Methylene blue for septic shock: a systematic
review and meta-analysis of hemodynamic
effects
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Argomento: Altro

Background: Methylene blue (MB) has been used as a potential adjunct in the treatment of
vasodilatory shock, as it increases blood pressure by interfering with guanylate cyclase activity,
preventing cyclic guanosine monophosphate production and the ensuing vasodilation. However, its
effect on different hemodynamic parameters is unclear. The aim of this meta-analysis is to analyze
the literature available on the effect of MB on hemodynamic parameters including mean arterial
blood pressure (MAP), and lactate values in patients with septic shock.

Methods: We performed a systematic review with meta-analysis based on a comprehensive search
of four databases (PubMed/MEDLINE, ISI/Web of Science, Scopus and Google Scholar). Prospero
registration: CRD42018089020.

Results: A total of 21 papers evaluated the effects of MB on MAP (fig. 1A). Effect size resulted 0.90
[95%Cl 0.71-1.10], p-value <0.0001 (fixed effect model). Considering lactate levels, 10 studies were
included (fig. 1B). Effect size resulted -0.246 [95%CI -0.490- -0.003], p-value <0.0001 (fixed effect
model). Using meta-regression analysis, mean age of the sample, years of publication, the
percentage of men, time and dose of MB did not have a statistically significant impact on effect
size for both parameters. No publication bias was found according to visual assessment of funnel
plot and Egger linear regression.

Conclusions: According to our results, MB has a significant effect on hemodynamic parameters,
determining an increase of MAP and a decrease in lactate levels in patients with septic shock. There
is a need for well-designed prospective studies to more precisely assess the effect of MB on other
hemodynamic parameters and outcome in this group of patients.
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Study name
Std diff

in means
Andresen 1998a 1.586
Andresen 1998b 1.796
Andresen 1998¢ 1.656
Dacmen-Gubbels 1995a 0.876
Daemen-Gubbels 19956 0.939
Gachot 1993 2686
Juffermans 2010a 0.750
Juffermans 2010b 0349
Juffermans 2010¢ 0357
Juffermans 2010d 0.829
Juffermans 2010e 0.630
Juffermans 2010f 0.507
TJuffermans 2010g 0.883
Tuffermans 2010h 0.738
Tuffermans 20104 0.690
Tuffermans 2010; 0.504
Kirov 2001 1.078
Memis 2002 0878
Park 2005a 0.685
Park 2005b 0.500
Preiser 1993 1.025
0.903

Standard
error

0.496
0.514
0.502
0.472
0.475
0.764
0.642
0.620
0.621
0.539
0.548
0.543
0.604
0.594
0.591
0.382
0.333
0.267
0.319
0.315
0.392
0.100

Statistics for each study

Lower
Variance limit
0.246
0.264
0252
0223
0226
0.584
0.412
0.384
0.386
0312
0.300
0.295
0.365
0353
0349
0339
0.111
0.071
0.102
0.099
0.154
0.010

0.614
0.789
0.672
-0.049
0.008
1.189
-0.508
-0.866
-0.860
-0.267
-0.444
-0.557
-0.299
-0.426
-0.468
-0.637
0.425
0.355
0.060
-0.117
0.257
0.708

Upper
Limit
2.558
2.803
2.640
1.801
1.870
4.183
2.008
1.564
1.574
1.925
1.704
1.571
2.069
1.902
1.848
1.645
1.731
1.401
1.310
1.117
1.793
1.099

Z-Value p-Value

3.198
3.494
3.299
1.856
1.977
3.516
1.168
0.563
0.573
1.483
1.130
0.934
1.463
1.242
1.168
0.866
3.237
3.288
2.147
1.587
2.613
9.071

0.001
0.000
0.001
0.063
0.048
0.000
0.243
0.574
0.563
0.138
0.250
0.350
0.143
0.214
0.243
0.387
0.001
0.001
0.032
0.112
0.009
0.000
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Fig. 1 A Effect size of methylene blue on mean arterial pressure.

Study name
Std diff
in means
Andresen 1998 -0.563
Daemen-Gubbels 1995 -0.066
Juffermans 2010a -0.260
Juffermans 2010b -0.812
Park 2005a -0.135
Park 2005b -0.158
Park 2005¢ -0.161
Preiser 1995 -0.503
Weingartner 1999 -0.265
Van Haren 2010 0.000
-0.246

Fig. 1 B Effect size of methylene blue on blood lactate levels.

Standard
error
0437
0.449
0.618
0.599
0.310
0310
0.310
0.373
0.430
0428
0.124

Statistics for each study

Lower
Variance limit
0.191
0.202
0.382
0.359
0.096
0.096
0.096
0.139
0.183
0.183
0.013

-1.420
-0.946
-1.471
-1.986
-0.743
-0.766
-0.76%
-1.234
-1.108
-0.839%
-0.490

Upper
limit
0.294
0.814
0.951
0.362
0473
0.450
0447
0.228
0.578
0.839

-0.003

Z-Value p-Value

-1.288
-0.146
-0.421
-1.356
-0.435
-0.510
-0.519
-1.349
-0.616

0.000
-1.985

0.198
0.884
0.674
0.175
0.663
0.610
0.604
0.177
0.538
1.000
0.047
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