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Abstract

Background—Most non-oncologic clinical practice guidelines recommend restrictive allogeneic
blood transfusion practices; however, there is a lack of consensus regarding the best transfusion
practice in oncology. We conducted a systematic review of the literature to compare the efficacy
and safety of restrictive versus liberal transfusion strategies in patients with cancer.

Methods—A literature search using MEDLINE, PUBMED and EMBASE identified all
controlled studies comparing the use of restrictive with liberal transfusion in adult oncology
participants up to August 10, 2015. Two review authors independently assessed studies for
inclusion, extracted data and appraised the quality of the included studies. The primary outcomes
of interest were blood utilization and all-cause mortality.

Results—Out of 4241 citations, six studies (3 randomized and 3 non-randomized) involving a
total of 983 patients were included in the final review. The clinical context of the studies varied
with 3 chemotherapy and 3 surgical studies. The overall risk of bias in all studies was moderate to
high. Restrictive transfusion strategies were associated with a 36% reduced risk of receiving a
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perioperative transfusion (risk ratio (RR) 0.64, 95% confidence interval (CI) 0.49 to 0.83). There
was no difference in mortality between the strategies (RR 1.00, 95% CI 0.32 to 3.18). There were
no differences in adverse events reported between the restrictive and liberal transfusion strategies.

Conclusion—Restrictive strategy appears to decrease blood utilization without increasing
morbidity or mortality in oncology. This review is limited by a paucity of high quality studies on
this topic. Better designed studies are warranted.

Introduction

Anemia in cancer patients is pervasive with studies reporting rates up to 90%.[1-3] The
etiology of anemia in cancer patients is multifactorial and involves multiple different
mechanisms including nutritional deficiencies, surgical blood loss and myelosuppressive
effects of chemotherapy and radiation.[3, 4] Numerous studies have demonstrated that
anemia is a prognostic indicator of poor clinical and oncologic outcomes.[5-10]

A combination of clinical studies revealing the adverse impact of anemia and animal models
demonstrating optimal oxygen transport at hemoglobin levels greater than 10 g/dL has
resulted in the historical trend towards liberal use of red cell transfusions to correct anemia
in oncology patients.[9, 11, 12] Despite the liberal use of transfusion in many oncology
studies, there are little data to support the efficacy of correcting anemia with transfusion.[13]
In fact, there is evidence that suggests that blood transfusions are independently associated
with worse perioperative and oncologic outcomes.[14-17] Furthermore, there is evidence
from other subspecialty fields that a liberal blood transfusion strategy does not improve
clinical outcomes over a restrictive strategy.[18-20] As such, many subspecialty societies
have developed specific clinical practice guidelines that recommend restrictive red cell
transfusion.[21-23] Evidence from institutional quality improvement initiatives has
demonstrated that restrictive strategies have similar clinical outcomes while utilizing less
blood.[21-27]

Despite the widespread adoption of restrictive transfusion strategies seen in other fields, the
oncology community has been resistant to change. This is in part because oncology patients
are perceived to be different than non-oncology patients. The use of anticancer treatments
such as radiotherapy and chemotherapy can lead to anemia and subsequent treatment delays
if the anemia is not corrected quickly. Furthermore, the high incidence of fatigue in this
patient population requires different transfusion strategies than other acutely ill populations
to improve quality of life.

There is a lack of consensus regarding best transfusion practices resulting in in wide
variability in blood utilization.[28-30]. Therefore, we conducted a systematic literature
review to compare the efficacy and safety of restrictive versus liberal transfusion strategies
in patients with cancer. The purpose of this review was to find, evaluate and summarize the
existing literature to fill a gap in knowledge regarding restrictive transfusion strategies in
oncology.
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Methods

Study design, protocol and registration

We adhered to the Cochrane Collaboration methodology for conducting this review.[31]
Study methodology was defined a priori and our protocol was registered online in advance
(PROSPERO CRD42015019732). We report our results according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses recommendations for reporting
(PRISMA) statement.[32]

Eligibility criteria
Controlled studies comparing a liberal allogeneic packed red blood cell transfusion strategy
to a restrictive allogeneic packed red blood cell transfusion strategy in adult oncology
patients were considered. This included randomized and non-randomized studies. It was
anticipated that the exact trigger or strategy may vary between studies. Patients could be
receiving treatment with curative or palliative intent. Curative intent may involve surgical or
medical treatment including chemotherapy or radiotherapy. Studies involving infants or
neonates were excluded.

