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QUESTION 1: Does allogeneic blood transfusion increase the risk of surgical site infection/periprosthetic joint 
infection (SSI/PJI)? 

RECOMMENDATION: Yes. Allogenic blood transfusion is associated with an increased risk of SSI/PJI.  

LEVEL OF EVIDENCE: Strong 

DELEGATE VOTE: Agree: 94%, Disagree: 3%, Abstain: 3% (Super Majority, Strong Consensus) 

RATIONALE 

Allogeneic blood transfusion is a standard treatment to correct anemia in the setting of perioperative blood loss [1,2]. Data derived predominantly from 
retrospective studies have suggested that the administration of allogeneic blood transfusions may increase the risk of surgical site infection in arthroplasty 
and other surgical fields [1]. Postulated mechanisms for this occurrence include transfusion-associated immunomodulation (TRIM), in which infusion of 
circulating antigens present in the transfused blood product lead to a down-regulation of the host immune response [3]. Alternatively, this association 
may represent confounding factors such as hematoma formation, the presence of comorbid conditions or more prolonged, complex surgeries [4,5].  

The association between allogenic transfusion and SSI and PJI has been explored in two recent meta-analyses. The meta-analysis conducted by 
Berríos-Torres et al. [4] for the Centers for Disease Control and Prevention (CDC) guidelines for the prevention of surgical site infection examined the 
association between blood transfusions, including both allogeneic and autologous transfusions. When comparing allogeneic transfusion to no transfusion, 
they identified 4 observational studies (n = 5,737) that showed that allogeneic blood was associated with increased odds of infection compared with no 
transfusion (odds ratio (OR): 1.96, 95% confidence interval (CI) 1.46 to 2.63, p < 0.01, I2 = 0) [2,4,6–8]. The second analysis compared allogeneic to 
autologous blood transfusions. This analysis also showed that allogeneic blood transfusions was associated with increased odds of infection when 
compared to autologous blood transfusion (OR: 4.53, 95% CI 2.37 to 8.65, p > 0.01, I2 = 0) [6,8,9]. They concluded that there were uncertain tradeoffs 
between the benefits and harms of transfusion. However, the authors noted that there was no evidence to support withholding transfusion as a strategy 
to prevent surgical site infection in patients with anemia meeting transfusion criteria.  

A second meta-analysis was published by Kim et al. [10]. This meta-analysis identified six studies (n = 21, 770) [5,6,8,11–13]. When patients who 
received allogeneic transfusion were compared to a combined group of patients who either received autologous or no transfusion, the patient cohort 
who received allogeneic transfusion was associated with increased odds of SSI (OR: 1.71, 95% CI 1.23 to 2.40; p = 0.002, I2 = 0.506). The second component 
of the meta-analysis compared patients who received allogeneic transfusion to patients who received no transfusion. Patients who received allogeneic 
transfusions remained at increased odds of infection when compared to patients who received no transfusions (OR: 1.55, 1.11 to 2.17, p = 0.01, I2 = 
0.110). Therefore, the authors concluded that strategies that reduce the need for allogeneic transfusion should be considered in order to prevent SSI/PJI 
[10].  

A review of the literature in electronic databases was performed (Table 1). In addition to the 2 meta-analyses, 20 studies met the inclusion criteria. 
Studies were published over a 20-year period (1997 to 2017). One study was a small (n = 100) randomized controlled trial and the remainder of the 
studies were observational studies. Most studies included lower extremity arthroplasty except two that included shoulder arthroplasty. A range of 
definitions for surgical site infection were applied. Data was analyzed using a random effects model to account for between-study heterogeneity. 

Allogeneic Transfusion Versus No Transfusion  

Fifteen observational studies were included in the meta-analysis comparing allogeneic transfusion to no transfusion [2,5–8,11–21]. One study by 
Llewelyn et al. [7] evaluated patients before and after transfusions with leukoreduced and non-leukoreduced allogeneic transfusions. These time periods 
were analyzed separately. The results show that patients who received allogeneic transfusions were associated with increased odds of surgical site 
infections when compared with patients who received no transfusions (pooled OR: 2.06, 95% CI 1.56 to 2.72, p < 0.001, I2 = 0.669, Fig. 1).  

Allogeneic Transfusion Versus Autologous Transfusion 

Five observational studies were included in the meta-analysis comparing allogeneic transfusion to autologous transfusion [6,12,13,17,22]. Patients 
who received allogeneic transfusions were associated with an increased risk of surgical site infection when compared with patients who received 
autologous transfusions (pooled OR: 2.46, 95% CI 1.57 to 3.84, p < 0.001, I2 = 0.431, Fig. 2). 

