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Following publication of this article, the authors dis-
covered errors in their reporting of the results on IL-6.
These mistakes have now been corrected in the published
article. The changes made to the original article are
detailed below:

1) In the ‘Abstract’:

“The CSF/serum albumin ratio was increased in
schizophrenia (1 study [54 patients]; SMD = 0.62; 95%
CI 0.24-1.00) and affective disorders (4 studies [302
patients]; SMD =0.43; 95% CI 0.25-0.61, I’ = 0%),
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compared to healthy controls. Total CSF protein was
elevated in both schizophrenia (3 studies [97 patients];
SMD = 0.38; 95% CI 0.12-0.65, 1> = 0%) and affective
disorders (2 studies [53 patients]; SMD = 0.77; 95% CI
0.36-1.18, 1220%). The IgG ratio was increased in
schizophrenia (1 study [54 patients]; SMD = 0.60; 95%
CI 0.23-0.98), whereas the IgG Albumin ratio
was decreased (1 study [32 patients]; SMD = —0.62;
95% CI —1.13 to —0.12). Interleukin-6 (IL-6) levels
(7 studies [230 patients]; SMD = 0.38; 95% CI 0.02-
0.74; 1> = 64%) and IL-8 levels (3 studies [95 patients];
SMD =0.46; 95% CI 0.17-0.75, 1>’=0%) were
increased in schizophrenia but not significantly increased
in affective disorders.”

was changed to:

“The CSF/serum albumin ratio was increased in
schizophrenia (1 study [54 patients]; SMD = 0.71; 95%
CI 0.33-1.09) and affective disorders (4 studies [298
patients]; SMD =0.41; 95% CI 0.23-0.60, 1220%),
compared to healthy controls. Total CSF protein was
elevated in both schizophrenia (3 studies [97 patients];
SMD = 0.41; 95% CI 0.15-0.67, P= 0%) and affective
disorders (2 studies [53 patients]; SMD = 0.80; 95% CI
0.39-1.21, I =0%). The IgG ratio was increased in
schizophrenia (1 study [54 patients]; SMD = 0.68; 95%
CI 0.30-1.06), whereas the IgG Albumin ratio
was decreased (1 study [32 patients]; SMD = —0.62;
95% CI —1.13 to —0.12). Interleukin-6 (IL-6) levels
(7 studies [230 patients]; SMD = 0.55; 95% CI 0.35-
0.76; > = 1%) and IL-8 levels (3 studies [95 patients];
SMD =0.46; 95% CI 0.17-0.75, P=0%) were
increased in schizophrenia but not significantly increased
in affective disorders.”
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2) In the section ‘CSF cell count, total protein, albumin, and
albumin ratio’ under the heading ‘Schizophrenia spectrum
disorders’:

“In the meta-analysis comparing to healthy controls, total
protein (3 studies [97 patients]; SMD: 0.41; 95%
CI 0.15-0.68; I?’=0%) and albumin ratios (1 study
[54 patients]; SMD: 0.62; 95% CI 0.24-1.00) were ele-
vated, whereas albumin and cell counts were not sig-
nificantly increased.”

was changed to:

“In the meta-analysis comparing to healthy controls,
total protein (3 studies [97 patients]; SMD: 0.41; 95% CI
0.15-0.67; I’=0%) and albumin ratios (1 study
[54 patients]; SMD: 0.71; 95% CI 0.33-1.09) were ele-
vated, whereas albumin and cell counts were not sig-
nificantly increased.”

3) In the section ‘CSF cell count, total protein, albumin,
and albumin ratio’ under the heading ‘Affective
disorders’:

“In the meta-analysis comparing to healthy controls, cell
count was not significantly increased, whereas total protein
levels (2 studies [53 patients]; SMD: 0.77; 95% CI 0.36—
1.18, = 0%), albumin (4 studies [170 patients]; SMD =
0.26; 95% CI 0.02-0.51, 12:()) and albumin ratio were
increased (4 studies [302 patients]; SMD = 0.43; 95% CI
0.25-0.61, I* = 0).”

was changed to:

“In the meta-analysis comparing to healthy controls, cell
count was not significantly increased, whereas total protein
levels (2 studies [53 patients]; SMD: 0.80; 95% CI 0.39-
1.21, P = 0%), albumin (4 studies [181 patients]; SMD =
0.28; 95% CI 0.04-0.52, ]2:()) and albumin ratio were
increased (4 studies [298 patients]; SMD = 0.41; 95% CI
0.23-0.60, I* =0).”

