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Abstract
Background: Thromboelastography (TEG 5000 and 6s Thrombelastograph 
Hemostasis Analyzer; Haemonetics) is a point‐of‐care system designed to monitor 
and analyze the entire coagulation process in real time. TEG‐guided therapy has been 
shown to be valuable in a variety of surgical settings.
Objective: To conduct an analysis of published clinical trials to evaluate the effects of TEG‐
guided transfusion for the management of perioperative bleeding on patient outcomes.
Patients/Methods: We searched MEDLINE (PubMed) and EMBASE for original arti‐
cles reporting studies using TEG vs controls in a perioperative setting for inclusion in 
this systematic review. We identified nine eligible randomized controlled trials (RCTs) 
in two elective surgery settings (cardiac surgery and liver surgery), but only one RCT 
in the emergency setting.
Results: In the elective surgery study meta‐analysis, platelet (P = 0.004), plasma (P < 0.001) 
and red blood cell transfusion (P = 0.14), operating room length of stay (LoS) (P = 0.005), 
intensive care unit LoS (P = 0.04) and bleeding rate (P = 0.002) were reduced with TEG‐
guided transfusion vs controls. Although blood product use was reduced, rates of mortal‐
ity remained comparable between the TEG group and control group. In the emergency 
setting evaluation, the RCT reported lower mortality in the TEG group than in the control 
group (P = 0.049). In addition, there were significant reductions in platelet and plasma 
transfusion (P = 0.04 and P = 0.02, respectively), and the number of ventilator‐free days 
increased, in the TEG group as compared with the control group (P = 0.10).
Conclusions: This systematic review and analysis indicate that TEG‐guided hemo‐
static therapy can enhance blood product management and improve key patient  
outcomes, including LoS, bleeding rate, and mortality.
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1  | INTRODUC TION

Timely recognition and treatment of coagulopathy is crucial in 
preventing uncontrollable bleeding.1 However, standard coagu‐
lation tests cannot provide the required differential diagnosis of 
trauma‐induced coagulopathy or massive intraoperative blood 
loss.2 Because of the time required to conduct these assays in most 
trauma centers (~45 minutes), there are also limitations to their ap‐
plication in a trauma setting.3 Perioperative monitoring is essential 
for accurate understanding of the potential coagulopathic causes 
of hemorrhage and for prompt guidance of hemostatic therapies. 
Thromboelastography (TEG 5000 and 6s Thrombelastograph 
Hemostasis Analyzer; Haemonetics) is a method used for viscoe‐
lastic point‐of‐care detection, management, and monitoring of clot 
formation and hemostasis.1,3,4 TEG is designed to monitor and an‐
alyze blood coagulation in real time, and provides a graphical rep‐
resentation of the kinetics of clot formation.5 In contrast to those 
of standard coagulation tests, the results of viscoelastic testing are 
based on the entire coagulation process, and some parameters can 
be obtained more rapidly (within 10 minutes).3,6

Viscoelastic testing is a rapid, reliable technique that can be used 
to guide hemostatic therapy in bleeding patients, enabling individu‐
alized therapy by targeting the actual deficiencies of each patient. 
Guided hemostatic therapy can be of critical value in situations of 
high blood loss, such as major surgery (eg, cardiac surgery and liver 
transplantation), or in emergency control of bleeding due to trauma 
or postpartum hemorrhage (PPH).1,4,7‒13 Perioperative bleeding 
management guidelines recommend intervention algorithms based 
on viscoelastic coagulation monitoring, and highlight the predic‐
tive value of TEG results, particularly in an emergency setting.14‒17 
However, there is no agreed, standardized algorithm for TEG‐guided 
hemostatic therapy.

