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Summary

Background: To evaluate the biochemical and clinical sig-
nificance of venous pressure therapy in preventing venous
thromboembolism (VTE) through analysis of coagulation
and fibrinolysis biomarkers, including fibrinogen (FIB), D-
dimer (D-D), and activated partial thromboplastin time
(APTT).

Methods: Randomized controlled trials published between
2013 and 2025 were systematically retrieved from
PubMed, CNKI, VIR and Wanfang databases. Eligible stud-
ies investigated venous pressure therapy and reported
coagulation-related indices. Pooled effect sizes were calcu-
lated for key biochemical markers (FIB, D-D, APTT, PT, TT)
and venous hemodynamic outcomes.

Results: Nineteen clinical studies met inclusion criteria.
Meta-analysis revealed that venous pressure therapy signif-
icantly reduced plasma FIB and D-D levels, prolonged
APTT, prothrombin time (PT), and thrombin time (TT), and
improved venous blood flow velocity. These changes reflect
improved anticoagulant activity, enhanced fibrinolysis, and
reduced risk of thrombosis. Importantly, the observed mod-
ulation of biochemical markers correlated with a lower inci-
dence of lower-extremity deep venous thrombosis.
Conclusions: Venous pressure therapy favorably alters
coagulation and fibrinolytic biomarkers, underscoring their
diagnostic value in monitoring therapeutic efficacy and
thrombotic risk. These findings highlight the critical role of
laboratory indices in guiding the prevention and manage-
ment of VTE, supporting their integration into standardized
clinical practice.
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Kratak sadrzaj

Uvod: Cilj je procena biohemijskog i klini¢kog znacaja tera-
pije venskim pritiskom u prevenciji venske tromboembolije
(VTE) kroz analizu biomarkera koagulacije i fibrinolize,
uklju¢ujudi fibrinogen (FIB), D-dimer (D-D) i aktivirano par-
cijalno tromboplastinsko vreme (APTT).

Metode: Randomizovana kontrolisana ispitivanja objavljena
izmedu 2013. i 2025. godine sistematski su preuzeta iz
baza podataka PubMed, CNKI, VIP i Wanfang. Studije koje
su ispunjavale uslove ispitivanja istrazivale su terapiju ven-
skim pritiskom i izve$tavale o indeksima povezanim sa
koagulacijom. Zbirne veli¢ine efekata izracunate su za
klju¢ne biohemijske markere (FIB, D-D, APTT, PT, TT) i
ishode venske hemodinamike.

Rezultati: Devetnaest klinickih studija ispunilo je kriterijume
za ukljucivanje. Meta-analiza je pokazala da terapija venskim
pritiskom znacajno smanjuje nivoe FIB i D-D u plazmi,
produzava APTT, protrombinsko vreme (PT) i trombinsko
vreme (TT), i pobolj$ava brzinu protoka venske krvi. Ove
promene odrazavaju poboljSanu antikoagulantnu aktivnost,
pojacanu fibrinolizu i smanjen rizik od tromboze. Vazno je
napomenuti da je primeéena modulacija biohemijskih mar-
kera bila u korelaciji sa manjom incidencom duboke venske
tromboze donjih ekstremiteta.

Zakljuéak: Terapija venskim pritiskom povoljno menja bio-
markere koagulacije i fibrinolitike, isti¢uci njihovu dijagno-
sticku vrednost u praéenju terapijske efikasnosti i trombo-
ti¢nog rizika. Ovi nalazi isti¢u kljuénu ulogu laboratorijskih
indeksa u vodeniju prevencije i le¢enja venske tromboembo-
lije (VTE), podrzavajudi njihovu integraciju u standardizovanu
klini¢ku praksu.

Kljuéne reéi: biomarkeri koagulacije, fibrinogen, D-dimer,
APTT, venska tromboembolija, laboratorijska dijagnostika
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Introduction

Venous thromboembolism (VTE) is character-
ized by abnormal coagulation of venous blood within
the lumen of deep veins, followed by adhesion to and
accumulation along the vessel wall, ultimately
obstructing venous outflow. Clinically, this can mani-
fest as lower-limb varicosities or severe pain and
poses a substantial threat to both survival and quality
of life (1, 2). The principal manifestations of VTE are
lower-extremity deep vein thrombosis (DVT) and pul-
monary embolism (PE); in severe cases, these condi-
tions can lead to major adverse clinical events, includ-
ing death (3). The pathophysiology of VTE is driven
primarily by Virchow's triad — sluggish blood flow,
endothelial injury, and hypercoagulability. Surgical
procedures and fractures are major precipitants that
promote hypercoagulability and related pathological
processes. Accordingly, prompt anticoagulation is
central to risk reduction in VTE, and among adjunc-
tive measures, venous pressure—based therapies have
demonstrated notable antithrombotic effects (4, 5).

