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ABSTRACT

Introduction: Goal-directed fluid therapy “GDFT” is a method of oxygen delivery and hemodynamics optimization using
vasoactive and fluid infusions. According to several studies, GDFT has shown better results than traditional fluid therapy to
maintain hemodynamic stabilization

Material and Methods: Our systematic review and meta-analysis was carried out according to the PRISMA guidelines for
randomized studies. A computer literature search of PubMed, Scopus, Web of Science, and Cochrane Central Register of
Controlled Trials was conducted from inception until February 2022. All relevant outcomes were pooled in the meta-analysis
using Review Manager Software

Results: Our systematic review included three RCTs. All of them were included in our meta-analysis. There was no significant
difference between GDFT group and the control group in the maternal adverse events except in the incidence of hypotension
which was less in the intervention group. Also, there is no significant difference between the two groups in terms of PH, PO2,
PCO2, lactic acid, and base deficit. GDFT group was better in SO2 than the control group in both artery and vein. Regarding
the umbilical vein, the number of neonates who had PCO2 >46 mmHg and PO2 <21 mmHg was less in the intervention
group than the control group. On the other hand, there were no significant difference between the two groups in the number
of neonates whose PH <7.28. Finally, regarding the umbilical artery, the number of neonates who had PCO2 >46 mmHg and
PO2 <21 mmHg was less in the intervention group.

Conclusion: GDFT shows promising results in controlling the hypotension and blood gases in pregnant women compared
with the control group. Also, GDFT may provide benefits to healthy parturient women and their newborns.
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INTRODUCTION

Rapid volume expansion by administration of intravenous
fluid is essential for patients undergoing major surgeries
or patients with poor volume expansion as they need to
maintain tissue perfusion!). One of the most efficient
methods of intravenous therapy is goal-directed fluid
therapy (GDFT)™. GDFT is a method of oxygen delivery
and hemodynamics optimization using vasoactive and
fluid infusions. According to several studies, GDFT
has shown better results than traditional fluid therapy
to maintain hemodynamic stabilization. In addition,
GDFT was found to be able to increase tissue perfusion
and decrease postoperative complications. Also, it was
reported that GDFT could lead to several clinical benefits
during the perioperative period as it can help to reduce the
hospitalization and ICU stay timel*4.
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GDFT is guided by dynamic indicators such as pulse

pressure variation and stroke volume variation (SVV)
to predict fluid responsiveness®™. Also, techniques
like arterial waveform-based analysis, pulmonary
artery catheterization, echocardiography, and thoracic
bioimpedance-based technologies are needed for the
assessment of volume status(®l.

Recently, studies have discussed GDFT as suitable
management for pregnant women to control maternal
hypotension, uteroplacental hypoperfusion, and decreased
cardiac preload and output induced by anesthesia used for
cesarean section”$!. However, there is some conflict about
using GDFT. It needs esophageal doppler monitoring,
a continuous cardiac output monitoring system, and
arterial pressure pulse contour analysis. Some of these
measures are considered too invasive for pregnant women
undergoing cesarean delivery?. In our systematic review
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and meta-analysis, we aim to synthesize evidence from
published studies on the efficacy and the impact of GDFT
on pregnant women.

MATERIAL AND METHODS

Inclusion criteria

Our meta-analysis was carried out according to the
PRISMA guidelines for randomized studies!'”. It was
determined that RCTs fulfilled the following requirements:
"Pregnant ladies," "Goal-directed Fluid Therapy," and
"full-text" English. When a study failed to meet our criteria,
it was eliminated from consideration for future research.

Search strategy

We searched PubMed, Cochrane Library, Web of Science,
and SCOPUS using the following keywords: Goal-directed
Fluid Therapy and pregnancy.

We focused our research on publications written in the
English language. Other than that, he double-checked
every reference in every article.