In a systematic review, viscoelastic coagulation monitoring was 
found to be less expensive and more effective than standard coagu‐
lation tests in both cardiac surgery patients and trauma patients.18 In 
addition, the results from a systematic review with meta‐analysis and 
trial sequential analysis of TEG and rotational thromboelastometry 
(ROTEM) indicated that transfusion strategies guided by viscoelastic 
testing may reduce the utilization of blood product transfusion in 
patients with bleeding.19 However, there is a limited number of high‐
quality randomized controlled trials (RCTs), and those available have 
used a variety of algorithms, making it difficult to assess the impact 
of TEG across these studies. Additionally, although there have been 
some published meta‐analyses regarding viscoelastic coagulation 
monitoring, few have specifically focused on the effects of TEG‐
guided transfusion.16,18,20 Here, we report a systematic review and 
analysis evaluating the available data for TEG‐guided hemostatic 

therapy in patients undergoing surgery or massive transfusion, as 
compared with that guided by standard coagulation tests, with par‐
ticular focus on allogeneic blood product transfusion and patient 
outcomes.

2  | METHODS

This article adheres to the Preferred Reporting Items for Systematic 
Reviews and Meta‐Analyses (PRISMA) guidelines.21

2.1 | Systematic literature review

A systematic literature search of MEDLINE (PubMed) and EMBASE 
up until January 2018 was conducted to identify original, English‐
language articles that used TEG vs controls in a perioperative setting. 
The predefined search string utilized for MEDLINE was ((thromboe‐
lastography OR TEG OR viscoelastic) AND (surgery OR surgical OR 
perioperative) AND (transfusion OR haemosta* OR “blood manage‐
ment” OR hemorrhage)). The predefined search string utilized for 
EMBASE was ((thromboelastography OR TEG OR viscoelastic) AND 
(surgery OR surgical OR perioperative) AND (transfusion OR hae‐
mosta* OR “blood management” OR hemorrhage)) NOT MEDL(YES). 
The asterisk denotes a wildcard used to capture all words starting 
with ‘haemosta’.

The titles and abstracts of the identified articles were screened 
by the use of predefined inclusion and exclusion criteria. Inclusion 
criteria were as follows: RCTs, full original articles, English‐language 
articles, human subjects, and a perioperative setting. Exclusion cri‐
teria were as follows: review papers, conference abstracts or pro‐
ceedings, opinion pieces, guidelines, meta‐analyses, systematic 
reviews, editorials, commentaries, case reports/cases series, articles 
not reporting original data, retracted papers, animal models, in vitro 
or ex vivo studies, healthy volunteers, and ROTEM or other devices. 

K E Y W O R D S

blood coagulation, cardiovascular surgical procedures, elective surgical procedures, 
emergency treatment, thromboelastography

Essentials
•	 TEG‐guided therapy has been shown to be valuable in a 

number of surgical settings.
•	 This systematic review and analysis specifically evalu‐

ated the effects of TEG‐guided therapy.
•	 TEG‐guided therapy can improve blood product utiliza‐

tion and enhance resource management.
•	 Use of TEG improved key patient outcomes, including 

bleed rate, length of stay and mortality.
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A second screen was undertaken with the same inclusion/exclusion 
criteria to review the full texts of the publications. Data were then 
extracted from identified RCTs that evaluated clinical outcomes of 
TEG‐guided hemostatic therapy as compared with that guided by 
standard coagulation tests. The study subjects, authors, methods 
and time periods for each article were examined in order to avoid 
inclusion of redundant data from multiple reports.

In addition, we used the systematic literature review to identify 
relevant prospective, observational, controlled studies. As these are 
not RCTs, they were not included in the main analysis, but were used 
to inform a narrative review of the available literature.