At present, the efficacy and safety of venous
pressure therapy in the prevention of VTE remain
under in-depth investigation, and conclusions are not
yet consistent. Meta-analysis, by pooling data from
multiple studies, can effectively increase sample size
and thereby enhance statistical power. Therefore, this
study aims to evaluate the preventive effect of venous
pressure therapy on VTE through a meta-analysis,
providing an evidence base for its broader clinical
application in VTE prevention.

Materials and Methods
Literature Search

The study design was randomized controlled tri-
als (RCTs). Literature was searched in domestic and
international databases including VIP, CNKI, PubMed,
and Wanfang Medical. Search keywords included:
»venous pressure therapy«, »intermittent pneumatic
compression therapy,« »air pressure waves,« »deep
venous thromboembolism of the lower extremityx,
»prevention,« as well as their Chinese equivalents.
The search period covered 2013 to the present.
Retrieved studies were carefully read and screened;
duplicate content and studies with inconsistent meth-
ods were excluded. Meta-analysis was conducted
using RevMan 5.2 based on the final set of high-qual-
ity included studies.

Inclusion and Exclusion Criteria

Inclusion criteria: Controlled trials that used
intermittent pneumatic compression or air-pressure
wave venous pressure therapy as the intervention;
Studies published from 2013 to the present that fol-
lowed randomization principles, with no restrictions

on nationality, age, sex, or race of participants; Loss
to follow-up rate < 20%; Included one or more of the
predefined outcome measures; After random alloca-
tion, baseline variables other than sample size were
comparable between groups.

Exclusion criteria: Case reports, reviews, meta-
analyses, conference abstracts, and similar article
types; In vitro or animal studies; Missing data for the
investigated outcome indicators; Studies not
approved by relevant institutions or without partici-
pant consent.

Outcome Measures

Incidence of lower-extremity deep venous
thromboembolism after intervention; activated partial
thromboplastin time (APTT); plasma fibrinogen (FIB);
D-dimer (DD); prothrombin time (PT); thrombin time
(TT); left femoral venous flow velocity; right femoral
venous flow velocity; mean venous blood flow velocity
in the lower limbs.

Quality Assessment

The quality of randomized controlled trials was
assessed using the modified Jadad scale. This instru-
ment yields a total score ranging from 1 to 7 points,
with scores 3 indicating low quality and scores 4
indicating high quality.

Quality Control

A systematic search was conducted based on
predefined titles and keywords to ensure comprehen-
sive and accurate literature retrieval. The study team
planned to proactively consult recognized experts in
the field for professional guidance. When unclear
results or missing data were identified in included
studies, the authors were to be contacted promptly to
request supplementation or correction, ensuring
completeness and accuracy. Additionally, the rele-
vance and quality of included studies were rigorously
reviewed to confirm the presence of appropriate
approval documents, thereby ensuring scientific rigor
and compliance.

Statistical analysis

Data were entered into RevMan 5.2 for analysis.
Dichotomous variables were expressed as risk ratio
(RR). Continuous variables were expressed as weight-
ed mean difference (WMD) or standardized mean dif-
ference (SMD). All effect sizes were reported with
95% confidence intervals (Cl). Heterogeneity among
studies was assessed using the Chi-square test. When
heterogeneity met P<0.1 and 1250%, a random-
effects model was used; otherwise, a fixed-effects
model was applied.
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Results
Literature Search Results and Characteristics

A comprehensive search of Chinese and English
databases — including Wanfang, CNKI, and PubMed
— was performed using terms aligned with the study’s
topic, keywords, and predefined selection criteria. In
total, 229 records were identified. After screening
according to the inclusion and exclusion criteria, 19
studies met the eligibility requirements, comprising
17 Chinese-language studies and 2 English-language
studies. The detailed screening process is presented
in Figure 1.