Risk of bias assessment

To assess the quality of each study, we used the Cochrane
Handbook for Systematic Reviews of Interventions,
Second Edition. We examined how biases in selection and
performance and detection and attrition biases affected the
methodological quality as part of our methodology review.
Study quality was evaluated by assigning letters to each
criterion: "+" implies the study satisfied all criteria and was
low in bias; "?" signifies equivocal quality criteria; and "-"
denotes poor quality criteria and a high bias risk. (1)

Data collection

Each research yielded the following:

1. The name of the first author and the publishing year
of the article,

2. Study design,

Inclusion criteria,
Primary outcome,
Results for each study,
Sample;

Age at baseline

Weight;

A A

Gestational weeks (weeks);

10. Fasting duration (h);

11. Height,

12. Preoperative hemoglobin (g/L).

Statistical analysis

This meta-analysis was performed using Review Manager
5.4.0 (Cochrane Collaboration, Oxford, UK). When
describing the results of this study, researchers employed a
risk ratio and a 95% confidence interval (CI) (DerSimonian
and Laird 1986). (2,3) The degree of heterogeneity was
established using Cochrane's Q tests and 12 stats. There is
considerable heterogeneity if the 12 is more than 50% and
the P-value is less than 0.1. To decrease the heterogeneity,
the study used a random-effect model. When the p-value
was more than 0.1, it was deemed significant statistically.
Due to the insufficient number of papers included, we
could not conduct a subgroup analysis.

RESULTS

Study selection process and characteristics of studies

Our search strategy found 103 articles in these databases.
After reviewing their abstracts and titles, we ruled out 94
articles. Among the remaining nine articles, six articles
were excluded. Finally, three studies were involved.
(1-3) All of them were included in our analysis (Figure 1).
The summary and baseline characteristics of RCTs were
listed in (Table 1 and Table 2).
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Fig. 1: Prisma flow diagram

Table 1: Summary of included studies. Abbreviations; RCT: Randomized control trial, HDP: Hypertensive disorders of pregnancy, ASA; American Society
of Anesthesiologists, and GDFT: Goal-directed fluid therapy.

Study 1D Site  Study design Inclusion criteria Primary outcome Results
“Parturients with stable "Dynamic responsiveness guided fluid
Xiao et al 2014 China RCT HDP presentmg for elective Intraoperatlv.e maternal t-herapy wﬁh the L1DCO rapid system
cesarean delivery were hemodynamic changes might provide potential benefits to stable
recruited to this study.” HDP parturient and their babies."

“Parturient women with ASA

physical status one scheduled Maternal adverse events
for elective cesarean section before delivery
were enrolled in this study.”

"LiDCO rapid-guided GDFT may
provide benefit to healthy parturient
women and their newborns."

Xiao et al. 2015 China RCT

"Clear Sight-guided GDFT did not
ameliorate post-spinal hypotension
but may reduce nausea."

“Women undergoing elective Intraoperative

Y .2021 Tai RCT .
ang et al. 20 arwan ¢ cesarean delivery were enrolled.” maternal profiles.

Table 2: Baseline characteristics of included studies. Abbreviations; NR: not reported, AND IQR: Interquartile range

Weight (ke),  Height (cm), L reoperative Ge\it:::f: N Fasling
Study 1D Study arms Sample Age, m+sd rf’lis d &) rgnis d ’ hemoglobin (weeks), duration
(L) median (IQR) (1> s
Xiao et al. Intervention 26 30.0+43 81.8+14.9 162.8+7.8 1193+9.8 38 (38-40) 10.1+2.8
2014 Control 26 32.0+4.8 86.4+12.9 64.0 4.5 123.6+13.0 38 (37-39) 10.6+2.4
Xiao et al. Intervention 50 30.74+£4.02  75.73+8.66 16240450  120.90 £ 9.50 NR 1227 +3.12
2015 Control 50 30.54+3.96  77.22+13.50 162.40+5.50 118.70+9.11 NR 12.43 £3.67
Yang Intervention 37 36.6+ 4.6 69.6+8.2 159.8+4.7 NR 37.5+09 NR
etal. 2021 Control 34 35.6+3.7 674+76 160 5.7 NR 38.1+0.8 NR
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Risk of bias assessment

Regarding the quality assessment of included RCTs,
all studies were at low risk of randomization allocation,
attrition bias, reporting bias, and any other biases.
Regarding blinding, Yang ez al. 2021 reported blinding
for participants and assessment, while it was not reported
in Xiao et al. 2014 and Xiao et al. 2015!'>"31, The risk of
bias summary is shown in (Figures 2,3).

