Supplementary Table S1. Details of search syntaxes

Search: (serum OR plasma) AND (protein kinase OR kinase or kinases OR phosphatase OR sTIE2 OR
sMET OR angiopoietin) AND (preeclampsia) NOT sFLT-1 Sort by: Most Recent

(("serum"[MeSH Terms] OR "serum"[All Fields] OR "serums"[All Fields] OR "serum s"[All Fields] OR
"serumal"[All Fields] OR ("plasma"[MeSH Terms] OR "plasma"[All Fields] OR "plasmas"[All Fields] OR
"plasma s"[All Fields])) AND ("protein kinases"[MeSH Terms] OR ("protein"[All Fields] AND "kinases"[All
Fields]) OR "protein kinases"[All Fields] OR ("protein"[All Fields] AND "kinase"[All Fields]) OR "protein
kinase"[All Fields] OR ('kinase s"[All Fields] OR "phosphotransferases'[MeSH Terms] OR
"phosphotransferases"[All Fields] OR "kinase"[All Fields] OR "kinases"[All Fields]) OR ("kinase s"[All Fields]
OR "phosphotransferases'[MeSH Terms] OR "phosphotransferases"[All Fields] OR "kinase"[All Fields] OR
"kinases"[All Fields]) OR ("phosphatase s"[All Fields] OR "phosphoric monoester hydrolases"[MeSH Terms]
OR ("phosphoric"[All Fields] AND "monoester"[All Fields] AND "hydrolases"[All Fields]) OR "phosphoric
monoester hydrolases"[All Fields] OR "phosphatase[All Fields] OR "phosphatases"[All Fields]) OR
"sTIE2"[All Fields] OR "sMET"[AIl Fields] OR ("angiopoietins"[MeSH Terms] OR "angiopoietins"[All Fields]
OR "angiopoietin"[All Fields])) AND ("pre eclampsia"[MeSH Terms] OR "pre eclampsia"[All Fields] OR
"preeclampsia"[All Fields])) NOT "sFLT-1"[All Fields]

Translations

serum: "serum'[MeSH Terms] OR "serum"[All Fields] OR "serums"[All Fields] OR "serum's"[All Fields] OR
"serumal"[All Fields]

plasma: "plasma"[MeSH Terms] OR "plasma"[All Fields] OR "plasmas"[All Fields] OR "plasma's"[All Fields]
protein kinase: "protein kinases"[MeSH Terms] OR ("protein"[All Fields] AND "kinases"[All Fields]) OR
"protein kinases"[All Fields] OR ("protein"[All Fields] AND "kinase"[All Fields]) OR "protein kinase"[All
Fields]

kinase: "kinase's"[All Fields] OR "phosphotransferases'[MeSH Terms] OR "phosphotransferases"[All Fields]
OR "kinase"[All Fields] OR "kinases"[ All Fields]

kinases: "kinase's"[All Fields] OR "phosphotransferases"[MeSH Terms] OR "phosphotransferases"[All Fields]
OR "kinase"[All Fields] OR "kinases"[All Fields]

phosphatase: "phosphatase's"[All Fields] OR "phosphoric monoester hydrolases'[MeSH Terms] OR
("phosphoric"[All Fields] AND "monoester"[All Fields] AND "hydrolases"[All Fields]) OR "phosphoric
monoester hydrolases"[All Fields] OR "phosphatase"[All Fields] OR "phosphatases"[All Fields]
angiopoietin: "angiopoietins"[MeSH Terms] OR "angiopoietins"[All Fields] OR "angiopoietin"[ All Fields]
preeclampsia: "pre-eclampsia”"[MeSH Terms] OR "pre-eclampsia"[All Fields] OR "preeclampsia"[All Fields]

https://pubmed.ncbi.nlm.nih.gov/?term=%28serum+OR+plasma %29+ AND+%28proteintkinase+OR+kinase+
or+kinases+OR+phosphatase%29+AND+%28preeclampsia%29+NOT+sFLT-1&format=abstract&size=200

Supplementary Table S2. Reasons for exclusion

Author Year | Reason of exclusion

Grimaldi 2022 | This is an in vitro study, not performed in human
Liu 2022 | This is an in vitro study, not performed in human
Nevalein 2017 | This is a meta-analysis