2.2 | Data extraction and statistical analysis

Data were extracted from the identified studies for inclusion by two 
independent individuals, using a data extraction form developed 
for this purpose. In cases of disagreement, a third individual was 
consulted. Primary outcomes were blood transfusion requirements 
(units of red blood cells [RBCs], platelets, and plasma), operating 
room (OR) length of stay (LoS), intensive care unit (ICU) LoS, and 
rate of surgical reintervention. Secondary outcome measures were 
cryoprecipitate transfusion, bleeding rate (volume of blood lost over 
a defined period of time [12‐hour mediastinal tube drainage [MTD]; 
24‐hour MTD; 12‐hour MTD and pleural drainage]), other compli‐
cations beyond bleeding (eg, infections), mortality/survival, and 
total hospital LoS. In addition to the published data, information on 
further outcomes was obtained from the emergency setting study, 
including blood transfusion requirements among patients requiring 
transfusion of >2  units (RBCs, platelets, and plasma), transfusion 
of cryoprecipitate, ICU LoS, ICU LoS excluding patients who died 
within 48 hours, rates of complications (ventilator‐free days, rates of 
kidney dysfunction, thromboembolic complications, and infections 
[including sepsis]), and rates of these complications, excluding pa‐
tients who died within 48 hours. Data unavailable from the selected 
publications were requested from the corresponding authors; if no 
data were forthcoming, additional data were obtained from selected 
meta‐analyses, where possible.18,19 The risk of bias was assessed in 
included studies by use of the Cochrane Collaboration tool for as‐
sessment of risk of bias.22

Meta‐analysis methods were used to pool the results from the 
different studies in the elective surgery setting to give a single es‐
timate of the differences in outcome between treatments. All anal‐
yses were performed with the DerSimonian‐Laird random‐effects 
method, regardless of the amount of heterogeneity between stud‐
ies. The amount of heterogeneity between studies was assessed on 
the basis of the significance of the between‐study heterogeneity, 
and also on the size of the I2 value (>50%).23 Treatment differences 
for continuous outcomes are given in the form of a standardized 
mean difference (SMD)/mean difference, and the relative risk (RR) 
is reported for binary outcomes. Corresponding confidence inter‐
vals (CIs) are reported with all treatment effects, along with P values 
indicating the significance of the difference between the TEG group 
and the control group. For evaluation of outcomes in the emergency 

setting study, differences in categorical outcomes between study 
arms were assessed with the χ2 test, and differences in continuous 
outcomes were assessed with the unpaired t test.

In order to accommodate the differences in how the results 
for continuous outcomes were reported between studies in the 
elective surgery setting, the analysis was performed by calculat‐
ing the SMD between groups, rather than the raw difference. This 
provides the differences in outcome between groups in terms of 
the number of standard deviations (SDs) difference. The pooled 
outcomes for binary outcomes were expressed as an RR. Some 
studies presented continuous outcomes as only the median and 
interquartile range (IQR)/data range, whereas the data analysis 
required mean and SD values. When the summary statistics sug‐
gested that an underlying normal distribution was a reasonable 
assumption, these figures were converted to the mean and SD. In 
such instances, the mean value was assumed to be equivalent to 
the median, and the SD was assumed to be equal to either a quar‐
ter of the data range, or 0.74 times the width of the IQR. When the 
summary statistics suggested that an underlying normal distribu‐
tion was not a reasonable assumption, no conversion to mean and 
SD was possible, and the data from those studies were excluded 
from the analysis. For the additional outcomes analyzed from 
the emergency setting study, only summary data were available. 
For the categorical outcomes, only the percentage of patients in 
whom the outcome occurred was reported, and these data were 
converted to patient numbers.

3  | RESULTS

3.1 | Results of the search

The search identified 1860 articles, with 35 passing the title and 
abstract screen (Figure 1). After a full‐text review, 11 met the pre‐
defined inclusion/exclusion criteria for the meta‐analysis. One of 
these studies was excluded from the analysis on the basis of the 
study design, owing to the sole use of TEG Platelet Mapping to guide 
treatment.24 Only one RCT conducted in an emergency setting was 
identified9; it was decided to include this in a separate emergency 
setting study evaluation. This resulted in nine studies being identi‐
fied for inclusion in the elective surgery study meta‐analysis, and a 
single RCT for the emergency setting study evaluation. Thirty‐nine 
relevant prospective, observational, controlled studies were identi‐
fied by the search to inform a narrative review.