4) In the section ‘CSF immunoglobulins’, under the heading
‘Schizophrenia spectrum disorders’:

“In the meta-analysis comparing to healthy controls,
IgG/albumin ratio was decreased (1 study [32 patients];
SMD = —0.62; 95% CI —1.13 to —0.12), IgG ratio was
increased (1 study [54 patients]; SMD =0.60; 95% CI
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0.23-0.98), whereas IgG levels and the IgG index were not
significantly increased.”

was changed to:

“In the meta-analysis comparing to healthy controls, IgG/
albumin ratio was decreased (1 study [32 patients];
SMD = —0.62; 95% CI —1.13 to —0.12), IgG ratio was
increased (1 study [54 patients]; SMD =0.68; 95% CI
0.30-1.06), whereas IgG levels and the IgG index were not
significantly increased.”

5) In the section ‘CSF interleukins’, under the heading
‘Schizophrenia spectrum disorders’:

“In the meta-analysis comparing to healthy controls,
IL-8 (3 studies [95 patients]; SMD = 0.46; 95% CI 0.17—
0.75; 1> = 0%) and IL-6 (7 studies [230 patients]; SMD =
0.38; 95% CI 0.02-0.74; 12:64%) were significantly
increased. In a post-hoc analysis, we found that IL-6 was
only significantly elevated in acute psychosis (SMD =
0.46; 95% CI 0.03-0.90; 12:55%) but not in chronic
psychosis (SMD = —0.08; 95% CI —0.77 to 0.60;
I =64%) with the between-group difference being not
significant (p = 0.19) (eFigure 3). The levels of IL-1alpha,
IL-1beta and IL-2 were not statistically different from
healthy controls.”

was changed to:

“In the meta-analysis comparing to healthy controls,
IL-8 (3 studies [95 patients]; SMD = 0.46; 95% CI 0.17-
0.75; > = 0%) and IL-6 (7 studies [230 patients]; SMD =
0.55; 95% CI 0.35-0.76; I’=1%) were significantly
increased. In a post-hoc analysis, we found that IL-6
was significantly elevated in acute psychosis (SMD =
0.46; 95% CI 0.22-0.71; I’=1%) and chronic
psychosis (SMD = —0.75; 95% CI 0.39 to 1.12; P = 0%)
with the between-group difference being not significant
(»p = 0.20) (eFigure 3). The levels of IL-1alpha, IL-1beta
and IL-2 were not statistically different from healthy
controls.”

6) A number of changes were also made to Table 2 in the
original article. The original, incorrect version of Table 2 is
displayed below. Values which have now been corrected in
the updated, original article are underlined. Additional rows
have also been added to Table 2 in the updated, original
article. These rows are ‘IL-1 alpha’ and ‘IL-2’.
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Table 2 CSF immune related markers in patients with schizophrenia spectrum or affective disorders compared to healthy controls
Schizophrenia vs healthy controls