Mbhele 2017 | Some patients had HIV

Lekva 2016 | This is an in vitro study, not performed in human
Kappou 2015 | This is a review of other studies

Verlohren 2014 | Is a response to Khalil's 2014 article

Kappou 2014 | This is an in vitro study, not performed in human
Vasilopoulou | 2014 | This is an in vitro study, not performed in human
Robson 2012 | This is an in vitro study, not performed in human
Farina 2011 | This is an in vitro study, not performed in human




Seval 2008 | This is an in vitro study, not performed in human

Puchner 2006 | Serum Ang 2 concentration is only reported in IUGR

Korff 2004 | This is an in vitro study, not performed in human

Geva 2002 | This is an in vitro study, not performed in human

Li 2001 | This is an in vitro study, not performed in human

Ozgokee 2023 | The angl/ang? ratio is not measured

Yang 2023 | Itis an In vitro study, and the angl/ang?2 ratio are not measured

Morgaan 2023 | Itis an In vitro study, and the angl/ang? ratio are not measured

Abuiessa 2022 | Itis an In vitro study, and the angl/ang? ratio are not measured

Yu 2022 | Itis an In vitro study, and the angl/ang? ratio are not measured

Lee 2020 | Itis an In vitro study, and the angl/ang?2 ratio are not measured

Tanabe 2020 | The angl/ang? ratio are not measured

Zhao 2019 | This is an in vitro study, not performed in human

Umapathy 2019 | The angl/ang? ratio are not measured

Kappou 2015 | The angl/ang? ratio are not measured

Kappou 2014 | Itis an In vitro study, and the angl/ang? ratio are not measured

Aref 2013 | The angl/ang? ratio are not measured

Seval 2008 | This is an in vitro study, not performed in human

Guschmann | 2003 | This is an in vitro study, not performed in human

Svedas 2003 | This is an in vitro study, not performed in human

Geva 2002 | This is an in vitro study, not performed in human

Xiao Feng 2001 | This is an in vitro study, not performed in human

Jiang 2001 | This is an in vitro study, not performed in human

Munoz 2017 | Don't measuring kinases or phosphatases different to sFLT-1 or sEng

Cim 2017 | Don't measuring kinases or phosphatases different to sFLT-1 or sEng

Wu 2021 | This is an in vitro study, not performed in human

Maynard 2010 | Don't measuring kinases or phosphatases different to sFLT-1 or sEng

Moore 2013 | Don't measuring kinases or phosphatases different to sFLT-1 or sEng

Ogunleye 2017 | This is an in vitro study, not performed in human

Abid 2020 | This is an in vitro study, not performed in human

Haller 1989 | This is an in vitro study, not performed in human

Rodrigues 2018 | This is a systematic review

Zhang 2021 | This is an in vitro study, not performed in human

Horjusa 2019 | Study not conducted in pregnant women, only in patients with a history of
preeclampsia

Oggeé 2010 | Don't measuring kinases or phosphatases different to sFLT-1

Palomo 2022 | This is an in vitro study, not performed in human

Thakoordeen | 2017 | Patients had HIV

Jimenez 2003 | This is an in vitro study, not performed in human

Khaliq 2018 | This is an in vitro study, not performed in human

Liu 2003 | This is an in vitro study, not performed in human

Tang 2014 | This is an in vitro study, not performed in human

Orozco 2009 | This is an in vitro study, not performed in human

Sakowicz 2021 | This is an in vitro study, not performed in human

Curzen 1971 | Phosphatase values are not reported in preeclampsia, only if the level was
normal or abnormal

McCorry 1974 | This is an in vitro study, not performed in human




PE Controls Standardized Mean Weight Weight

A Study Total Mean SD Total Mean SD Difference SMD 95%~Cl (common) (random)
Koroglu 28 0401 30 0402 -0.03 [-0.55;0.48] 54.66% 51.50%
Koroglu 22 2447 30 040.2 0.66 [0.09;1.22] 45.34%  48.50%
Common effect model 50 60 0.28 [-0.10; 0.66] 100.00% -
Random effects model 0.30 [-0.37; 0.98] — 100.00%
Heterogeneity: /° = 68%, 1> = 0.1599, % = 3.10 (p = 0.08) f f