In total, 15 high-quality studies and 4 low-qual-
ity studies were included. The characteristics of the
included studies and the results of the quality assess-
ment are presented in Table | (6-24).

Publication Bias

There was no apparent publication bias among
the 19 included studies. See Figures 2 and 3.

Incidence of Lower Limb Deep Vein Thrombosis:
Meta-analysis

Nineteen studies were included to evaluate the
incidence of lower-limb deep vein thrombosis (DVT).
Tests for heterogeneity indicated no between-study

heterogeneity (1°=0.0%, P=1.00). Accordingly, a
fixed-effect model was applied. The pooled analysis
showed that the incidence of lower-limb DVT in the
observation group was significantly lower than in the
control group, with a statistically significant effect esti-
mate (RR=0.20, 95% Cl:0.14-0.29, P<0.00001).
These results indicate that venous pressure therapy
significantly reduces the incidence of lower-limb DVT.
See Figures 4-5.

Meta-analysis of APTT

Fourteen studies were included for APTT. Tests
for heterogeneity indicated substantial heterogeneity
among the studies (12°=98.0%, P<0.00001). Using a
random-effects model, the analysis showed that
APTT in the observation group was generally higher
than in the control group. The pooled results demon-
strated a statistically significant difference (OR=1.18,
95%Cl: (0.95, 1.42), P<0.00001). It can therefore
be considered that venous pressure therapy increases
APTT. See Figures 6-7.

Meta-analysis of FIB

Thirteen studies were included for FIB. Tests for
heterogeneity indicated substantial heterogeneity
among the studies (12°=99.0%, P<0.00001). Using a
random-effects model, the analysis showed that FIB

Relevant literature was obtained through

database search (n=229), PubMed
(n=68). Web of science (n=9),
Scopus (n=5), Embase (n=3),
PsyINFO (n=4)., CINAL (n=4),

Chinese Academic Journal full-text
Database (CNKI) (n=115) and

Chinese Biomedical Database (CBM)

(n=21)

Read the title and abstract (n=192)

Duplicate literature (n=31)

Inconsistency of subject

Search full text (n=71)

(n=51)
Review Meeting (n=70)

Read the full article (n=64)

Full text unavailable (n=7)

Excluded literature (n=45)
Study TYPE

Final inclusion (n=19)

DISCREPANCIES (n=24)
Discrepancies IN STUDY
SUBJECTS (n=21)

Figure 1 Literature Selection Flowchart.



14 Niu et al.: Coagulation biomarkers in venous pressure therapy

Table | Comparison of HLA-B27, ESR, and CRP levels between AS patients and healthy controls.

Name Year of Publication Sample Size Qutcomes Quality Score
Zeng TT 2018 60/60 0O 4
Chen YJ 2018 24/24 O@EBE® 4
Chen FM 2023 32/32 Q@ 3
Bai XY 2022 100/100 Q2E@WBED® 7
Shao LH 2019 40/40 0O 2
Cui Y 2021 108/92 OeB@WEG®O 6
Liu ST 2019 93/93 O2B@EBO 6
Sun WL 2019 58/58 000 3
Li RJ 2019 40/40 0666 4
Shu YS 2021 41/41 QEB@EDE 6
Gui PG 2018 40/40 [0OEE) 5
Wen W 2021 30/30 OOO6) 4
Ma 'S 2023 41/43 OQDEO® 5
Gong S 2020 65/65 O@BE@EME®) 6
Chen ZX 2021 200/200 OeB@WE®O 6
Ma LY 2018 40/40 02EBBGO 6
Huang YY 2023 41/41 Q2E@WBEED® 7
Prell J 2018 41/53 @ 2
Wang JP 2013 60/60 OEE@EDE 4

Notes: D Incidence of lower-extremity deep venous thromboembolism (DVT/VTE) @ APTT (Activated Partial Thromboplastin Time) &)
FIB (Plasma Fibrinogen) @ DD (D-dimer) & PT (Prothrombin Time) ® TT (Thrombin Time) (D Left femoral venous flow velocity @ Right
femoral venous flow velocity @ Mean venous blood flow velocity of the lower limbs

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of padicipants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)
Other bias