CSF Marker Studies Cases Control SMD 95% CI p-value P
Cell count 1 32 31 0.19 —0.31 to 0.68 0.46 NA
Total protein 3 97 142 0.38 0.12 to 0.65 0.004 0%
Albumin 2 86 91 0.21 —0.29 to 0.70 0.41 62%
Albumin ratio 1 54 60 0.62 0.24 to 1.00 0.001 NA
1gG 2 86 91 —0.12 —0.93 to 0.69 0.77 85%
IgG Ratio 1 54 60 0.60 0.23 to 0.98 0.002 NA
IgG/Albumin ratio 1 32 31 —0.62 —1.13 to —0.12 0.02 NA
1gG Index 2 100 80 0.25 —0.07 to 0.56 0.13 7%
IL-1 Beta 2 40 39 0.67 —2.58 to 3.92 0.69 97%
1L-6 7 230 167 0.38 0.02 to 0.74 0.04 64%
IL-6R 1 46 35 —0.24 —0.68 to 0.20 0.28 NA
1L-8 3 95 102 0.46 0.17 to 0.75 0.002 0%
Neopterin 1 11 10 —0.05 —0.91 to 0.81 0.91 NA
MIP-1 alfa 1 8 8 —0.70 —1.72 t0 0.32 0.18 NA
C3 1 46 35 0.00 —0.44 to 0.44 1.00 NA
MCP-2 1 46 35 0.21 —0.23 to 0.65 0.36 NA
TNFR2 1 46 35 0.06 —0.38 to 0.50 0.78 NA
TGFB1 1 44 19 0.29 —0.25 t0 0.83 0.29 NA
TGFB2 1 44 19 —0.14 —0.68 to 0.40 0.61 NA
Affective Disorders vs healthy controls

CSF Marker Studies Cases Control Mean ES 95% CI p—value P
Cell count 1 29 31 0.40 —0.11 to 0.91 0.13 NA
Total protein 2 53 48 0.77 0.36 to 1.18 0.0002 0%
Albumin 4 170 121 0.26 0.02 to 0.51 0.04 0%
Albumin ratio 4 302 238 0.43 0.25 to 0.61 <0.00001 0%
1gG 2 36 42 -0.22 —0.75 to 0.32 0.43 0%
IgG Ratio 1 29 11 0.33 —0.37 to 1.02 0.36 NA
IgG/Albumin ratio 1 7 31 —0.56 —1.39 to 0.28 0.19 NA
1gG Index 1 29 11 0.22 —0.48 to 0.91 0.54 NA
IL-1 1 18 25 0.61 —0.01 to 1.23 0.05 NA
IL-1 Beta 2 62 77 6.46 —7.48 to 20.39 0.36 99%
1L-6 7 159 242 0.40 —0.23 to 1.03 0.22 88%
1L-8 5 273 263 0.29 —0.15 to 0.73 0.19 82%
TNF-alpha 2 50 72 0.74 —0.46 to 1.93 0.23 89%
Eotaxin-1 1 75 43 —0.33 —0.77 to 0.04 0.08 NA
1P-10 2 75 43 —0.17 —0.55 to 0.20 0.37 NA
MIP-1B 1 75 43 —0.26 —0.64 to 0.12 0.17 NA
MCP-1 1 75 43 —0.28 —0.65 to 0.10 0.15 NA
MCP-4 1 75 43 —0.76 —1.15 to —0.37 0.0001 NA
TARC 1 75 43 —0.57 —0.95 to —0.19 0.004 NA
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7) Fig. 2 has also been updated in the original article. The

original, incorrect version of Fig. 2 is displayed below:

a

1) Total protein, mg/dL

Schizophrenia spectrum disorders vs. healthy controls:

Patients Controls Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bendikov 3258 99 12 2983 952 12 10.8% 0.04[-0.76,0.84] ———
Harrington 62 22 54 54 18 93 61.9% 0.41[0.07,0.74] i
Sasayama 4529 1892 31 381 995 31 27.2% 0.47 [-0.04,0.97] -—
Total (95% CI) 97 142 100.0% 0.38 [0.12, 0.65]) <
Heterogeneity: Tau?= 0.00; Chi*= 0.85, df= 2 (P = 0.65); F= 0% 94 =2 s % }‘

Testfor overall effect: Z= 2.86 (P = 0.004)

Std. Mean Difference
IV, Random, 95% ClI Year

Favours [experimental] Favours [control]