3.2 | Analysis of the RCTs

3.2.1 | Included studies

A total of nine published RCTs4,10‒12,25‒29 conducted in an elective 
surgery setting were included in the meta‐analysis (Table 1). The 
population size varied from 28 patients to 224 patients, and there 
were only two types of surgery reported: cardiac surgery (7/9, 
78%),10‒12,25‒27,29 and liver surgery (2/9, 22%).4,28 The majority of 
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studies (7/9, 78%)10‒12,25,26,28,29 utilized both standard coagulation 
tests and clinical judgment as controls. The most common reason 
for study exclusion from outcome analyses was unavailability of 
the mean/SD. Among those studies providing details of the TEG‐
based intervention transfusion algorithm employed, a variety of 
parameters were used to guide treatment (Table  S1). One RCT 
conducted in an emergency setting was included in a separate 
analysis.

3.2.2 | Risk of bias in the included studies

The overall methodologic quality of the studies was low to moder‐
ate (Figure 2). Among the nine elective surgery RCTs and the one 
RCT conducted in an emergency setting, an overall low risk of 
bias was identified for one study (9.1%).12 Random sequence gen‐
eration was adequately reported in four studies (36.4%),4,9,10,12 and 
allocation concealment was adequately reported in four studies 
(36.4%).10‒12,26 Blinding of group allocation was reported by four 
studies (36.4%),4,12,25,29 complete outcome data were provided by 
eight studies (81.2%),9‒12,25,26,28,29 and non‐selective reporting was 
reported by nine studies.4,9‒12,25,26,28,29 No other concerns about 
bias were identified for five studies (45.5%).4,9,12,26,28

3.3 | Elective surgery studies analysis

3.3.1 | Effects of intervention on primary outcomes

As shown in Figure  3, the SMD (95%  CI) showed statisti‐
cally significant reductions in platelet transfusion (P  =  0.004), 
plasma transfusion (P < 0.001), OR LoS (P = 0.005) and ICU LoS 
(P = 0.04) in the TEG group vs the control group. RBC transfu‐
sion was reduced in the TEG group vs the control group, but 
the difference did not reach statistical significance (P  =  0.14). 
Surgical reintervention rates were not reduced with TEG‐guided 
transfusion (P = 0.83). There was relatively little heterogeneity 
between the different studies for all primary outcomes; all tests 
of heterogeneity gave non‐significant results, and the I2 values 
were <50%.

3.3.2 | Effects of intervention on 
secondary outcomes

A statistically significant effect of TEG‐guided transfusion vs con‐
trol was shown for reduction in bleeding rate (P = 0.002) (Figure S1). 
Cryoprecipitate transfusion, total LoS and complications were 

F I G U R E  1   PRISMA flow diagram
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numerically lower in the TEG group than in the control group. Rates 
of mortality were not reduced in the TEG group vs the control 
group (P = 0.85). There was little heterogeneity between studies 
for bleeding rate, complications, cryoprecipitate transfusion, and 
mortality outcomes. There was considerable heterogeneity for 
total LoS.

3.4 | Emergency setting study evaluation

3.4.1 | Effects of intervention on primary outcomes

Similar levels of RBC transfusion in the TEG group and in the con‐
trol group were reported in the emergency setting study at all time 
points examined (Table 2). In the TEG group, significant reductions 
were shown for the volumes of plasma (P  =  0.02) and platelets 
(P = 0.04) transfused at 2 hours and for the volume of plasma trans‐
fused at 4 hours (P = 0.044) vs the control group. There was also a 
significant increase in ICU‐free days (P  =  0.09) for the TEG group 
vs the control group. This study did not provide data on OR LoS or 
surgical intervention.

3.4.2 | Effects of intervention on 
secondary outcomes

Lower rates of mortality within the first 6  hours from emergency 
department arrival (P = 0.032) and a greater probability of survival 
at 28  days (log‐rank, P  =  0.032; and Wilcoxon, P  =  0.027) in the 
TEG group than in the control group were reported.9 The volume 
of cryoprecipitate transfused was comparable between the groups. 
The results from our analysis showed that, whereas rates of mortal‐
ity were reduced in the TEG group vs the control group (19.6% vs 
36.4%; P  =  0.049), rates of complications were higher in the TEG 
group than in the control group (P = 0.06) (Table 2), probably because 
of survival bias.