0% 25% &% 75%  100%

.an risk of hias DUncIearrisk of bias .High tisk of hias

Figure 2 Overall publication bias plot.
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cuivaorn |2 |2 | @ @@ 2 |2 reduces DD. See Figures 10-11.
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Mas202: | @ |2 @@ @] 2|2 the control group. The pooled results showed a statis-
reiznte| @ @200 @2 tically significant difference (OR=-0.19, 95%CI:
* | : (=0.27, —0.11), P<0.00001). It can therefore be
shaolH2019 | @ | @ (@ |2 |2 | @ @ considered that venous pressure therapy increases
suvszoz | @ @2 @@ @ PT. See Figures 12-13.
sunwizois (@ (@ S (@2 |2 |2
wangp2012 (@ |2 (2 1@ @] 2 | @ Meta-analysis of TT
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Figure 3 Publication bias plot for individual studies.

Experimental Control Odds Ratio Odds Ratio
Study or Subgrou; Events Total Events Total Weight M-H,Fixed, 95% Cl M-H, Fixed, 95% CI
Baixy2022 5 100 13 100 8.0% 0.35[0.12,1.03] I
Chen FM2023 1] 32 g 32 35% 0.081[0.00,1.45] *
ChenYJ2018 1 24 ] 24 3% 0.17[0.02,1.54] - = |
Chen Z{2021 0 200 3 200 2.3% 0.14[0.01,274] *
Cuiy2021 B 108 16 92 105% 0.28[0.10,0.75] —
Gong 52020 1 65 ] 65 3.2% 0.19[0.02,1.65] - 1
GuiPG2018 1 40 7 40 4.4% 012[001,1.03) ————— |
Huang YY2023 3 41 9 41 54% 0.28[0.07,1.13]
Li RJ2019 2 40 9 40 55% 0.18[0.04, 0.90] I
Liu 8T2014 1 93 7 93 4.5% 0431002, 1.11] - T
Ma L¥2018 2 40 8 40 4.9% 0.21 [0.04, 1.08] —_—t—
Ma 52023 1 41 8 43 4.9% 0411[004,0982] ———————
Prell J2018 3 41 14 53 7.3% 0.22[0.06, 0.83] [ —
Shao LH2019 0 40 1 40 1.0%  0.33[0.01,8.22
Shu¥S2021 2 4 2 41 49%  0.21[0.04,1.07)]
SunwL2019 1 1] g 58 51%  0.11[0.01,081]
Wang JP2013 1 60 g B0 51%  0.11[0.01,091]
Wen w2021 4 30 1 30 6.2%  0.27[0.07,0.98
Zeng TT2018 4 60 17 B0 10.3%  0.18[0.06,058] ——
Total {95% CI) 1154 1152 100.0%  0.20 [0.14, 0.29] <>
Total events 38 162
Heterogeneity: Chi*= 3.82, df= 18 (P = 1.00); F= 0% ! t t |
0.01 0.1 10 100
Testioroveralleflect.2=8.67 (7<.0.00001) Favours [experimental] Favours [control]

Figure 4 Forest plot of the incidence of lower limb deep venous thrombosis.



16 Niu et al.: Coagulation biomarkers in venous pressure therapy

- SE(0GIOR] N
S
’ ! ]
’ 1 kY
FANE Y
P
’ | \
// ! ‘\
P § I Ay
r | A
05T 2 | O ¥
y o 9
,
SN
/I q) \\
g ‘ \
: s
T o i
5 X
/ s
/ d)} N
Il ! \\
7 ! .
F} J\ \\
IJ ! \\
154 o o i %
e} Y
! A
i *
1 N\
| “
) , | . \ R
0.01 0.1 1 10 100

Figure 5 Funnel plot of the incidence of lower limb deep venous thrombosis.

Testfor overall effect, Z=9.98 (P = 0.00001)

Favours [experimental]

Favours [control]