Random sequence generation (selection bias) _
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Fig. 2: Risk of bias assessment

= =

s =
= =
- | -
- |
- | -

>imo e @l. 2014

Nimo e al. 2015

0108 o

= £
- e
- =
- | -

rano et al. 20z

Fig. 3: Risk of bias assessment

Maternal adverse events before fetal delivery

There were no significant differences between Goal-
directed Fluid Therapy and control in the Incidence
of nausea and vomiting as following; [RR=0.68, CI
95%, (0.43, 1.07), P=0.1], the data was homogenous,
Heterogeneity: [(P = 0.34); I = 8%] (Figure 4).

Intervention  Control Risk Ratio Risk Ratio
Study or Subgroup __Events _Total Events Total Weight M.H,Fixed, 95% CI M.H, Fixed, 95% CI
Xiao e al. 2014 2 2 0 26 1.7% 500(0.25,99.34]
Xiao e al. 2015 5 50 750 238%  0.71(0.24,210] ——
Yang etal. 2021 13 37 21 34 745%  0.57[0.34,085 -
Total (95% CI) 13 110 100.0%  0.68[0.43,1.07] <>
Total events 20 28
Heterogeneity: Chi*= 2.18, df= 2 (P = 0.34); I*= 8% o T

Test for overall effect: Z=1.66 (P = 0.10) U\:“pwgrmgn Control

Fig. 4: Nausea & vomiting in both groups

On the other hand, the incidence of hypotension was less
in the intervention group as following; [RR=0.32 CI 95%,
(0.20, 0.52), P <0.00001)], and the data was homogenous:
[(P=0.95); I> = 0%] (Figure 5).

Intervention Control Risk Ratio Risk Ratio
Study or Subgroup _Events _Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Xiaoeal 2014 5 26 16 26 34.0% 0.31[013,073) —a—
Xiao e al. 2015 10 50 Ell 50 66.0% 0.32[0.18,059) -
Total (95% CI) 76 76 100.0%  0.32[0.20,0.52] >
Total events 15 47
Heterogeneity: Chi*= 0.00, df= 1 (P = 0.95), F= 0% o 100

Testfor overall effect Z= 4.60 (P < 0.00001) U\:y(gyvgmmn Control

Fig. 5: hypotension in both groups

Umbilical cord vessels

There was no significant difference between the two
groups regarding the PH of both umbilical artery and vein
as following respectively; [MD=0.01 CI 95%, (-0.01,
0.02), P=0.29] and [MD=0.01 CI 95%, (0, 0.02), P=0.08],
but the data was heterogenous, [ (P = 0.03); I> = 72%) and
[(P = 0.004); I = 82%]. This heterogeneity was resolved
by using the random-effect model and excluding yang
et al. 2021, and the results showed no significant difference
in artery PH, but the PH was more in the control arm in
the vein as following respectively; [MD=0.02 CI 95%,
(0, 0.03), P=0.08) and [MD=0.02, CI 95%, (0.01, 0.03),
P=0.0006). the data was homogencous as following
respectively [(P = 0.25); 12 = 25%] and [(P = 0.53); I? =
0%] (Figure 6).

Intervention Controt Mean Difference
Study or Subgroup M otal_Mean SD_Total weight 95% 1
oo 26 729 007 26 268%  0.03(0.00,0.06
733 003 43 732 004 49 408%  0.01[0.00,0.02)
005 23 734 22 324%  -0.02(0.04 000]
98 97 100.0%  0.011.0.020.031
00 Chim=7.14. dr= 2 (P = 0.03); "= 72%
Z=0.45®F =065
733 007 26 26.8% 0.03 (0.00, 0.06)
35 004 49 36.9% 0.02 (0.01, 0.03)
736 002 32 36.3%  -0.01 £0.02.0.00]
07 100.0%  0.011.0.01,0.041
1= 2 (P = 0.004); "= 82%
0d25 o008
Tost for subarous differences: Chi*= 0.12. df= 1 (P = 0.73). "= 0% sonte

Fig. 6: uterine artery PH in both groups

There was no significant difference between the two
groups regarding the PO2 (mmHg) of both umbilical
artery and vein as following respectively; [MD=1.06 CI
95%, (-1.05, 3.18), P=0.33] and [MD=1.21 CI1 95%, (-0.55,
2.97), P=0.18], but the data was heterogenous, [(P = 0.09);
12 = 58%) and [(P = 0.03); 1> = 71%]. This heterogeneity
was resolved by using the random-effect model and
excluding yang et al. 2021, and the results showed no
significant difference in artery PH, but the PO2 was more
in the control arm in the vein as following respectively;
[MD=1.88 CI 95%, (-0.37, 4.14), P=0.48) and [MD=2.53,
CI 95%, (0.48, 4.59), P=0.02). the data was homogenous
as following respectively [(P = 0.48); 1> = 0%] and [(P =
0.33); I2=0%] (Figure 7).