Conclusion 

Allogeneic blood transfusion is associated with an increased risk of SSI when compared to no transfusion or autologous transfusion. The data 
contained in the meta-analysis was derived from observational studies with significant heterogeneity. The underlying pathophysiological mechanism for 
this association has not been well-defined. In keeping with the conclusions drawn by Berríos-Torres et al. in the CDC guidelines, there is no data to support 
the withholding of allogeneic transfusion in patients with symptomatic anemia as a strategy to prevent SSIs [4]. Furthermore, the data presented supports 
that allogenic blood transfusion does increase the risk of SSI/PJI.  

 
 

TABLE 1. Characteristics of included studies 



Author Year Ref Design Population Comparison 

Allogeneic No Transfusion Autologous 

SSI No SSI SSI No SSI SSI No SSI 

Shenolikar 1997 14 RCT TKA AL/AU 1 39 . . 0 42 

Levi 1998 15 OB THA AL/NIL  11 145 20 519 . . 

Borghi 2000 16 OB THA + TKA AL/AU 4 274 . . 13 2,593 

Rosencher 2003 6 OB THA + TKA AL/AU/NIL 36 963 22 1,158 11 1,300 

Llewelyn  2004 7 OB THA + TKA NoLR AL/NIL 43 563 31 840 . . 

Llewelyn  2004 7 OB THA + TKA LR AL/NIL 32 605 22 777 . . 

Innerhofer 2005 8 OB THA + TKA AL/AU/NIL 3 97 1 100 0 85 

Weber 2005 2 OB THA AL/NIL 1 91 1 351 . . 

del Trujillo 2008 9 OB THA AL/AU/NIL 2 30 0 25 0 51 

Dowsey 2008 11 OB THA AL/NIL 11 418 11 764 . . 

Dowsey 2009 17 OB TKA AL/NIL 8 292 10 904 . . 

Pedersen 2009 18 OB THA AL/NIL 5 2,249 5 2,249 . . 

Basora 2010 5 OB TKA AL/NIL 22 313 39 536 . . 

Drosos 2012 19 OB TKA AL/AU/NIL 13 58 6 79 8 84 

Friedman 2014 12 OB THA + TKA AL/AU/NIL 108 3,854 123 6,190 33 1,869 

Frisch 2014 20 OB THA + TKA AL/NIL 6 248 6 1,304 . . 

Newman 2014 13 OB THA + TKA AL/AU/NIL 14 822 12 1,594 6 904 

Smucny 2015 21 OB TSA AL/NIL 110 31,577 310 332,607 . . 

Tornero 2016 22 OB THA AL/NIL  7 164 3 106 . . 

Everhart 2017 23 OB  TSA AL/NIL  6 85 16 600 . . 

 

RCT, randomised controlled trial; OB, observational study; THA, hip arthroplasty; TKA, knee arthroplasty; TSA, shoulder arthroplasty; AL, allogeneic 
transfusion; AU, autologous transfusion; NIL, no transfusion; LR AL, leucoreduced allogeneic transfusion; NoLR AL, non-leucoreduced allogeneic 
transfusion; SSI, surgical site infection. 

 



 

FIGURE 1. Forest plot comparing allogeneic transfusion to no transfusion. (CI, confidence interval; ES, effect size). 

 



 

FIGURE 2. Forest plot comparing allogeneic transfusion to autologous transfusion. (CI, confidence interval; ES, effect size). 
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QUESTION 2: Can intraoperative or postoperative blood salvage be utilized in patients  
undergoing reimplantation for treatment of periprosthetic joint infectcion (PJI)? 

RECOMMENDATION: Unknown. The limited published data on this subject suggests that the use of intraoperative or postoperative blood salvage in patients undergoing 
reimplantation for treatment of PJI may be beneficial, but also poses a potential risk of bacterial dissemination. Further studies are needed to evaluate the risks and 
benefits of this strategy. 

LEVEL OF EVIDENCE: Consensus 

DELEGATE VOTE: Agree: 92%, Disagree: 4%, Abstain: 4% (Super Majority, Strong Consensus) 

RATIONALE 

Different strategies have been used to avoid allogeneic red blood cell transfusion (ARBCT) in total joint arthroplasty due to its deleterious effects, including 
transfusion-associated lung injury, circulation overload and, most importantly, increased risk of PJI [1,2]. Cell salvage offers a safe, resource-saving and 
relatively inexpensive method to avoid ARBCT [1]. However, the main concern remains in its use in the setting of reimplantation given the possibility of 
persistent, undetectable infection. 

There is limited data available in literature specific to the use of intraoperative or postoperative blood salvage to be utilized in patients undergoing 
reimplantation for the treatment of PJI. A systematic review was performed specifically evaluating if it is safe to re-infuse these products in this setting. 
Several level III and IV studies have examined the incidence of bacterial contamination of blood salvage equipment in elective non-orthopaedic surgery 
and have demonstrated little if any evidence of bacterial dissemination from blood salvage devices [3–6]. 