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean S0 Total Mean 8D Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Bai #2022 2685 318 100 2401 345 100 6.4% 284 [1.92, 3.76] =
Chen¥J2018 3249 1.36 24 3737 239 24 445% -4.88[598,-3.78] ]
Chen 242021 2801 201 200 2896 21 200 334% -0.95[1.35,-0.55) L |
Cuiyz021 2476 308 108 2434 294 92 7.E% 042042 1.26
Gang 52020 3611 208 B 3494 107 B 17.0% 117 [0.61,1.73] a
Gui PG2018 38.31 04 40 3281 5497 40 1.6%  6.80[4.95 869 -
Huang ¥v2023 2642 216 41 2456 289 41 4.4%  1.86[0.76, 2.96] I
Liv ST2014 3385 324 93 3454 384 a3 2% -069[1.71,033] 1
Ma Ly2018 4114 224 40 3321 3.02 40 4 0% TA3[6.76,9.10] -
Ma 52023 3593 1.99 41 3077 2 43 TA% 516431, 6.01] -
Shuys2021 4021 485 41 3315 486 41 1.2% 706 [4.94 918] =
Wang JP2013 2945 489 60 2949 482 &0 1.8% -0.04 [1.80,1.72] 1
Wen w2021 3451 304 30 2911 288 30 2.3% 5.40([3.88, 697 =
Zeng TT2018 3735 29 GO 29.54 433 G0 3% 781649913 -
Total (95% CI) 943 929 100.0%  1.18 [0.95,1.42]
Heterogereity, Chi®= 659.55, df=13 (F = 0.00001); F= 93% 5_1 00 50 . slu PP

Figure 6 Forest plot of APTT.
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Figure 7 Funnel plot of APTT.
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Testfor overall effect: Z= 3516 (P = 0.00001%

Favours [experimental] Favours [control]

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean 5D Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Baixv2022 405 081 100 472 065 100 46% -0.67[-0.84 -0.50]
ChenyJ2018 331 0.1 24 374 029 24 B8% -043[057, -0.29]
Chen Zx2021 214 024 200 391 022 200 EB84% -1.77[1.82-1.77
Cuiv2021 329 0OFB 108 336 0.B8 92  26% -0.07[0.30,0.16]
Gong 52020 291 057 65 314 0453 B5  3.9% -023[04Z2 -0.04]
GuiPGZ018 304 014 40 48 061 40 37% -1.76[-1.85, -1.57] £
Huang Y2023 286 043 41 367 1.03 41 1.2% -0.81[1.15 -0.47] 1
Li RJZ019 318 1.02 0 374 1.24 40 DE% -0.55[-1.05, -0.058]
Liy 5T2019 348 1.09 93 515 1.21 93 1.3% -1.67[2.00-1.34]
Ma L2018 328 24 an 313 1.02 40 0.2% 015 [F0.EB, 0.96]
Shuys2021 321 0498 41 352 112 41 0.7% -0.31[0.F7,0.19]
Wang JP2013 382 037 60 383 058 B0 4 6% -0.01[-018,0.18]
ZengTT2018 311 067 G0 423 0496 B0 1.6% -1.12[-1.42,-0.82]
Total (95% CI) 912 896 100.0% -1.40 [-1.44, -1.36]
Heterageneity: ChiF= 1087 13, df= 12 (F < 0.00001); F= 3% I I J !
Testfn?nverzleﬁectz:m 5;1(P<DI§DDDW) ! <hoa L f 2l 1
’ ’ ’ Favours [experimental] Favours [control]
Figure 8 Forest plot of FIB.
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Figure 9 Funnel plot of FIB.
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean S0 Total Mean SO Total Weight IV, Fixed, 95% CI IV, Fixed. 95% CI
Baixv2022 047 012 100 063 018 100 4.T% -0.15 019, -0.11]
Chen FM2023 8429 3427 32 1038 3233 a3 0.0% -1.79[-3.42 -0.16] N
Chen Zx2021 0.64 0.0y 200 0.a8 008 200 40.7% -0.25 026 -0.24] L
Cui Y2021 0.1 oos 108 0.22 0.06 92 27T8% -0.01 -0.03,0.01] b
Gong 52020 1.1 0.33 Ba 1.39 018 65 0.8% -018 027 -0.09]
Huang Y2023 017 0.01 41 0.28 0.06 41 19.2% -041 013 -0.09] I
Liu 572014 198.85 8254 93 31454 12054 43 0.0% -155.69 1845.38,-126.00] 1
Ma 52023 252 0.27 41 3132 0.2r 43 0.8% -0.60[-0.72 -0.48]
Shu 32021 0.7y 0.21 41 1.22 0.249 41 0.6% -0.43[-0.54 -0.32]
SunWL2018 551.24 146.72 58 B43.45 10858 43 0.0% -92.21[-155.18,-29.24] s
Wang JP2013 0.61 n1s &l na2 012 A0 2 8% -0.01 006, 0.04]
W W2021 0.52 0.08 k] 0.74 01 20 2.9% -0.22[-0.27 -0.17]
Total {95% CI) 869 855 100.0% 0.15[-0.15, -0.14]
Heterogeneity: Chi®= 80825, df = 11 (P =0.00001); F= 99% I—1EIU -E:IJ b S‘U ‘IEIDI

