vs B, M vs B,I1vs G, M vs
I, B: PbO, G: PE, I: IVIg, M: IVIg 1g/kg daily for 2 days), while
there was no apparent heterogeneity in outcome (2). The results
showed P>.1, indicated that the heterogeneity was in an



Lin et al. Medicine (2021) 100:41

www.md-journal.com

Study 12 Mean Difference (95% Crl)
12 Mean Difference (95% Crl) EvsB
BvsA 8 “—o— 075(-27,12)
Pooled (pair-wise) s -0.76 (-2.9,1.1)
1 o 0.30 (-0.050, 0.64) Indirect (back-calculated) NA
2 o i 0.072(-0.22,0.37) Pooled (network) D — 0.77(-29,1.3)
Pooled (pair-wise) 0.0% ) 0.17 (-0.32,0.67) GvsB
Indirect (back-calculated) NA
Pooled (network) 0.0% —f— 0.18 (-0.28, 0.66) 19 — o1 -0.37(-12,0.52)
CvsB 20 —o— -0.70 (-1.1,-0.25)
21 —o— -1.0(-15,-0.54)
3 o 0.50(-0.036, 1.0) Pooled (pair-wise) 0.0% —— 0.77(-1.2,-0.28)
4 ——°——> 060(-058,1.8) Indirect (back-calculated) Qe 1.4(-2.7,-0.10)
5 —® 16(0.86,23) Pooled (network) 00%  —+— 0.85(-1.3,-0.38)
6 Ho—> 0.21(-1.4,1.8) MvsB
Pooled (pair-wise) 52.1% —=——  081(0.28,1.4)
Indirect (back-calculated) NA 13 o s -1.4(-26,-0.26)
Pooled (network) 52.1% —=—  0.82(0.30,1.3) Pooled (pair-wise) - -14(-2.7,-0.14)
DvsB Indirect (back-calculated) e L -0.51(-1.6,0.54)
Pooled (network) 228% €—=— -0.89 (-1.7,-0.100)
7 o—————— 0.11(-1.4,1.6) OvsB
Pooled (pair-wise) —> 0.081(-1.4,1.6)
Indirect (back-calculated) NA 22 o = -1.1(-16,-0.65)
Pooled (network) ————> 0.079(-15,1.8) Pooled (pair-wise) = -1.1(-1.8,-0.35)
r 1 Indirect (back-calculated) NA
Pooled (network) Ea— | 11(:18,037)
Study 2 Mean Difference (95% Crl) -1.6094379124341 0  1.6094379124341
GvsF
9 —p— 0.027 (-0.61, 0.66)
Egﬁfg fg;’c'k‘f’c'zgulated) 3;2067 e Study 2 Mean Difference (95% Crl)
Pooled (network) —_— 0.0090 (-0.83, 0.87) LvsG
Ivs G 11 —————  011(1.1,13)
—ls g Pooled (pair-wise) r——  0.11(-1.2,1.4)
1? o gfg Eggg ??;3) Indirect (back-calculated) A
15 - 0.40(:0.32.11) Pooled (network) —_— 0.021 (-0.95, 1.0)
16 —— 0.100 (-0.28, 0.48) Jvsi
18 —o— -0.49 (-0.92, -0.057) 16 —o— -0.30 (-0.70, 0.10)
23 ——O— -0.34(-1.1,0.47) Pooled (pair-wise) —_— -0.29(-1.0,0.42)
Pooled (pair-wise) 28.6% — -0.053(-0.38, 0.32) Indirect (back-calculated) NA
Indirect (back-calculated) e o e -0.29(-1.4,0.81) Pooled (network) —— -0.21(-0.83, 0.37)
Pooled (network) 15.9% — -0.075(-0.40, 0.27) Ly
JvsG 11 ————  00021(-1.1,1.1)
16 —Orr= -0.20(-0.62,0.22) Pooled (pair-wise) -0.025(-1.2,1.2)
Pooled (pair-wise) —_— -0.22 (-0.93,0.52) Indirect (back-calculated) NA
Indirect (back-calculated) NA Pooled (network) —_— 0.089 (-0.88, 1.1)
Pooled (network) ; i ‘ -0.28(-0.90, 0.31) Mvs|
-1.6094379124341 0  1.6094379124341 14 0.28 (-0.39, 0.95)
Pooled (pair-wise) 0.27 (-0.64,1.2)
Indirect (back-calculated) 0.43(-1.7,0.84)
Pooled (network) 22% — — 0.030(-0.75,0.73)

Study 12, Mean Difference (95% Crl)
Nvsl

17 —T—o——  0.49(-0.28,1.3)
Pooled (pair-wise) —T———— 049(-045,14)
Indirect (back-calculated) NA

Pooled (network) —t—=— 051(-044,14)
LvsK

12 ——> 1.1(0.32,1.9)
Pooled (pair-wise) ——> 1.1(0.11,2.1)
Indirect (back-calculated) NA

Pooled (network) —'%I 1.1(0.12,2.1)

I
-1.6094379124341 0

1.6094379124341

-1.6094379124341 0

1.6094379124341

Figure 6. Consistency analysis of outcome (1) A-G, I-J: Same with Fig. 4.

acceptable range. Based on the above results, we believed in there
was no significant heterogeneity in the network meta-analysis.
Finally, we could find that most of the comparison results in this
study are obtained through indirect comparison. Since the
indirect results of the Meta were calculated based on the Bayesian
algorithm, they still needed to be verified by a large number of
direct comparisons (from RCTs).