Data sources and search strategy

A literature search was performed with guidance from an experienced public health research
librarian (HV). We searched the following databases: MEDLINE (Ovid), PUBMED
(National Library of Medicine), EMBASE (Ovid) from inception until August 10, 2015.
Additionally, all highly relevant studies were searched in Scopus (Elsevier) to determine if
any unique studies were missed by the database searches. Bibliographies of the included
studies were examined for highly relevant citations. Our search was restricted to adult
patients and controlled studies published in English. No other restrictions were applied. The
Medline search strategy is provided in Appendix A.

Study selection

The PRIMARY Excel Workbook for Systematic Reviews was used to screen titles and
abstracts of items found through database searching.[33] Two reviewers (LP and JT)
independently screened titles and abstracts in which they were blinded to authors and journal
titles. Full texts were retrieved for relevant citations. In cases of disagreement, the reviewers
reached a consensus through discussion or through third party adjudication (MLO).

Data collection

Two review authors (LP and JT) independently abstracted study characteristics and
outcomes using a data extraction form. All characteristics and outcomes were reviewed
together and discrepancies were resolved through discussion. In case of persistent
disagreement, MLO served as an adjudicator. LP entered all data into RevMan version
5.3.19[34] and data were verified by JT and MM. Dichotomous outcomes were collected
according to number of patients affected. Study authors were not contacted for missing data.
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The primary outcomes of interest were blood utilization and all-cause mortality. Secondary
outcomes included cancer-related mortality, perioperative morbidity (infection, venous
thromboembolism, pneumonia, unintended intubation, renal failure, stroke, cardiac arrest,
myocardial infarction, flap failure, and prolonged ventilator use), transfusion-related adverse
events, and other adverse events. We collected all outcome data reported in each study.

Quality assessment

Two reviewers (LP and JT) independently appraised the quality of the included studies. The
Cochrane risk of bias tool was used to assess the randomized studies.[31] The tool judges
the risk of 5 types of bias (i.e., selection, detection, performance, attrition, reporting) and
other potentials to validity threats (e.g., funding, imbalanced use of co-intervention, etc.).
Each potential source of bias was graded as low, unclear or high. Non-randomized studies
were also independently appraised with A Cochrane Risk of Bias Assessment Tool: for Non-
Randomized Studies of Interventions (ACROBAT-NRSI).[35] Studies were judged for the
potential for bias due to confounding, selection of participants, measurement of
interventions, departures from intended interventions, missing data, measurement of
outcomes, and selection of the reported result. Each potential source of bias was graded low,
moderate, serious, critical risk of bias or no information at the outcome level. An overall risk
of bias judgment for each non-randomized study across all domains was determined based
on the level of bias of each of the aforementioned components. Studies were only
determined to be low risk if they met criteria for low risk on all domains. Otherwise they
were judged to be at moderate risk of bias or higher. Disagreements were resolved through
discussion.

Summary measures, synthesis of results and analysis

Results

We performed our meta-analysis using RevMan.[34] We calculated the risk ratio for
dichotomous variables and the mean difference for continuous variables. Data were
synthesized using fixed effects models except when significant heterogeneity was found. We
used the 12 statistic to examine heterogeneity among the studies.[36] In the presence of
significant heterogeneity (P<0.05), we fit a random effects model based on the method of
Der Simonian and Laird.[37] We analyzed only the available data in accordance with the
Cochrane Handbook for Systematic Reviews of Interventions chapter on missing data.[36]
The patient was the unit of analysis. If insufficient data existed (< 2 studies reporting on the
same outcome), descriptive statistics were utilized to report outcomes.