-2 -1 0 1 2
AMPK
PE Controls Standardized Mean Weight Weight
B Study Total Mean SD Total Mean SD Difference SMD 95%~Cl (common) (random)
Bolin 19 16.6 14 43 185 14 ——— -1.34 [-1.93; -0.75] 3.12% 9.41%
Leijnse 13 40.2 151 51 56.1 208 —_—] -0.79 [-1.42; -0.17] 2.80% 9.27%
Leinonen 49 278 123 56 350 15.0 — -0.52 [-0.91; -0.13] 7.19% 10.20%
Kamal 68 28.6 80 35 315 13.1 — -0.29 [-0.70; 0.12] 6.51% 10.13%
Machado 30 3700.5 2441.4 90 4929.3 4831.9 —=1 -0.28 [-0.69; 0.14] 6.35% 10.12%
Schneuer 163 20.8 9.6 3730 19.6 9.3 = 0.13 [-0.03; 0.29] 44.43% 10.78%
Shim 37 106 123 37 78 174 — 0.18 [-0.27; 0.64] 5.24% 9.96%
Aref 88 4390.0 851.8 150 3380.0 1814.8 ;- 0.66 [0.39; 0.93] 15.02% 10.55%
Nadar 35 23.0 333 64 8.0 4.4 | —— 0.74 [0.32; 1.17] 6.04% 10.08%
Karakus 25 636.4 3640 37 2727 91.0 —— 1.49 [0.92; 2.07] 3.30% 9.49%
Common effect model 527 4293 > 0.12 [0.02; 0.23] 100.00% —_—
Random effects model <? 0.01 [-0.48; 0.50] -- 100.00%
Prediction interval T [-1.84; 1.85]
Heterogeneity: /> = 90%, 1° = 0.5785, y3 = 94.62 (p < 0.01) f T f T 1
-2 -1 0 1 2
Angiopoietin-1
PE Controls Standardized Mean Weight Weight
C Study Total Mean SD Total Mean SD Difference SMD 95%~Cl (common) (random)
Hirokoshi 36 5.2 06 29 189 3.2« -6.21 [-7.41;-5.01] 0.68% 8.07%
Wang 62 5.3 1.7 30 16.2 4.5 < -3.71 [-4.41; -3.01] 2.00% 8.32%
Nadar 35 9.0 59 64 200 222 — -0.60 [-1.02;-0.18] 5.54% 8.40%
Schneuer 163 14.7 8.1 3730 16.6 9.9 L -0.19 [-0.35; -0.04] 39.82% 8.45%
Akolekar 126 6.3 41 214 6.8 3.7 = -0.13 [-0.35; 0.09] 20.20% 8.44%
Kamal 68 1.2 1.5 59 1.6 13 *-'— 0.07 [-0.28; 0.42] 8.06% 8.42%
Machado 30 10197.6 5888.8 90 9570.4 5227.1 0 0.12 [-0.30; 0.53] 5.73% 8.40%
Shim 37 31.0 567 37 184 337 0.27 [-0.19; 0.73] 4.68% 8.39%
Leinonen 49 250 150 59 177 123 H e 0.53 [0.15; 0.92] 6.59% 8.41%
Karakus 25 7744 7025 37 493.2 248.6 — 0.57 [0.06; 1.09] 3.65% 8.38%
Han 16 112 145 29 3.9 9.9 [t 0.61 [-0.01; 1.24] 2.51% 8.34%
Hirokoshi 26 189 32 29 45 0.6 > 6.34 [5.00; 7.67] 0.55% 7.98%
Common effect model 673 4407 o -0.12 [-0.22; -0.02] 100.00% —_—
Random effects model -0.20 [-1.80; 1.40] -- 100.00%
Prediction interval \T_’- [-6.70; 6.31]
Heterogeneity: I = 97%, ©* = 7.8578, 3, = 323.40 (p < 0.01) T T T T 1
-2 -1 0 1 2
Angiopoietin-2
PE Controls Standardized Mean Weight Weight
D Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (common) (random)
Bolin 19 13196 43 143841 : -0.01 [-0.55;0.53] 6.72% 21.02%
Leinonen 41 09 09 50 0809 T 0.08 [-0.34;0.49] 11.47% 26.91%
Schneuer 163 1.4 0.7 3730 1.1 0.6 o 0.49 [0.33;0.64] 79.23% 40.67%
Leijnse 6 77131 51 2820 T 1.09 [0.22; 1.96] 2.58% 11.39%
Common effect model 229 3874 <> 0.42 [0.28;0.56] 100.00% _—
Random effects model < 0.34 [0.00; 0.68] - 100.00%
Prediction interval — [-1.01; 1.69]
Heterogeneity: /> = 63%, t° = 0.0679, ¥ = 8.06 (p = 0.04) f T T 1
-2 -1 0 1 2
Ratio Ang1/Ang2