3.4.3 | Analysis of the effects of intervention on 
additional outcomes

The results of the analysis for the additional emergency setting study 
outcomes are summarized in Table 3. A smaller proportion of patients 
received >2 units of plasma in the first 4 hours (P = 0.07) in the TEG 
group than in the control group. The proportion of patients receiving 
>2 units of RBCs during the 0‐2–hour period was also smaller in the 
TEG group than in the control group, but this difference did not reach 
statistical significance. The number of ventilator‐free days was higher 
in the TEG group than in the control group; however, the difference 
was not significant (P = 0.10). In an analysis excluding patients who 
died within 48 hours, which was performed to compensate for sur‐
vival bias, rates of kidney dysfunction and infection were lower in the 
TEG group than in the control group (P = 0.16 and P = 0.14, respec‐
tively). Additional parameters were also compared between groups, 
with no statistically significant differences being found (Table 3).

3.5 | Prospective observational studies narrative

Thirty‐nine relevant prospective, observational, controlled studies 
were identified by the search. The available outcome data reported 
in these studies are summarized below. Overall, in the elective sur‐
gery setting, reduced transfusion of allogeneic blood products was 
found when TEG‐guided therapy was employed. In the emergency 
setting, a trend towards a reduction in the use of transfused blood 
products was also reported, alongside a decrease in blood loss.

Two identified prospective studies performed in a cardiovascular 
surgery setting reported that TEG‐guided coagulation management 
reduced the use of transfusion of allogeneic blood products.30 Both 
studies demonstrated a significant reduction in overall transfusion.30,31 
One of these studies showed a significant reduction in the use of plate‐
let transfusion,30 and the other showed a significant reduction in the 
transfusion rates of RBCs, plasma, and any allogeneic blood product.31 
Whereas Fassl et al 30 reported a significantly lower rate of postop‐
erative chest tube drainage and significantly lower numbers of major 
bleeds, Aoki et al30 reported no difference in the rate of bleeding com‐
plications. One identified study performed in a liver surgery setting 
reported that TEG‐guided treatment reduced the use of transfusion 

F I G U R E  2   Risk of bias in included studies. Author‐judged risk 
of bias for each included study: low risk of bias (green “+” symbol), 
high risk of bias (red “−” symbol), and unclear risk of bias (yellow “?” 
symbol)
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of allogeneic blood products.32 The results demonstrated significant 
reductions in the number of units of RBCs and plasma transfused, but 
not in the mean total number of units of allogeneic blood products 
(TEG group, 67.9; control group, 71.4); a decrease in the total volume of 
blood products transfused was also noted.32

One identified study performed in a trauma setting showed that 
TEG‐guided therapy improved outcomes, and also reported a trend 
towards reduced use of allogeneic blood products.33 Mortality was 
also lower in the TEG group, but this was attributed, in part, to differ‐
ent baseline injury severity scores. In contrast, a separate study re‐
ported that none of the TEG variables was an independent predictor 
of massive transfusion or mortality.34 One study in a PPH setting was 
identified, and showed that TEG‐guided therapy reduced blood loss; 
blood loss (>2000 mL) and mean total blood loss occurred in a signifi‐
cantly lower percentage of patients.13 Further studies in a PPH set‐
ting are crucial, and, although recent guidelines do not recommend 
the use of viscoelastic hemostatic assays to predict PPH, they have 
highlighted their usefulness in major obstetric bleeding when used in 
conjunction with an agreed algorithm to guide blood transfusion.16,18

4  | DISCUSSION

This systematic review and analysis indicates that TEG‐guided he‐
mostatic therapy reduces the transfusion of certain allogeneic 
blood products and improves many, but not all, patient outcomes 
(as detailed in the Results section). Reduced use of allogeneic blood 

products, resulting from more accurate guidance regarding patient 
requirements, may lead to reduced risks of complications that have 
been shown to be independently associated with transfusion, and 
also a reduction in the costs associated with blood product use.35‒37 
Although performed on a limited number of studies, our meta‐analy‐
sis in elective surgery and our evaluation of data from an emergency 
setting suggest that TEG‐guided transfusion reduced the use of al‐
logeneic blood products.