Study selection

The PRISMA flow diagram in 1 illustrates the study identification and selection process.
There were 4241 studies identified through our search, of which 14 were retrieved for full
evaluation. Of the 14 articles retrieved for full-text review 6 studies involving 983
participants were included for the final review: 3 randomized controlled trials [38-40] and 3
nonrandomized studies.[26, 27, 41]
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Study characteristics

Risk of bias

The study characteristics are depicted in Table 1. Three studies took place in the context of
chemotherapy [38, 40, 41] and three studies were in the context of surgery.[26, 27, 39]
Transfusion strategies were evaluated in several different types of cancer including
leukemia,[40, 41] gastric,[38] colorectal,[26] hepatobilliary,[27] and mixed surgical
oncology patients.[39] Two studies were conducted in the United States,[26, 27] one in
Brazil,[39] one in Canada,[40] one in the Netherlands[41] and one in Korea.[38] There was
significant heterogeneity in the definition of restrictive and liberal transfusion strategies with
overlap between studies. The restrictive strategies ranged from use of a hemoglobin trigger
of 7 g/dL [27, 39] to 8 g/dL[40] to 10 g/dL.[38] One study utilized age-dependent
transfusion triggers ranging from 7.2 g/dL to 8.0 g/dL[41] and one used an individualized
approach with no specific trigger.[26] The liberal strategies also varied with studies utilizing
a hemoglobin trigger of 9 g/dL,[39] 9.6 g/dL,[41] and 12 g/dL.[27, 38]. Two studies did not
utilize specific triggers and were described as liberal blood transfusion use based on
standard practice.[26, 27] In all 3 randomized trials, random allocation was at the patient
level. Three trials included fewer than 100 participants.[38, 40, 41]

Randomized Studies—The risk of bias graph for randomized studies is depicted in
Figure 2a. We judged the risk of random sequence generation (selection bias) to be low for
all 3 randomized trials.[38—40] Two trials used a random table number generator [38, 39]
and one trial used a computer-generated random number sequence.[40] Allocation
concealment was reported for two of the three trials. In one study it was unclear if allocation
occurred centrally or locally.[38] One study reported blinding of participants [39] and two
studies reported blinding of outcome assessor;[39, 40] however, the primary outcomes for all
three studies were judged to be objective measures that were felt by the authors to not be
influenced by the presence or absence of blinding. Two of the three trials were judged as
being high risk for incomplete outcome data (attrition bias) because an as-treated analysis
was done with substantial departure from allocation [39] and significant cross-over between
the two strategies was noted, but raw numbers were not reported.[40] Only one study
performed a power calculation.[39] Two of the three studies were noted to have low
reporting bias. In Park et a/,,[38] one or more of the outcomes of interest were reported
incompletely so they could not be entered into the meta-analysis. In the other two, all
outcomes measured were reported.

Non-randomized studies—The risk of bias graph for non-randomized studies is
depicted in Figure 2b. Significant confounding was present in all three studies with
differences between strategies not accounted for in analysis. Judgments on the other
domains ranged from low to serious. No studies were regarded as critical. Selection bias was
low in one study as all patients who underwent liver resection were included in a
prospectively collected database. Intervention status was well defined for two studies.[27,
41] None of the three studies reported effect size and no information was provided regarding
departure from intended interventions. All three studies were noted to have overall high risk
of bias. This judgment was dominated by the high risk of confounding in all three studies.
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Results of individual studies and synthesis of results

The studies varied in the outcomes reported and therefore we were unable to pool data for all
outcomes of interest. We were able to provide aggregate data for the following outcomes:
all-cause mortality, surgical site infections (SSI), urinary tract infections (UTI), venous
thromboembolism (VTE), objective response, bleeding, myocardial infarction (MI) and
proportion of patients transfused during the perioperative period. Blood utilization data were
reported using different measures for each study and thus we report descriptive results for
transfusion rates and blood usage. The summary of effect estimates and findings by
outcomes are listed in Table 2. Forrest plots for all analyses not provided in the manuscript
are available in Appendix B.

Blood utilization—The three surgical studies reported blood utilization data and the
proportion of patients transfused. Of the three surgical studies, Froman et a/.,[26] reported
the transfusion rate during three different time periods (preoperative, intraoperative,
postoperative). Pinheiro et al.,[39] reported transfusion events post-operatively and Wehry et
al.[27] evaluated all transfused patients, but did not specify the time period of transfusion.
When we pooled the outcomes for proportion of patients transfused during the perioperative
period, the restrictive strategy was associated with a 36% decreased risk of transfusion (RR
0.64, 95% CI 0.49 to 0.83).