Figure S1. (A) Adenosine AMP-activated protein kinase (AMPK); (B) angiopoietin-1; (C) angiopoietin-2; ratio
Angl/Ang?2.



PE Controls Standardized Mean Weight Weight

A Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (common) (random)
Salgo 12 3807 175 36 0.6 —— 0.33 [-0.26; 0.91] 72.0% 51.3%
Young 10 5316 30 2905 ' 2.65 [1.71;3.59] 28.0%  48.7%
Common effect model 22 205 <> 0.98 [0.48;1.47] 100.0% -
Random effects model —_— —— 1.46 [-0.81; 3.73] -- 100.0%

1

Heterogeneity: /% = 94%, ©° = 2.5264, x° = 16.83 (p < 0.01) T T T
2 -1 0 1 2 3 4 5
Acid phosphatase

PE Controls Standardized Mean Weight Weight
B Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (common) (random)
Salgé 12 128.1 21.3 175 162.0 30.0 - -1.14 [-1.74; -0.55] 14.7% 17.2%

Aoba 11 423 9.2 47 448 13.1 —*— -0.20 [-0.86; 0.46] 12.1% 16.9%
Nayel 20 20.1 10.6 10 13.0 45 5 0.76 [-0.03; 1.54] 8.5% 16.3%
Watson 3 96.0 130 25 911 3.9 . 0.92 [-0.30; 2.15] 3.5% 14.1%
Chen 31 64.7 30.2 981 49.0 12.3 1.19 [0.83; 1.55] 40.0% 17.9%
Bagga 45 246 9.2 55 96 46 HEE 213 [1.63; 2.62] 21.3% 17.5%
Common effect model 122 1293 <> 0.83 [0.60; 1.06] 100.0% -
Random effects model - 0.61 [-0.33; 1.55] - 100.0%
Prediction interval — [-2.78; 4.00]

Heterogeneity: I = 94%, 1 = 1.2593, ¥2 = 81.51 (p < 0.01) f T T T
-4 -2 0 2 4 6
Alkaline phosphatase

PE Controls Standardized Mean Weight Weight
C Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (common) (random)
Aoba 11 31.0 9.7 47 36.0 133 -0.39 [-1.05; 0.27] 74.1% 34.4%
Watson 3 66.331.0 25 477 29 2.00 [ 0.68; 3.33] 18.5%  33.6%
Sammour 20 144 14 10 53 14 7.16 [ 5.08; 9.24] 7.5% 32.1%
Common effect model 34 82 0.62 [ 0.05; 1.19] 100.0% -
Random effects model 2.84 [-1.48; 7.15] -- 100.0%
Prediction interval [-52.33; 58.00]

Heterogeneity: /2 = 96%, 1° = 13.9970, x2 = 51.11 (p <0.01) T T
-4 -2 0 2 4 6 8 10
Heat-stable alkaline phosphatase

Figure S2. (A) Acid phosphatase; (B) alkaline phosphatase (ALP); (C) heat-stable alkaline phosphatase.
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Figure S3. Evaluation of publication bias and study heterogeneity through Funnel plot and Copas analysis. (A)
serum creatine kinase (CK); (B) protein tyrosine kinase Met (c-MET); (C) soluble tyrosine-protein kinase (sTIE2).