Among the nine elective surgery studies analyzed, statistically 
significant reductions were demonstrated for the volumes of plate‐
lets and plasma transfused, and favorable trends were observed for 
RBC and cryoprecipitate transfusion. Typically, the primary outcome 
of elective surgery studies evaluating the use of TEG is a reduction in 
blood product use. In contrast, the primary outcome of emergency 
setting studies is typically reduction in mortality, which the single 
RCT in this setting identified.

In agreement with our results, three previous meta‐analyses of 
RCTs that included TEG showed that TEG‐guided transfusion sig‐
nificantly reduced the use of allogeneic blood products.18,19,38 They 
reported that viscoelastic‐guided transfusion led to a significant re‐
duction in the proportion of patients transfused with platelets and/
or RBCs,19 a significant reduction in transfusion of platelets, plasma, 
and RBCs,18 and a significant reduction in the proportion of patients 
receiving platelet and/or plasma transfusion,38 respectively. Among 
the prospective observational studies identified, significant reduc‐
tions in transfusion of allogeneic blood products were reported in 
two studies performed in a cardiovascular surgery setting and one 

F I G U R E  3   Primary outcomes from elective surgery studies: platelet transfusion (A), plasma transfusion (B), operating room length of 
stay (C), intensive care unit length of stay (D), red blood cell transfusion (E), and surgical reintervention (F). CI, confidence interval; SMD, 
standardized mean difference
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study performed in a liver surgery setting.30‒32 Although the data 
available for emergency settings are limited, two studies also re‐
ported a trend towards reduced use of allogeneic blood products 
and a smaller proportion of patients requiring plasma and platelet 
transfusion.13,33

Our analysis also demonstrated that TEG‐guided transfusion sig‐
nificantly improved other outcomes in an elective surgery setting. 
Statistically significant reductions were demonstrated for bleeding 
rate, and OR and ICU LoS, and positive trends were observed for 

total LoS and lower rates of complications. In agreement with our re‐
sults, one previous meta‐analysis of RCTs showed that TEG‐guided 
transfusion reduced bleeding in patients requiring massive transfu‐
sion.38 Furthermore, three prospective observational cardiovascular 
surgery studies reported that TEG data were accurate in predicting 
bleeding,39,40 including detection of abnormalities after protamine 
administration when conventional test results were normal.41 Two 
prospective observational studies performed in a trauma setting 
also showed an overall trend in favor of TEG‐guided treatment in 
predicting and diagnosing early trauma coagulopathy and the need 
for transfusion.42,43 Although high‐quality prospective studies are 
limited, our results reporting a decrease in ICU LoS are supported by 
findings from a retrospective analysis among trauma patients. This 
article reported that employing TEG‐guided trauma resuscitation led 
to a significantly shorter ICU LoS, which corresponded to savings of 
$24 500 to $33 062.44 However, a previous meta‐analysis reported 
that, because of the limited data available, improvements in clinical 
outcomes such as hospital LoS were not supported.18 In addition, 
a separate meta‐analysis also showed no significant impact of em‐
ploying a TEG/ROTEM‐based algorithm on total hospital LoS or ICU 
LoS.38 The authors highlighted that the majority of studies included 
were focused on reduction of blood loss or transfusion rather than 
hospital/ICU LoS. In contrast, our meta‐analysis is the first to iden‐
tify a significant impact of TEG‐guided transfusion on OR LoS and 
ICU LoS in an elective surgery setting. Further studies will be needed 
to confirm these exploratory findings.

The only RCT in the emergency setting evaluation reported a re‐
duction in mortality rates, and the recently published British Society 
for Haematology guidelines recommend that viscoelastic hemo‐
static assays, particularly TEG, may reduce mortality and overall 
transfusion exposure.16

When we analyzed other outcomes, that is, mortality and sur‐
gical reintervention, in an elective surgery setting, our results did 
not show that TEG‐guided transfusion led to improvements. These 
results are in agreement with three previous meta‐analyses of RCTs, 
which also did not identify improvements in rates of mortality and/
or surgical reintervention.18,19,38 A separate meta‐analysis reported 
that the limited data available did not support improvements in mor‐
tality and surgical reintervention.18 These results are not surprising 
when we consider that rates of both mortality and surgical reinter‐
vention can be influenced by factors unrelated to TEG‐guided trans‐
fusion, such as the age and health of the subject.45‒47 For this reason, 
we did not elect to include mortality or surgical reintervention as 
primary outcomes in the elective surgery assessment.