Figure 10 Forest plot of DD.
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Figure 11 Funnel plot of DD.
Experimental Control Mean Difference Mean Difference

Study or Subgroup  Mean _ SD Total Mean S0 Total Weight V. Fixed. 95% Cl IV, Fixed. 95% CI
Bai(v2022 14.51 22100 1346 1.7 100 1.7% 1.05[047 1.63]
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Chen Z42021 1017 0486 200 1166 072 200 36.1% -149[1.62 -1.36] L]
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Gong 52020 132 049 69 1283 0.57 [k} g.8% 0.27 [0.01,0.53]
GuiPG2018 1824 1.1 40 182 1.14 40 2.4% 2.04[155 2.53)
Huang YY2023 1386 263 41 1248 2.23 41 0.5% 1.48[0432 2.44] i
LiRJZ019 17.35 1.44 40 1315 071 a0 2.3% 4.20[3.70,4.70] "
Liu 8T2019 1264 057 93 1247 054 43 227%  0.07[-009,0.23] b
Wa L2018 17.21 1.04 40 1564 251 40 0.8% 1.87[0.73, 2.41] i
Ma S2023 1402 1.47 41 1203 1.36 43 1.8% 1.97 [1.34, 2.60]
Shuvg2021 1736 1.21 41 1514 2.32 4 0.9% 223143 3.07) i
Wang JP2013 1076 0.34 G0 1086 0.7 G0 13.3% -010[-031,0.11]
Wian WW2021 1523 16 30 1234 1.64 30 0.9% 289[207, 3.71] 5
Zeng TT2018 1583 1.47 G0 1234 175 60 1.7% 349291, 4.07] J
Total {95% CI) 983 960 100.0% -0.19 [-0.27, 0.11]
Heterogeneity: ChF= 1150.56, df= 14 (F = 0.00001); F= 93% o a 7 = T
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Figure 12 Forest plot of PT.
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fixed, 95% CI
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Figure 15 Funnel plot of TT.

dom-effects model, the analysis found that TT in the
observation group was significantly higher than in the
control group. The pooled results showed a statistical-
ly significant difference (OR=0.43, 95%ClI: (0.31,
0.53), P<0.00001). It can therefore be considered
that venous pressure therapy increases TT. See
Figures 14-15.

Meta-analysis of Femoral Venous Flow Velocity

Five studies were included for both left and right
femoral venous flow velocities. Heterogeneity testing
indicated heterogeneity for one side (I2=85.0%,
P<0.0001) and homogeneity for the other side (I?
=41.0%, P=0.15). Accordingly, random- and fixed-
effects models were used, respectively. The analysis
found that both left and right femoral venous flow
velocities in the observation group were significantly
higher than in the control group. The pooled results
showed statistically significant differences (OR=0.77,
95%Cl: (0.48, 1.05) for one side; OR=1.71, 95%Cl:

(1.39, 2.02) for the other; P<0.00001). It can there-
fore be considered that venous pressure therapy
increases both left and right femoral venous flow
velocities. See Figures 16-17.