Intervention Control Mean Difference Mean Difference
Study or Subgrouy Mean__SD_Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.2.1 Artey
Xiao e al. 2014 2009 76 26 1989 1107 26 290%  0.20(496,536) —_—
Xiao e al. 2015 2045 675 49 1817 589 49 46.7% 228[023,479) -
Yang etal. 2021 233 6 23 282 133 22 243% -490(1097,117) —_—
Subtotal (95% CI) 98 97 100.0%  -0.07 [-4.00, 3.87] i
Heterogeneity: Tau®= 6.99; Chi*= 4.71, df = 2 (P = 0.08); F= 58%
Test for overall effect: Z=0.03 (P = 0.97)
2.2.2 Vein
Xiaoeal 2014 2693 6.01 26 2307 641 26 31.7% 3.86(0.48,7.24] ——
Xiao e al. 2015 2951 622 49 2776 686 49 367% 1.75[-0.84,4.34) T
Yang etal. 2021 315 76 36 339 67 32 316% -240(580,1.00] —=r
Subtotal (95% CI) 107 100.0% 1.11[-2.22,4.43] g
Heterogeneity: Tau*= 6.10; ChP*= 6.87, df= 2 (P = 0.03); F= 71%
Testfor overall effect Z= 0.65 (P = 0.51)

-0 -5 5
Intervention  Control
Testfor subaroun differences: Chi*= 0.20. df=1 (P = 0.65). = 0%

Fig. 7: O2 saturation in both groups
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Also, there was no significant difference between the two
groups regarding the PCO2 (mmHg) of both umbilical
artery and vein as following respectively; [MD=-1.04
CI 95%, (-2.83, 0.75), P=0.26] and [MD=-0.55 CI 95%,
(-1.87, 0.77), P=0.41], but the data was heterogenous,
[(P = 0.006); I = 81%) and [(P = 0.009); 12 = 79%]. This
heterogeneity was resolved by using the random-effect
model and excluding yang et al. 2021, and the results
showed that PCo2 was artery less in both artery and vein
in the intervention arm as following respectively; [MD=-
2.8 C195%, (-4.9, -0.7), P=0.009) and [MD=-2.3, CI 95%,
(-4.02, -0.57), P=0.009). the data was homomgenous as
following respectively [(P = 0.51); 12 = 0%] and [(P =
0.82); I = 0%] (Figure 8).

Intervention Control
Study or Subgroup _Mean__SD_Total Mean _SD_Total Weight IV, Random, 95% CI
2.3.1 Artery.

Xiao e al. 2014

IV, Randorm, 95% CI

4893 781 26 5307 875 26 291%  -414[8.65037]

Xiao e al. 2015 4852 519 49 5105 67 49 374% -243F4.80,-0.06] — ]
Yang etal. 2021 464 65 23 428 51 22 335% 360019, 7.01] [——-—
Subtotal (95% C1) 98 97 100.0%  -0.91[-5.29,3.48] | —RE—
Heterogeneity: Tau®= 11.90; Chi*= 10.27, df = 2 (P = 0.006); F= 81%

Testfor overall effect Z= 0.41 (P = 0.69)

2.3.2 Vein

Xiaoeal 2014 4384 481 26 4649 759 26 27.6% -2.65-6.10, 0.80] —_—

Xiao e al. 2015 416 512 49 4378 495 49 363% -218417,-0.19] —=]

Yang etal. 2021 39 45 36 371 4 32 360%  1.90[0.14,3.94] — —
Subtotal (95% C 107 100.0%  -0.8413.87,2.19] —e—

Heterogeneity: Tau®= 5.54; Chi*= 9.51, df= 2 (P = 0.009); = 79%
Test for overall effect: Z= 0.54 (P = 0.59)

EQ -
Intarvention Control
Test for subaroun differences: Chi*= 0.00.df=1 (P = 0.98). F= 0% a tion Gontrol

Fig. 8: Co2 level in both groups

There was no significant difference between the two
groups regarding the Lactic acid (mmol/L) of both umbilical
artery and vein as following respectively; [MD=-0.04 CI
95%, (-0.15, 0.08), P=0.52] and [MD=0.09 CI 95%, (-0.01,
0.18), P=0.07], and the data was homogenous, [(P = 0.36);
I = 0%) and [(P = 0.47); I> = 0%] (Figure 9).