A more recent meta‐analysis did evaluate a reduction in all‐cause 
mortality as the primary outcome, using pooled results from three 
trials.48 In addition, a recent systematic review and meta‐analysis 
also used all‐cause mortality as a primary outcome for data ex‐
traction.49 In line with both our analysis and previous meta‐analyses, 
more recent analyses did not show that TEG‐guided transfusion af‐
fected mortality in an elective surgery setting.48,49

In summary, this analysis demonstrates that the use of TEG to 
guide hemostatic therapy in the perioperative setting can reduce 

TA B L E  2   Emergency setting study data (primary and secondary 
outcomes)

  TEG‐guided group Control group P value

Primary outcomes

RBC transfusiona, median (range)

0‐2 h 4.5 (2‐8) 5.0 (2‐11) 0.317

0‐4 h 6.0 (4‐13) 8.0 (4‐14) 0.434

0‐6 h 8.0 (4‐14) 8.0 (5‐15) 0.716

0‐12 h 9.5 (5‐16) 10.5 (6‐15) 0.496

0‐24 h 9.5 (5‐16) 11.0 (6‐16) 0.413

Platelet transfusiona, median (range)

0‐2 h 0.0 (0‐0) 0.0 (0‐1) 0.041

0‐4 h 0.0 (0‐1) 0.0 (0‐1) 0.981

0‐6 h 1.0 (0‐2) 1.0 (0‐1) 0.925

0‐12 h 1.0 (0‐2) 1.0 (0‐2) 0.539

0‐24 h 1.0 (0‐2) 1.0 (0‐2) 0.934

Plasma transfusiona, median (range)

0‐2 h 0.0 (0‐3) 2.0 (0‐4) 0.022

0‐4 h 2.0 (0‐5) 4.0 (0‐6) 0.044

0‐6 h 4.0 (2‐6) 5.0 (2‐8) 0.350

0‐12 h 5.0 (3‐8) 6.0 (4‐8) 0.533

0‐24 h 5.0 (3‐9) 6.0 (4‐9) 0.509

ICU‐free 
days

16 (0‐22) 8.5 (0‐19.5) 0.091

Secondary outcomes

Cryoprecipitate transfusiona, median (range)

0‐2 h 0.0 (0‐0) 0.0 (0‐0) 0.533

0‐4 h 0.0 (0‐0) 0.0 (0‐1) 0.841

0‐6 h 0.0 (0‐2) 0.0 (0‐2) 0.473

0‐12 h 0.0 (0‐2) 1.0 (0‐2) 0.121

0‐24 h 0.0 (0‐2) 1.0 (0‐2) 0.040

 Mortalityb 11/56 (19.6) b 20/55 (36.4) 0.049

  RR (95% CI)c  

 Complications 1.44 (0.98–2.10) 0.06

Abbreviations: CI, confidence interval; ICU, intensive care unit; RBC, 
red blood cells; RR, relative risk.
aData as reported in the published article. 
bn/N (%). 
cCalculated as values in the TEG group relative to those in the control 
group. 
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the requirement for blood product transfusion, enhancing resource 
management, and improving patient outcomes including bleeding 
rate, OR, ICU and total hospital LoS, and mortality. Because of the 
paucity of high‐quality studies, our analysis is based on cardiovas‐
cular surgery and liver surgery as key elective surgery settings, and 

trauma as an emergency setting. However, it is important to highlight 
that there are potential benefits of employing TEG in other settings, 
such as obstetrics, monitoring patients with congenital bleeding dis‐
orders, and assessing the coagulation status of stroke patients.50,51 
Our analysis has provided an up‐to‐date overview of the benefits 