The three studies evaluating transfusion strategies in chemotherapy patients used different
variables to report blood utilization and thus we were unable to combine these results.
Webert et al.,[40] reported the liberal group received more transfusions/patient-day than the
restrictive group (0.233 v. 0.151; RR 1.56; 95% CI 1.16 to 2.10). Jansen et al.,[41] reported
the total number of RBC transfusions per patient (9.6 v. 10.8; RR —1.20; 95% CI -2.70 to
0.30) and the number of RBC units given per transfusion (1.3 v. 1.8; RR —0.50; 95% ClI
—0.70 to —0.30). Park ef a/.,[38] reported the total number of transfusions given before each
cycle of chemotherapy which resulted in a total of 110 units compared to 222 units of blood.

Mortality—All-cause 30-day mortality data were reported in 5 studies.[26, 27, 39-41] One
study, Pinheiro et a/.,[39] noted an increased risk of mortality in the restrictive arm. (RR
2.76, 95% CI 1.30 to 5.87). There were no deaths in Webert et a/.,[40], thus the effect was
not estimable and it was not included in the meta-analysis. There was no difference in
mortality in the other three studies. Overall, there was no difference in mortality between the
two transfusion strategies. (RR 1.00, 95% CI 0.32 to 3.18). Heterogeneity between these
studies was statistically significant (P = 0.04). Only one study[27] reported cancer-specific
mortality and in this study there was no significant difference in cancer-specific mortality
between the two intervention strategies (RR 0.21, 95% CI 0.03 to 1.60). The Forrest plot for
mortality is demonstrated in Figure 3.

Perioperative Morbidity—The outcomes reported by the studies varied and thus we were
only able to pool data on a few of the outcomes of interest. All three of the perioperative
studies reported data on surgical site infections (SSIs). Overall there was no difference in
SSlIs (RR 1.37, 95% CI 0.94 to 1.99). Heterogeneity between these studies was not
statistically significant (P = 0.92).
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Two studies reported data on UTIs and VTEs.[26, 39] There was no difference in incidence
of UTIs or VTEs. (RR 0.43, 95% CI 0.13 to 1.42 and RR 2.62, 95% CI 0.64 to 10.73).
Heterogeneity between these studies was not statistically significant (P = 0.21; P = 0.37).
One study in colorectal cancer patients reported data on anastomotic leaks.[26] Reduction in
transfusion was not associated with increased leak rate (RR 1.70, 95% CI 0.41 to 6.98). One
study that randomized post-operative patients in the ICU reported data on pneumonia, acute
kidney injury, septic shock, stroke, and need for mechanical ventilation during ICU stay.[39]
There was no significant difference between study strategies in any of these adverse events.

Transfusion-specific adverse events—Only one study reported transfusion-specific
adverse events.[38] There was no difference in patients who experienced: fever (RR 0.78,
95% CI 0.34 to 1.79), allergy with urticaria (RR 0.87, 95% CI 0.37 to 2.04), pulmonary
edema (RR 0.20, 95% CI 0.01 to 3.96), or new alloantibodies (RR 1.95, 95% CI 0.18 to
20.77).

Chemotherapy-specific adverse events—Only one study reported chemotherapy-
specific adverse events.[38] There was no difference between the two strategies with respect
to chemotherapy-specific adverse events which included: neutropenia (RR 1.19, 95% ClI
0.83 to 1.70), neutropenic infection (RR 0.86, 95% CI 0.34 to 2.15), thrombocytopenia (RR
0.89, 95% CI 0.42 to 1.87), nausea and vomiting (RR 1.06, 95% CI 0.73 to 1.55), oral
mucositis (RR 0.73, 95% CI 0.39 to 1.36), diarrhea (RR 0.91, 95% CI 0.48 to 1.70),
constipation (RR 1.19, 95% CI 0.55 to 2.59) and fatigue (RR 1.19, 95% CI 0.55 to 2.59).

Objective response—Two studies of patients receiving chemotherapy reported objective
responses.[38, 41] Restrictive transfusion was not associated with a decreased objective
response (RR 0.91, 95% CI 0.71 to 1.15). Heterogeneity between these studies was not
statistically significant (P = 0.82).

Bleeding—Two studies reported CTC grade 2 bleeding events and higher.[40, 41] There
was no difference in bleeding between restrictive and liberal transfusion strategies (RR 0.85,
95% CI 0.66 to 1.09). Heterogeneity between these studies was not statistically significant
(P=0.11).