3.3.5. Publication bias. Funnel plots were used to measure the
publication bias. The funnel plot of outcome (1) and outcome (2)
showed potential publication bias of the included RCTs (Fig. 9).

It can see from the funnel plot that almost all the studies fall
within the Funnel, and the 2 sides of the funnel were symmetrical,
so there was little publication bias in this study.

4. Discussion

GBS is an acute inflammatory immune-mediated polyradiculo-
neuropathy that could cause progressive weakness in limbs, even
resulting in difficult breathing.!** It has practical significance to
carry out NMA to compare the efficacy between different GBS
therapies, which could also give some references to clinical work.
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PE and IVIg have been widely used in clinical practice to
alleviate GBS®! and recommended by the European guide-
lines.">** However, some evidence indicated that corticoste-
roids had no significant efficacy for GBS.” In our studies, PE and
IVIg as GBS therapies were equal or better compared with other
therapies. PE and IVIg are conventional treatments for GBS, and
our NMA helps to confirm their effectiveness in clinical
practice.3173344¢! Immunoadsorption+IVIg had the highest
possibility of 1st rank for the outcome (1), which might infer it
had the best efficacy on GBS treatment. However, the number of
patients included in the clinical trial using immunoadsorption
+IVIg was only 21, and the sample size was insufficient.

Moreover, the comparisons between immunoadsorption+IVIg
and PE, immunoadsorption+IVIg and IVIg were indirect results,
so the efficacy of immunoadsorption+IVIg needs large-sample
research verification. Corticosteroids were not sufficient, as
reported before.*1**! IVIg+eculizumab was a relatively new

2 Odds Ratio (95% Crl)
BvsA
1 —o— 0.60(0.34,1.0)
2 —= 0.88(0.53, 1.5)
Pooled (pair-wise) 42% — 0.73(0.40,1.3)
Indirect (back-calculated)
Pooled (network) 3.8% — ] 0.73(0.39, 1.4)
CvsB
3 0T 0.66 (0.18,2.4)
4 01— 0.56 (0.17,1.9)
5 0.55 (0.056, 5.5)
Pooled (pair-wise) 0.0% —_— 0.61(0.26, 1.5)
Indirect (back-calculated) NA
Pooled (network) 00% ———1— 0.64 (0.23, 1.6)
DvsB
6 1.2(0.15, 10.)
Pooled (pair-wise) 1.2(0.12,9.3)
Indirect (back-calculated) NA
Pooled (network) 1.0(0.13,9.0)
EvsB
7 1.0 (0.060, 16.)
Pooled (pair-wise) 1.1(0.069, 30.)
Indirect (back-calculated) NA
Pooled (network) : | 1.1(0.048, 20.)
02 1 5
Study »2 Odds Ratio (95% Crl)
GvsB
16 —F——> 24(0.39,14)
17 — 18(1.1, 3)
18 —> 95(21,44)
19 ——— 28(16,48)
20 —=> 36(1.5,86)
Pooled (pair-wise) 26.2% —=— 27(1.7,45)
Indirect (back-calculated) NA
Pooled (network) 26.1% —=— 27(1.7,49)
HvsC
9 —> 76(12, 50)
Pooled (pair-wise) —> 79(1.2,60))
Indirect (back-calculated) NA
Pooled (network) —> 77(1.3, 96)
GvsF
8 o—— 1.1(0.31,4.2)
Pooled (pair-wise) 1.1(0.26,4.5)
Indirect (back-calculated) NA
Pooled (network) | i 1.2(0.25, 5.6)
02 1 5

Study 2 Odds Ratio (95% Crl)

lvs G

10 ——10——> 14(0.38,5.4)

11 —1———> 17(037,7.8)

12 «—0o—————> 0.33(0.016,7.1)

13 S 0.83(0.23, 3)

14 —r— 0.91(0.50,1.7)

15 —0— 22(11,42)

21 ——> 13.(0.86, 1.8e+02)

Pooled (pair-wise) 22.5% T 1.4(0.88,2.3)

Indirect (back-calculated) NA

Pooled (network) 22.5% —— 1.4(0.88,2.3)