The use of intraoperative cell salvage has been supported in aseptic revision and primary hip and knee arthroplasty. It has been seen as efficacious 
in reducing the need for ARBCT and demonstrated cost-effectiveness [7]. A systematic review by Carless et al. evaluated 75 studies that investigated the 
effectiveness of cell salvage in different surgical specialties including orthopaedics [8]. They concluded that there is sufficient evidence to support the use 
of cell salvage. Furthermore, with advances in washing and filtration technology, new cell salvage devices continuously improve and provide a high-
quality blood product for re-infusion [9]. 

Few absolute contraindications have been clearly stated for blood salvage [10]. Anything that results in lysis of the red blood cells is defined as an 
absolute contraindication. Blood that has been mixed with fluids such as sterile water, hydrogen peroxide, alcohol or any hypotonic solution will result 
in red cell destruction. The reason for this contraindication is end-organ damage as a result of administering lysed red blood cells [11,12]. In terms of 
blood contamination or infection, it has been thought that administration of this contaminated blood will lead to bacteremia or sepsis and has been 
established as a relative contraindication. Studies have found that contamination of processed and re-administered units obtained intraoperatively range 
from 9 to 30% without clinical implications [3,13]. 

No evidence has been found in favor or against the use of blood salvage in the setting of reimplantation beyond the fact that it reduces ARBCT. Other 
specialties have shown it to be a safe procedure in contaminated scenarios. ARBCT increases the risk of PJI, and thus a careful evaluation should be 
performed before deciding to use intraoperative or postoperative blood salvage in these patients. 
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QUESTION 3: Do antiplatelet drugs need to be withheld preoperatively to reduce the risk for subsequent 
surgical site infection/periprosthetic joint infection (SSI/PJI)? 

RECOMMENDATION: Aspirin should not be withheld preoperatively. There is no evidence that withholding aspirin affects SSI/PJI rates and the cardiac and stroke risk 
associated with discontinuing aspirin outweighs any unproven, theoretical benefit with respect to SSI/PJI. 
 

Clopidogrel should be withheld a minimum of five days preoperatively to reduce the risk for subsequent SSI/PJI.  

LEVEL OF EVIDENCE: Limited 

DELEGATE VOTE: Agree: 90%, Disagree: 6%, Abstain: 4% (Super Majority, Strong Consensus) 

RATIONALE 

Antiplatelet drugs are commonly prescribed to reduce the risk of major vascular complications [1]. These medications interfere with one or more steps 
in platelet release and aggregation [2], causing a measurable decrease in the risk of thrombosis which cannot be dissociated from an increased risk of 
bleeding [3]. Because of the potential increased risk of bleeding, as well as concern for possible increased risk of SSI/PJI, the question whether to 
discontinue such medications perioperatively is an important topic in surgical care.  

Irreversible Cyclooxygenase Inhibitors (i.e., Aspirin) 

Aspirin, an antiplatelet agent widely used for its cardio-protective features, is taken by many total joint arthroplasty (TJA) patients preoperatively. It 
is an irreversible inhibitor of cyclooxygenase (COX), thus preventing the formation of thromboxane A2 (TxA2), a substance used in platelet aggregation 
[4]. It is rapidly absorbed, reaching peak levels in approximately 2 hours and has a dose-dependent half-life between 2 and 15 hours. Aspirin reduces 
mortality in patients undergoing cardiac and vascular surgery [4–7] and several studies have shown that aspirin therapy should never be discontinued 
after a coronary or cerebrovascular event [4,8–11]. Withholding aspirin increases the incidence of myocardial infarction, mortality and drug-eluting stent 
thrombosis and is an independent predictor of major ischemic events and death [4,12–15]. 

Deveraux et al. investigated the effects of aspirin versus placebo in non-cardiac surgery, including orthopaedic procedures. In this randomized 
controlled trial, 10,010 patients were grouped according to their aspirin use [16]. Use of aspirin significantly increased the risk of major bleeding, 
compared to placebo. However, there were no significant differences in infection rates between the aspirin and placebo groups. In a prospective 
cohort study of 139 TJA patients, Cossetto et al. found no difference in superficial wound infection or PJI between patients who continued aspirin 
perioperatively versus those who did not take aspirin [17]. In a retrospective cohort study of 175 TJA patients, Meier et al. demonstrated no difference 
in PJI between patients who discontinued aspirin 10 days preoperatively versus those who continued aspirin in the perioperative period [18]. 
Additionally, these two TJA studies found no significant difference in rates of bleeding in those taking aspirin before hip or knee surgery compared 
to those not taking antiplatelet drugs [17,18]. 

There is no evidence that withholding aspirin affects SSI/PJI rates. Because the cardiac and stroke risk associated with discontinuing aspirin outweighs 
any unproven, theoretical benefit for SSI/PJI risk, aspirin should not be withheld preoperatively.  