Cardiac Events—Three studies reported cardiac-specific adverse events.[14,28,30] Two
studies reported 30-day myocardial infarction incidence[26, 39] and one study reported
cardiac rhythm dysfunction and cardiac function abnormalities.[41] There was no difference
between the restrictive and liberal transfusion strategies with regards to myocardial
infarction (RR 1.21, 95% CI 0.16 to 9.19). Heterogeneity between these two studies was not
statistically significant (P = 0.47).

Sensitivity analyses

Park et al.,[38] explored whether use of a higher hemoglobin level would improve clinical
outcomes for patients undergoing treatment with chemotherapy for advanced gastric cancer
comparing hemoglobin triggers of 10 g/dL (restrictive) v. 12 g/dL (liberal). Thus, the
hemoglobin trigger utilized in the restrictive arm was similar to the liberal hemoglobin

Cancer Treat Rev. Author manuscript; available in PMC 2017 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Prescott et al.

Page 8

trigger used in other studies. We performed a sensitivity analysis by removing the Park
study. Excluding Park impacted only the analysis of objective response. Since there were
only two studies that reported objective response, removal of the Park study resulted in the
removal of this outcome from the meta-analysis. The resulting RR for objective response
changed minimally from RR 0.91, 95% CI 0.71, 1.15 to RR 0.92, 95% CI 0.74, 1.15. Due to
differences in reported outcomes we were unable to report any combined outcomes for the 3
RCTs. The outcomes of the individual RCTs were previously described. With regards to the
NRS, we were able to pool outcomes for mortality, perioperative SSI and proportion of
patients transfused for two of the three studies. Froman and Wehry reported mortality, SSI
and proportion of patients transfused. The pooled results of these two NRS alone did not
differ significantly in magnitude of effect or in statistical significance from the original
reported outcomes. Specifically, the RR of mortality was 0.52, 95% CI 0.21, 1.25. The RR
for SSI was 1.32, 95% C1 0.72, 2.37. The RR of the proportion of patients transfused was
0.61, 95% CI 0.42, 0.89.

Discussion

Our systematic review of the safety and efficacy of restrictive versus liberal transfusion
strategies in patients with cancer demonstrates that restrictive strategies appear to decrease
blood utilization without increasing morbidity or mortality in oncologic patients. Our
findings are in concordance with outcomes from non-oncologic studies that have
investigated the role of liberal and restrictive transfusion strategies and found restrictive
transfusion strategies (defined by use of a hemoglobin trigger of 7-8 g/dL) safe and
effective.[42, 43] The Transfusion Requirement in Critical Care (TRICC) trial is a landmark
study that was one of the first trials to challenge the view that a hemoglobin threshold of 10
g/dL should be standard of care.[18] The TRICC trial revealed a non-significant trend
towards decreased mortality in the restrictive group among critically ill patients admitted to
the ICU (18.7% v. 23.3%, P = 0.1). This trial challenged the historical perspective that more
blood was better and allowed for a series of trials in other clinical settings such as
postoperative orthopedic surgery, active gastrointestional bleeding, cardiac surgery, neonatal
intensive care unit and septic shock. In fact, aside from the Pinheiro study discussed in this
review, no published RCTs to date have demonstrated an advantage to a liberal transfusion
strategy.

Our findings differ from pooled data from non-oncologic randomized controlled trials in that
we did not find a mortality advantage to the restrictive strategy. Salpeter et a/,[13] reported
pooled data from three RCTs that utilized a hemoglobin trigger of 7 g/dL and demonstrated
a reduction in adverse clinical outcomes including hospital and overall mortality, pulmonary
edema and bacterial infections. Similarly, in a meta-analysis of 19 trials comparing
restrictive to liberal transfusion strategies, the restrictive strategy was found to significantly
reduce in-hospital mortality (RR 0.77, 95% CI 0.62 to 0.95).[42] Only the Pinheiro study
was powered to detect a mortality difference; therefore, the meta-analysis could have been
underpowered to detect a difference in 30-day mortality outcomes.