JvsG

14 — 1.1(0.60,2.1)

Pooled (pair-wise) —_—t 1.1(0.44,29)

Indirect (back-calculated) NA

Pooled (network) —_—T— 1.4(061,32)

Jvsl

14 — o 1.2(0.68,2.3)

Pooled (pair-wise) e e — 1.3(0.50,3.2)

Indirect (back-calculated) NA

Pooled (network) ; — 1 1.0(0.42,22)

0.2 1 5
Study 2 QOdds Ratio (95% Crl)
Pvsl
22 1.6e-08 (8.5e-18, 31.)
23 1.2(0.25,5.8)
Pooled (pair-wise) 676% €<——— 068(0.12,3.5)
Indirect (back-calculated) NA
Pooled (network) 671% €«<———FT—— 0.70(0.14,3.2)
I ]
02 1 o

Figure 8. Heterogeneity of direct and indirect evidence of outcome (1) A-G, |-J: Same with Fig. 4.
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Figure 9. Funnel plots for outcome (1) and outcome (2).

option for GBS, but it didn’t show advantages than IVIg and PE in
NMA. The sample size of IVIg+eculizumab was also insufficient.

The results of outcome (1) and outcome (2) were almost the
same, which enhanced the reliability of the study. On the other
hand, this study involved many therapies, only one of the
included studies reporting the efficacy, so most comparison
results were obtained through indirect comparison. Therefore,
whether the conclusion is accurate or not, more direct
comparison (randomized controlled trials) and in-depth study
are still needed.

For the immunoadsorption, in 2 articles, we found it
showed equally favorable GBS results compared with PE or IVIg.
Treatment-related adverse reactions were fewer in the immuno-
globulin group compared with other groups.”®! Inmunoadsorp-
tion has also been used successfully to treat myasthenia
gravis,[*”*8! which is also an autoimmunity disease.

Combination therapies have been somewhat controversial for
GBS.1*>**! The result of combined treatment of PE and IVIg,
conducted by PSGBS Group 1997, had no significant difference
compared with PE or IVIg only. In this NMA study, we found PE
+IVIg got a higher rank than IVIg, but the advantage was slight.
As for immunoadsorption followed by IVIg, we found it reached
the highest rank in outcome (1), although there were no
significant differences between it and PE or IVIg. Osterman
et al®¥ showed that immunoadsorption combined with IVIg
have rapid recovery than immunoadsorption or PE alone.
Consequently, although dual therapy for GBS didn’t have been
recommended in reviews or guidelines,*>** we thought the
effect of combination therapy, especially for PE+IVIg and
immunoadsorption followed by IVIg, needed further research.

We adopted the fixed effect model in the meta-analysis because
most of I* was <50% indirect evidence. In terms of the
heterogeneity analysis of indirect and direct evidence through the
node-splitting method (Fig. 8), we can see P> .1, which indicated
heterogeneity was at a low level. As the heterogeneity is under
control, the conclusion obtained through indirect comparison in
this study was believable.

Previous clinical studies have confirmed the excellent efficacy
of PE and IVIg,"*?! and this meta-analysis further confirmed and
elucidated the usefulness of them. We demonstrated the
effectiveness of these 2 approaches from a more extensive range

[28,30]

of treatment options. According to previous studies, the results
also showed the limitation of corticosteroids in treating GBS.!**!
Compared with a single RCT trial, our NMA results indicated a
more integral conclusion.

This analysis’s primary limitation was the limited sample size
of involved therapies and subjects, especially for some treat-
ments with good results, such as combination treatments of IVIg
+PE and IVIg+immumoadsorption. Also, there were some
different age groups in the included researches. In Korinthen-
berg et al,!'"! the primary patients of GBS were children; others
were adults. Simultaneously, since most GBS therapies are non-
drug treatments, the implementation of blind methods in GBS
research was not easy. So, the number of blind ways (36 % using
blind) used in the included literature is relatively small. Besides,
the clinical research we included often set inclusion criteria with
GBS diagnose criteria and did not specify which subtype, so we
didn’t assess efficacy of the treatments with GBS variants.
Lastly, the inclusion criteria and disability scale were not
identical. It also suggested that we establish more unified GBS
diagnostic criteria and a more unified evaluation of the curative
effect.

5. Conclusion

In conclusion, in our meta-analysis, we observed that PE and IVIg
had a significant efficacy for GBS patients. Different doses of IVIg
or PE, a combination of PE and IVIg, had no significant difference
with PE (4-5 times of PE) or IVIg (IVIg 0.4-0.5 g/kg daily for 4-5
days) alone. The effects of IVIg+PE, IVIg+immunoadsorption,
IVIg+eculizumab need further exploration. Corticosteroids have
no significant impact on GBS. It also requires more extensive
clinical trials on the efficacy of therapies with GBS for further
investigation.
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