Std. Mean Difference
IV, Random, 95% CI

2) Albumin, mg/dL

Patients Controls
Study or Subgroup Mean SD Total Mean SD Total Weight
Roos 208 107 32 217 134 31 447%
Severance 2385 106 54 1982 7.7 60 553%
Total (95% CI) 86 91 100.0%

Heterogeneity: Tau*= 0.08, Chi*= 2.60,df=1 (P=0.11), = 62%
Test for overall effect Z= 082 (P=0.41)

3) Albumin ratio, mg/dL

-0.07 [-0.57,0.42) 1985
0.44(0.06,0.81] 2015

0.21 [-0.29,0.70]

2 4 0 1 2
Higher in controls Higher in patients

Patients Controls Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Severance 568 31 54 416 1.63 60 100.0% 0.62[0.24,1.00] 2015
Total (95% Cl) 54 60 100.0% 0.62 [0.24, 1.00] <>
Heterogeneity: Not applicable ‘ '2 3 t 4
Testfor overall effect Z= 3.22 (P = 0.001) Highestin controls Highest in patients

4) IL-6
Patients Controls Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% ClI_Year IV, Random, 95% CI
Van Kammen 0339 0.727 61 0159 43 25 166% 0.01 [-0.46,0.47] 1999 .
Garver 0.00411 000213 K} 0003 000124 14 133% 0.57 -0.07,1.22] 2003 T
Sdoderlund 0.00387 0.003724 26 0.00308 0002629 30 154% 0.24[-0.28,0.77] 2011 T
Sasayama 0.00233 0.00151 32 0003 000124 14 134% -0.46-1.09,0.18] 2013 —
Hayes 0.002 0003 46 0.001 0001 35 170% 0.42[-0.02,0.86] 2014 —-—
Schwieler 0.00321 0.00208 23 0.001791 0001229 37 151% 087(0.33,1.42) 2015 ——
Coughlin-ll 0.00105 0.00054 11 0.00053 0.00013 12 92% 1.30(0.39, 2.22] 2016 pr——
Total (95% CI) 230 167 100.0% 0.38 [0.02, 0.74] <
Heterogeneity. Tau*= 0.15; Ch* = 16.69, ¢f= 6 (P = 0.01); F= 64% ‘ 2 5 2 i
Testfor overall effect: Z= 2.05 (P=0.04) Highestin controls Highest in patients
5) IL-8
Patients Controls Std. Mean Difference Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Soderlund 1087 627 26 904 181 30 292% 0.40[-0.13,0.93] 2011 T—
Hayes 2989 1859 46 2215 73 35 411% 0.52(0.07,0.96) 2014 ——
Schwieler 12.04 3.073 23 1071 3.016 37 29.7% 0.43 [-0.09,0.96] 2015 T
Total (95% CI) 95 102 100.0% 0.46 [0.17,0.75) Ees
Heterogeneity: Tau*= 0.00; Chi*= 0.12, df= 2 (P = 0.94); F= 0% _32 31 1# é