Intervention Control Mean Difference Mean Difference
Study or Subgroup _ Mean _SD_Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2.4.1 Artery
Yiaoeal 2014 182 063 26 225 211 26 18% -043[128,042)
Xiao e al. 2015 152 022 49 155 035 49 982% -0.03[-0.15,0.09 d—
Subtotal (95% CI) 75 75 100.0% -0.04[-0.15,0.08] —

Heterogeneity. Chi*= 0.84, df= 1 (P = 0.36), F= 0%
Testfor overall effect Z= 0.64 (P = 0.52)

2.4.2 Vein
Xiao e al. 2014 184 05 26 204 197 26 15% -0.20[-0.98, 058
iao e al. 2015 152 0.24

49 143 024 49 985% 0.09[0.01,0.19]
75 75 100.0% 0.09[-0.01,0.18]

-

Subtotal (95% CI)
Heterogeneity: Chi*= 0.52,df=1 (P = 0.47); F= 0%
Testfor overall effect Z=1.78 (P = 0.07)

02 -0 01 02
Intervention  Control
Testfor subaroun differences: Chi*= 2.64. df=1 (P=0.10). F=621%

Fig. 9: Lactic acid level in both groups

Also, there was no significant difference between the two
groups regarding the Base deficit (mmol/L) of bothumbilical
artery and vein as following respectively; [MD=0.12 CI
95%, (-0.38, 0.62), P=0.64] and [MD=0.23 CI 95%, (-0.35,
0.82), P=0.43], and the data was homogenous, [(P = 0.18);
I =43%) and [(P = 0.35); I> = 0%] (Figure 10).

Intervention Control Mean Difference Mean Difference
Study or Subgroup __Mean _SD_Total Mean _SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2.5.1 Artery
Xiao e al. 2014 07 267 26 153 14 26 185% 083(033,1.99)
Xiao e al. 2015 016 147 49 02 131 49 81.5% -0.04 [0.59,051]
Subtotal (95% CI) 75 75 100.0% 0.12[-0.38,0.62]
Heterogeneity: Chi*=1.77,df=1 (P= 0.18); F= 43%
Testfor overall effect 7= 0.47 (P = 0.64)
2.5.2 Vein
Xiao e al. 2014 097 149 26 -15 165 26 47.1% 0530032138 —1—
Xiao e al. 2015 4105 248 49 102 146 49 529% -0.03(084,0.78] ——
Subtotal (95% CI) 75 75 100.0% 0.23[-0.35,0.82] —~
Heterogeneity: Chi*= 0.87,df= 1 (P = 0.35); F= 0%
Testfor overall effect Z= 0.78 (P = 0.43)

2 2

]
Intervention  Control
Testfor subaroup differences: Chi*= 0,08, df=1 (P = 0.77), = 0%

Fig. 10: Base deficit in both groups

Finally, the intervention group was better in SO2(%) in
both artery and vein as following respectively; [MD=6.34
CI 95%, (1.07, 11.61), P=0.02] and [MD=6.7 CI 95%,
(1.24, 12.16), P=0.02], and the data was homogenous, [(P
=0.98); I =43%) and [(P = 0.85); I> = 0%] (Figure 11).