TA B L E  3   Emergency setting study data analysis (additional outcomes)

  TEG group Control group

Treatment effect

RR (95% CI)a P value

Blood product outcomes, n/N (%)

RBC transfusion >2 units

0‐2 h 36/56 (64) 40/55 (73) 0.88 (0.69‐1.14) 0.34

0‐4 h 47/56 (84) 49/55 (89) 0.94 (0.81‐1.09) 0.43

0‐6 h 51/56 (91) 50/55 (91) 1.00 (0.89‐1.13) 0.97

0‐12 h 51/56 (91) 51/55 (93) 0.98 (0.88‐1.10) 0.75

0‐24 h 51/56 (91) 51/55 (93) 0.98 (0.88‐1.10) 0.75

Platelet transfusion >2 units

0‐6 h 7/52 (14) 6/44 (14) 0.99 (0.36‐2.72) 0.98

0‐12 h 12/52 (23) 8/44 (18) 1.27 (0.57‐2.82) 0.56

0‐24 h 12/52 (23) 11/43 (26) 0.90 (0.44‐1.84) 0.78

Plasma transfusion >2 units

0‐2 h 15/56 (27) 18/52 (35) 0.77 (0.44‐1.37) 0.38

0‐4 h 27/56 (48) 34/52 (65) 0.74 (0.53‐1.03) 0.07

0‐6 h 38/56 (68) 38/51 (75) 0.91 (0.72‐1.16) 0.45

0‐12 h 44/56 (79) 42/51 (82) 0.95 (0.79‐1.15) 0.62

0‐24 h 44/56 (79) 43/51 (84) 0.93 (0.78‐1.12) 0.45

Cryoprecipitate transfusion

0‐6 h 19/55 (35) 20/44 (45) 0.76 (0.47‐1.24) 0.27

0‐12 h 24/55 (44) 26/44 (59) 0.74 (0.50‐1.09) 0.13

0‐24 h 24/55 (44) 27/44 (61) 0.71 (0.49‐1.04) 0.08

Complication and length of stay outcomes

Total population, n/N (%)

Kidney dysfunction 12/56 (21) 15/55 (27) 0.79 (0.41‐1.52) 0.47

Thromboembolic complications 9/56 (16) 6/55 (11) 1.47 (0.56‐3.86) 0.43

Infection 13/56 (23) 18/55 (33) 0.71 (0.39‐1.30) 0.26

  MD (95% CI)b  

Ventilator‐free days, (Mean ± SD) 14.9 ± 11.0 11.4 ± 11.0 3.5 (−0.6 to 7.6) 0.10

ICU length of stay, (Mean ± SD) 10.7 ± 7.3 10.0 ± 6.7 0.7 (−1.9 to 3.3) 0.60

Excluding patients who died within <48 h, n/N (%)

Kidney dysfunction 8/36 (22) 10/26 (38) 0.58 (0.26‐1.26) 0.16

Thromboembolic complications 7/36 (19) 4/24 (15) 1.26 (0.41‐3.87) 0.68

Infection 10/36 (28) 12/26 (46) 0.60 (0.31‐1.18) 0.14

  MD (95% CI)b  

Ventilator‐free days, (Mean ± SD) 10.8 ± 7.0 12.3 ± 6.3 −1.5 (−5.0 to 2.0) 0.39

ICU length of stay, (Mean ± SD) 19.7 ± 7.3 18.6 ± 6.5 1.1 (−2.5 to 4.7) 0.54

The data contained within this table are unpublished and were provided for the purpose of this analysis.: Abbreviations: CI, confidence interval; ICU, inten‐
sive care unit; MD, mean difference; RBC, red blood cell; RR, relative risk.
aCalculated as values in the TEG group minus values in the control group. 
bCalculated as values in TEG group relative to those in the control group. 
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of TEG‐guided transfusion in both an elective surgery setting and 
an emergency setting. However, to fully assess the benefit of TEG 
across studies, a standardized algorithm is required for use in high‐
quality studies and RCTs, particularly in the emergency setting.
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