Test for overall effect Z= 3.14 (P = 0.002)
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b Affective disorders vs. healthy controls:
1) Total protein, mg/dL
Patients Control Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean _ SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% Cl
Pitts 4313 17.28 24 3151 6 17 385% 0.82([0.18,1.47) 1990 ——
Sasayama 46.76 1328 29 381 995 31 605% 0.73[0.21,1.26) 2013 -
Total (95% CI) 53 43 100.0% 0.77 [0.36, 1.18] <>
Heterogeneity: Tau®= 0.00; Chi#= 0.05, ¢f=1 (P=083); F= 0% il 72 5 ‘f‘
Test for overall effect Z= 3.68 (P = 0.0002) Highestin control group Highest in patient group
2) Albumin, mg/dL
Patients Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% Cl Year IV, Random, 95% CI
Roos 235 1217 7 217 1336 31 91% 0.13[-0.69,0.85] 1985 =
Pitts 3119 155 13 21.31 7 8 7.3% 0.73[-0.19,1.64] 1990 T
Hampel 221 111 29 227 71 11 127% -0.06 [-0.75, 0.64] 1997 —
Isgren 2476 1117 121 2181 8 71 708% 0.29 [-0.00,0.58] 2015 Hll-
Total (95% CI) 170 121 100.0% 0.26 [0.02, 0.51] <>
Heterogeneity: Tau*= 0.00; Chi*=1.94, df= 3 (P=0.58), F=0% -2 .1 s i 5
Testfor overall effect: 2= 2.09 (P = 0.04) Highestin controls Highestin patients
3) Albumin ratio, mg/dL
Patients Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Hampel 59 28 29 56 22 1" 6.9% 0.11[-0.58,0.81] 1997 -1
Gudmundsson 6.7 26 14 54 17 70 98% 0.69[0.10,1.27] 2007 =
Zetterberg 599 228 138 497 204 86 450% 0.46(0.19,0.74] 2014 =
Isgren 59 264 121 498 183 71 383% 0.39(0.08,0.68] 2015 bl
Total (95% CI) 302 238 100.0% 0.43[0.25, 0.61) o
Heterogeneity: Tau®= 0.00; Chi*=1.71, df=3 (P=0.64); F=0% _34 .52 5 t 5
Testfor overall eflect: Z= 4.63 (P < 0.00001) Highestin controls Highest in patients
4) IL-6 ) ) )
Patients Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Carpenter 2:2 1 18 24 1.9 26 14.2% -0.12[-0.72,0.48) 2004 —
Lindqgvist 3.02 233 32 064 009 47 14.7% 1.59(1.08,2.11) 2009 —
Palhagen 7.54 856 12 434 634 12 129% 0.41[-0.40,1.22) 2010 | N —
Soderlund 1.5 14 30 26 11 30 146% -0.99 [-1.53,-0.45) 2011 ——
Martinez 0.066 0.01 18 0.06 0.007 25 141% 0.70[0.08,1.33] 2012 e
Sasayama 214 1.22 30 154 08 35 148% 0.58(0.09,1.08] 2013 ——
Kern 34 43 19 19 18 67 147% 0.58(0.07,1.10] 2014 —
Total (95% Cl) 159 242 100.0% 0.40 [-0.23,1.03] ’
Heterogeneity. Tau*= 0.63; Chi*= 50.78, df= 6 (P < 0.00001), F= 88% _:2 _:1 ) 1: é
Testfor overall effect Z=1.24 (P=0.22) Highestin controls Highest in patients
5) IL-8
Patients Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI Year IV, Random, 95% CI
Lindgvist 2429 2.04 32 231 097 47 19.4% 0.79(0.32,1.25] 2009 ——
Soderlund 75 548 30 90 164 30 186% -0.37 0.88,0.14] 2011 ——
Kemn 455 144 19 364 95 67 18.4% 0.84(0.31,1.37) 2014 ———
Janelidze 228 878 71 243 65 48 21.2% -0.19-055,0.18] 2015 —ar
Isgren 373 211 121 299 83 71 224% 042[012,0.72] 2015 -
Total (95% CI) 273 263 100.0% 0.29 [-0.15, 0.73]

Heterogeneity. Tau®= 0.20, Chi*= 2217, df= 4 (P = 0.0002), F=82%
Testfor overall effect Z=1.31 (P=0.19)

8) The supplementary material has also now been
replaced in the original article. All supplementary figures
were updated for minor inconsistencies. The main change

1%,
-2 -1 0 1 2

Highestin controls Highestin patients

based on this was the post-hoc analysis of IL-6 levels
among acute versus chronic schizophrenia patients. The
results now show significantly increased IL-6 Ilevels
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among both groups compared to healthy controls. The
previous analyses only showed increased levels among
patients with acute schizophrenia.

9) This article was also originally published under
standard licence, but has now been made available under a
[CC BY 4.0] licence.

The authors would like to apologise for these errors. This
has been corrected in both the PDF and HTML versions of
the Article.
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Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license, and indicate if
changes were made. The images or other third party material in this
article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons license and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this license, visit http://creativecommons.
org/licenses/by/4.0/.
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