Only one study included in our review addressed the effectiveness of transfusion and
reported no difference in fatigue between the restrictive and liberal strategies; however, this
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study utilized much higher transfusion triggers than what would be considered standard of
liberal and restrictive strategies. Furthermore, most studies failed to report functional clinical
outcomes thus making interpretations about effectiveness of transfusion not possible. We
identified two studies in our search that did not meet inclusion criteria for our review, but are
important to discuss regarding the effectiveness of blood transfusion. In the DAHANCA 5
and 7 trials, patients with head and neck squamous cell carcinoma and low pre-treatment
hemoglobin levels were randomized to transfusion or non-transfusion while undergoing
radiation.[44, 45] Patients with high baseline hemoglobin had improved clinical outcomes
compared to those with low hemoglobin. However, within the low hemoglobin group,
elevating hemoglobin levels with transfusion did not improve locoregional control, disease-
specific survival or overall survival. In fact, patients who received transfusions during
radiotherapy had worse disease-free and overall survival compared to those who did not
receive transfusions.[46, 47]

There are several limitations to this meta-analysis and systematic review. First, we limited
our review to published studies and we identified very few studies that met our inclusion
criteria. Most of these studies were small with less than 1000 total patients. Second, we were
unable to identify any high quality RCTs. All six studies included in this review had
moderate to high risk of bias. Third, the included studies represent a heterogeneous group of
patients, and clinical scenarios with varying hemoglobin triggers. To account for this, we fit
a random-effects model for all outcomes and found no differences in effect size, direction or
level of significance. No studies included in our analysis reported concomitant use of iron or
epoetin alpha thus introducing increased confounding. Only one study reported the age of
blood, which has been an increasing area of interest with regard to the potential adverse
effects of transfusions. Despite the aforementioned limitations, this is the first meta-analysis
of restrictive compared to liberal transfusion strategy in oncology. This review carefully
adheres to the PRISMA guidelines with a rigorous appraisal process in adherence with the
Cochrane review risk of bias tool.

Conclusion

In summary, a restrictive blood transfusion strategy appears to decrease blood utilization in
oncology patients without increasing morbidity or mortality. The information from this
review combined with the evidence supporting more restrictive strategies in non-oncologic
patients and increased morbidity associated with transfusions portends a need for clinical
practice change in oncology. However, given the variability in transfusion strategies
reviewed, better studies investigating the optimal transfusion trigger or patient blood
management strategy are warranted.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights
Restrictive and liberal transfusion strategies in oncology patients were compared
Restrictive transfusion strategy is associated with decreased blood utilization
No differences in mortality between the two strategies were identified

No differences in morbidity between the two strategies were identified
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Figure 1.

PRISMA Flow Diagram Illustrating the Study Identification and Selection Process
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Figure 2a.
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Figure 2.
Figure 2a. Risk of Bias Graph for Randomized Studies

Figure 2b. Risk of Bias Graph for Randomized Studies
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Restrictive Liberal Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
All-cause mortality
Webert 2008 0 29 0 31 Not estimable
Froman 2012 1 96 8 272 18.2% 0.35 [0.04, 2.79] -_—
Wehry 2015 4 60 16 126 32.2% 0.53 [0.18, 1.50] —
Jansen 2004 1 38 1 46  12.7% 1.21 (0.08, 18.72] = -
Pinheiro 2015 23 101 8 97 36.9% 2.76 [1.30, 5.87) ——
Subtotal (95% CI) 324 572 100.0% 1.00 [0.32, 3.18] .
Total events 29 33

Heterogeneity: Tau® = 0.79; Chi’ = 8.21, df = 3 (P = 0.04); I’ = 63%
Test for overall effect: Z = 0.00 (P = 1.00)
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Figure 3.
Forrest plot depicting individual studies, risk ratios and mean differences for the primary

outcome, all-cause mortality.
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Table 2

Summary of Effect Estimates and Findings from Meta-analysis

Perioperative morbidity *

SSI 3 752
UTI 2 566
VTE 2 566
Objective response 2 170
Bleeding (CTC grade 2+) 2 144
Myocardial infarction (30-day) 2 566

Outcome Studies  Participants RR 95% CI)
Perioperative blood transfusions 3 812 0.64[0.49, 0.83]
Mortality (30-day) 5 896 1.00[0.32, 3.18]

1.37[0.94, 1.99]
0.43[0.13, 1.42]
2.62 [0.64, 10.73]
0.91[0.71, 1.15]
0.85 [0.66, 1.09]
1.21[0.16, 9.19]

Page 18

RR = risk ratio; Cl = confidence interval; SSI = surgical site infection; UTI = urinary tract infection; VTE = venous thromboembolism; CTC =

common toxicity criteria

*
Proportion of Patients transfused. Includes only surgical studies.

¢Froman and Pinheiro report 30-day perioperative morbidity; Wehry no follow-up time specified.
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