Meta-analysis of Mean Lower-Limb Venous Flow
Velocity

Eight studies were included for mean lower-limb
venous flow velocity. Tests for heterogeneity indicated
substantial heterogeneity among the studies (I?
=98.0%, P<0.00001). Using a random-effects
model, the analysis showed that the mean lower-limb
venous flow velocity in the observation group was
significantly higher than in the control group. The
pooled results demonstrated a statistically significant
difference (OR=2.52, 95%Cl: (2.28, 2.76), P<
0.00001). It can therefore be considered that venous
pressure therapy increases mean lower-limb venous
flow velocity. See Figures 18-19.
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fixed, 95% ClI
Baixy2022 2418 355 100 2224 361 100 83% 1.94[0.95 293
Gong 52020 2606 094 65 2475 1.02 65 718% 0.30[-0.04, 054
Huang Y2023 1825 2328 41 1687 3186 41 7%  1.38([0149, 257
Shu ¥520 2522 308 41 2323 2496 41 48% 1.959 (068, 3.30]
Wang JP2013 13 26 60 11.2 26 B0 94% 2.30[1.37,3.23
Total {95% CI) 307 307 100.0% O0.77 [0.48,1.05]
Heterogeneity: Chi*= 27.54, df= 4 (P = 0.00013; F= 5% e = : g -
Testfor overall effect: Z= 5.26 (P = 0.00001) Favours [experimental] Favours [control]
Figure 16 Forest plot of left femoral venous flow velocity.
Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Bai ®v2022 23327 31 100 2182 283 100 139% 1.45[061,229
Gong 52020 2574 114 G5 2415 1.08 G5 A32% 1.59[1.20,1.98]
Huang Y2023 1837 217 41 1696 3.29 41 B.7% 1.41[0.20, 2.62]
Shuys82021 2536 3N 41 2218 274 41 58%  3.21[1.92, 450 =
Wang JP2013 137 24 GO 116 248 G0 104% 210[1.13,3.07]
Total (95% CI) 307 307 100.0% 1.71[1.39, 2.02] |
Heterogeneity Chif= B.77, df= 4 (P=0.15); F= 41% 5_1 e su z slu mu:
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Figure 17 Forest plot of right femoral venous flow velocity.
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
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Figure 18 Forest plot of mean lower-limb venous flow velocity.
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The incidence of VTE spans from childhood
through old age and increases with advancing age;
among individuals aged 80 years, the incidence is
approximately 30-fold higher than in younger age
groups. Clinical precipitants such as surgery, frac-
tures, and external trauma can disrupt venous blood
flow and elevate patient risk (25). Venography
remains the clinical gold standard for diagnosing
VTE; however, despite its high accuracy, it is invasive
and may cause harm. By contrast, biomarkers provide
key adjunctive information for clinical assessment,
and among these, coagulation markers are highly
sensitive for predicting and diagnosing thrombosis.
Accordingly, evaluating the efficacy of venous pres-



J Med Biochem 2026; 45 (1)

21

sure therapy using coagulation indices is highly feasi-
ble.

In this study, we employed meta-analysis to syn-
thesize findings across different periods, regions, and
research teams, thereby constructing a comprehen-
sive and dynamic evidence base. Meta-analysis uses
systematic and transparent procedures that enhance
the rigor and credibility of the research process.
Moreover, because individual study results may vary,
meta-analysis offers a structured framework to quan-
tify and interpret between-study heterogeneity (26,
27).

APTT is a sensitive screening indicator com-
monly used clinically to reflect intrinsic coagulation
activity. TT and PT are effective clinical indicators of
plasma coagulation factor activity; both can rise sig-
nificantly when parturients develop coagulation dys-
function or experience massive hemorrhage. D-dimer
(D-D) is a degradation product of fibrinolysis; its ele-
vation indicates a hypercoagulable state and
enhanced fibrinolysis, showing high sensitivity for
early diagnosis of DVT. Fibrinogen (FIB) is a protein
involved in both coagulation and hemostasis; in the
hypercoagulable state seen in parturients, its level can
increase markedly, indicating thrombotic risk (28,
29). Our results show that after venous pressure ther-
apy, the incidence of VTE is substantially lower,
venous blood flow velocities are faster, and coagula-
tion-related indices such as APTT, PT, TT, FIB, and D-
D improve significantly compared with the control
group. These findings further suggest that venous
pressure therapy exerts notable anticoagulant effects,
alleviates venous congestion, accelerates venous
blood flow, and ultimately reduces the risk of VTE,
thereby playing a positive preventive role.

The possible mechanisms are as follows: air
pressure wave therapy, a common form of venous
pressure therapy, can act as a »muscle pump,« pro-
pelling venous blood toward the heart and thereby
promoting venous circulation. This helps mitigate
hypercoagulability and improves fibrinolytic function,
jointly producing anticoagulant and VTE-preventive
effects. Intermittent pneumatic compression (IPC) is
another effective venous pressure therapy that pro-
motes lower-limb venous circulation by cyclically
modulating pressure and accelerating the clearance
of venous stasis. This generates pulsatile flow and
enhances venous return in the distal deep venous sys-
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