Intervention Control Mean Difference

Study or Subgroup _Mean __ SD_Total Mean _ SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

2.6.1 Artery

Xiao e al. 2014 3379 1595 26 2757 1844 26 31.6% 6.22(3.15,1559] e —
Xiao e al. 2015 3972 1588 49 3333 16.31 49 68.4% 6.39(0.02,12.76) ——
Subtotal (95% C1) 75 75 100.0% 6.34[1.07,11.61] i

Heterogeneity: Chi*= 0.00, df= 1 (P = 0.98); F= 0%
Test for overall effect: Z= 2.36 (P = 0.02)

2.6.2 Vein

Xiaoeal. 2014 5417 2007 26 4653 21.91 26 229% 7.64[3.78,19.06) I . —
Xiao e al. 2015 65.35 1363 49 5893 1755 49 771% 6.42(0.20,1264) ——
Subtotal (95% C1) 75 75 100.0% 6.70[1.24,12.16] e

Heterogeneity: Chi*= 0.03, df= 1 (P = 0.85), F=0%
Test for overall effect: Z= 2.40 (P = 0.02)

-10 10 20
Control Intervention
Test for subaroup differences: Ch= 0.01. df=1 (P=0.93). F= 0%

Fig. 11: Neonatal PH in both groups
Neonatal adverse events after delivery

Regarding umbilical vein, the number of neonates who
had PCO2 >46 mmHg and PO2 <21 mmHg were less in
the intervention group as following; [RR=0.46 CI 95%,
(0.26, 0.82), P=0.008] and [RR=0.38 CI 95%, (0.16, 0.91),
P=0.03], and the data was homogenous, [(P = 0.79); I? =
0%) and [(P = 0.31); I> = 0%]. On the other hand, there
were no significant difference between the two groups in
the number of neonates whose pH <7.28 as following;
[RR=0.17 CI 95%, (0.02, 1.35), p=0.09] and the data was
homogenous [(P = 0.87); I> = 0%] (Figure 12).

Intervention Control Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.1pH<7.28
Yiaoeal 2014 0 26 2 26 417% 020[0.01,397) ——@——F—
Xiao e al. 2015 0 49 3 49 583%  0.14[0.01,2.69) ¢ W—F—
Subtotal (95% CI) 75 75 100.0%  0.17[0.02,1.35]  ——enEElE——
Total events 0 5
Heterogeneity: Chi*= 0.02, df= 1 (P = 0.87); "= 0%
Test for overall effect: Z= 1.68 (P = 0.09)
3.1.2PCO 2 >46 mmHg
Xiaoeal. 2014 6 26 14 26 50.0% 0.43(0.20,0.94] ——
Xiao e al. 2015 7 49 14 49 50.0% 0.50(0.22,1.13] ——
Subtotal (95% CI) 75 75 100.0%  0.46 [0.26, 0.82] -
Total events 13 28
Heterogeneity: Chi*= 0.07, df= 1 (P = 0.79); F= 0%
Testfor overall effect: Z= 2.65 (P = 0.008)
3.1.3P0 2 <21 mmHg
Xiao e al. 2014 2 26 9 26 563% 022[005083 ——
Xiao e al. 2015 4 49 7 49 438% 0.57[0.18,1.83] —
Subtotal (95% CI) 7% 75 100.0%  0.38[0.16,0.91] .
Total events 6 16
Heterogeneity: Chi#= 1.02, df= 1 (P = 0.31); F= 2%
Test for overall effect: Z=2.18 (P = 0.03)

001 100

0.1
Intervention Control
Test for subaroup differences: Chi*= 0.93, df = 2 (P = 0.63). F= 0%

Fig. 12: Neonatal adverse event in both groups

Regarding umbilical artery, the number of neonates who
had PCO2 >46 mmHg and PO2 <21 mmHg were less in
the intervention group as following; [RR=0.42 CI 95%,
(0.20, 0.90), P=0.02] and [RR=0.43 CI 95%, (0.24, 0.77),
P=0.005], and the data was homogenous, [(P = 0.29); I> =
11%) and [(P = 0.30); I> = 8%]. On the other hand, there
were no significant difference between the two groups in
the number of neonates whose PH <7.28 as following;
[RR=0.20 CI 95%, (0.02, 1.67), P=0.14] and the data was
homogenous [(P = 1.00); I> = 0%] (Figure 13).
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Intervention Control Risk Ratio Risk Ratio

Study or Subgroup __Events _Total Events Total Weight M.H, Fixed, 95% CI M.H, Fixed, 95% CI
3.21pH<7.29
Xiao e al. 2014 [ 2 26 500% 020[0.01,397) —@————
Xiao e al. 2015 0 49 2 49 500% 0.20[0.01,406 ¢ @—7——
Subtotal (95% CI) 75 75 100.0%  0.20[0.02,1.67] ——
Total events 0 4
Heterogeneity: Chi*= 0.0, df= 1 (P = 1.00); IF= 0%
Testfor overall effect Z=1.48 (P=0.14)
3.22PCO 2>46 mmHg
Xiao e al. 2014 5 26 8 26 421%  063(0.24,166) —a—
Xiao e al. 2015 349 11 49 57.9%  0.27[0.08,0.92) ——
Subtotal (95% CI) 75 75 100.0%  0.42[0.20,0.90] -
Total events 8 19
Heterogeneity: Chi*= 1.12, df=1 (P = 0.29); F= 11%
Testfor overall effect Z=2.24 (P = 0.02)
323P02 <21 mmHg
Xiao e al. 2014 7% 12 26 429%  058(0.27,1.24 — &
Xiao e al. 2015 5 49 16 49 574%  0.31[012,079) —a—
Subtotal (95% CI) 75 75 100.0%  0.43[0.24,0.77] >
Total events 12 28
Heterogeneity: Chi*= 1.09, df= 1 (P = 0.30); I*= 8%
Testfor overall effect. Z=2.82 (P = 0.005)
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Test for subaroun differences: Chi*= 0.47. df=2 (P=0.79). F= 0%

Fig. 13: Ph <7.28 in both groups

DISCUSSION

Summary of the findings

Our systematic review included three RCTs. All of
them were included in our meta-analysis. The results of
our results showed that there is no significant difference
between GDFT group and the control group in the maternal
adverse events except in the incidence of hypotension,
it was less in the intervention group. Also, there is no
significant difference between the two groups in terms of
PH, PO2, PCO2, lactic acid, and base deficit, while the
intervention group was better in SO2 than the control group
in both artery and vein. Regarding the umbilical vein, the
number of neonates who had PCO2 >46 mmHg and PO2
<21 mmHg was less in the intervention group than the
control group. On the other hand, there was no significant
difference between the two groups in the number of
neonates whose PH <7.28. Finally, regarding the umbilical
artery, the number of neonates who had PCO2 >46 mmHg
and PO2 <21 mmHg was less in the intervention group. On
the other hand, there was no significant difference between
the two groups in the number of neonates whose PH <7.28.

Agreements and disagreements

Recently, there is wide debate about using GDFT in
pregnancy to control maternal hypotension, uteroplacental
hypoperfusion, and decreased cardiac preload and output
induced by anesthesia used for a cesarean section as it needs
esophageal doppler monitoring, continuous cardiac output
monitoring system, and arterial pressure pulse contour
analysis, and some of these measures are considered
too invasive for pregnant women undergoing cesarean
delivery. Our meta-analysis is the first meta discussing
this topic, and we provided class 1 evidence about the
efficacy of GDFT in pregnancy. The results of our meta are
in the same direction as Xiao et al. 2014, and Xiao ef al.
20150211 who showed that the incidence of hypotension
prior to delivery was significantly higher than that in the
GDFT group. However, our results are inconsistent with
their results regarding the incidence of maternal adverse
events (nausea and vomiting) as their results showed

that this incidence was similar in the two groups. Also,
our results are consistent with Yang et al. 202111, who
showed that the incidence of post-spinal hypotension was
comparably high in the two groups, while regarding the
incidence of maternal adverse events, they showed that
there were fewer women who experienced nausea in the
GDFT group compared with the control group.

Strength points and limitations

Our study has several strength points (1) we conducted
all steps in strict accordance with the Cochrane Handbook
of Systematic Reviews for interventions, (2) we followed
the standard reporting guidelines of PRISMA statement
to report this work, (3) we ran a comprehensive search
of multiple electronic databases to identify all relevant
studies, and finally (4) Our study reported class 1 evidence
about the efficacy of GDFT during pregnancy. Nonetheless,
our study has a few limitations. We noticed a lack of the
RCTs investigating the effect of the GDFT in pregnancy,
so we recommend future well-designs RCTs to investigate
this impact, address an unmet clinical need, and fill this
evidence gap in the literature.

CONCLUSION

In conclusion, our meta-analysis showed no significant
difference between the GDFT group and the control group
in terms of maternal, neonatal adverse events PH, PO2,
PCO2, lactic acid, and base deficit. However, GDFT
shows promising results in controlling the hypotension and
blood gases compared to the control group. Also, GDFT
may provide benefit to healthy parturient women and their
newborns
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