Adenosine Diphosphate (ADP) Receptor Inhibitors  
(i.e., Clopidogrel, Prasugrel) 

Clopidogrel is a platelet inhibitor indicated for use in patients with acute coronary syndrome, stroke or peripheral arterial disease. It is a 
thienopyridine antithrombotic agent, which prevents adenosine diphosphate (ADP)-mediated platelet aggregation, leading to the inhibition of fibrinogen 
binding to glycoproteins GPIIb and GPIIIa on the platelet surface [4]. The half-life of clopidogrel is approximately eight hours [19], but the effects of 
clopidogrel can be seen for up to seven days after discontinuation because there can be individual variation in recovery of platelet function, which 
depends more on the amount of initial inhibition by the drug and previous duration of therapy than on the number of days since cessation of the 
medication [4,12,20–23]. 

Several retrospective studies have found greater bleeding and/or increased risk of bleeding events in those taking clopidogrel before TJA or hip 
fracture surgery [24–26]. Patients who continued clopidogrel in the preoperative period were also significantly more likely to receive a blood transfusion 
within 24 hours of surgery and during hospitalization [27]. In a retrospective cohort study of 116 patients, Nandi et al. found that patients who stopped 
clopidogrel 5 or more days before TJA had lower rates of bleeding events, as well as significantly lower rates of reoperation for infection and antibiotics 
prescribed for the surgical wound when compared to those who stopped clopidogrel for 1 to 4 days, or 0 days before surgery [25]. Postoperative events 
did not vary with timing of clopidogrel resumption after surgery. In a case series of seven TJA patients by Shubert et al., 12.5% of patients developed a 
PJI and 25% of patients required antibiotics for the surgical wound when clopidogrel administration was uninterrupted in the perioperative period [26]. 
In a retrospective cohort study of 142 primary or revision TJA patients, Jacob et al. did not find a difference in rate of PJI between patients that 
discontinued clopidogrel more than seven days preoperatively versus those who discontinued clopidogrel less than 7 days preoperatively [27]. These 
findings do not refute those of earlier studies, as the selection of the seven-day time point may have limited the ability of this study to detect a difference 
between groups. 



Because of the increased risk of SSI/PJI with continuation of clopidogrel, it should be withheld a minimum of five days preoperatively to reduce the 
risk for subsequent SSI/PJI. It appears that clopidogrel may be resumed as early as the day of surgery, although the evidence for when to restart is limited 
[25]. 
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QUESTION 4: Is there a role for the administration of erythropoietin, hemotinics or other agents for patients 
with orthopaedic infections? 

RECOMMENDATION: Yes. Erythropoietin used preoperatively in infected revision arthroplasty results in higher preoperative hemoglobin levels and lower allogeneic 

transfusion rates without compromising eradication of infection. 

LEVEL OF EVIDENCE: Moderate 



DELEGATE VOTE: Agree: 82%, Disagree: 9%, Abstain: 9% (Super Majority, Strong Consensus) 

RATIONALE 

The use of erythropoietin to reduce transfusion requirements in primary arthroplasty is widely known, although as transfusion rates have decreased, the 
cost-effectiveness of this treatment has been questioned [1]. Similarly, the effect of tranexamic acid in reducing transfusion requirement has been firmly 
established in primary arthroplasty [2], however much less is known about the effects of these agents in the case of orthopaedic infection. Although a 
recent paper has suggested that transfusion alone is not a risk factor for infection, the incidence of infection seems associated with other factors 
predictive of transfusion such as complexity or preoperative anemia, with all cause revision exhibiting much higher transfusion rates than primary 
arthroplasty [3]. As concurrent infection precludes autogenic transfusion, allogenic transfusion becomes the most common method of treating 
postoperative anemic, which carries with it inherent risk.  

Only two case control studies have been found studying the effect of erythropoietin in infected arthroplasty, one in revision hip and one in revision 
knee for infection [4,5]. Both studies use an Epoetin alpha 40,000 unit dose administered between first- and second-stage revision, with different 
administration regimes. In both cases, transfusion rate and pre-reimplantation hemoglobin were used as primary end-points and both studies showed 
significant improvements in both metrics, without any noticeable increase in complications. It is notable, however, that both studies are at least 15 years 
old with no obvious follow-up work, since.  

Several studies in the early 2000s examined the effects of the ani-fibrinolytic Aprotinin in the reduction of bleeding in studies including orthopaedic 
surgery for infection [6–8]. However, despite its effectiveness and widespread use in cardiothoracic surgery, Aprotinin was withdrawn from the market 
in 2008 due to concerns over increased mortality and renal failure. In light of this, the effects of Aprotinin have not been reviewed.  

The beneficial effect of tranexamic (TXA) acid has been extensively reviewed in arthroplasty, but little research exists for patients with orthopaedic 
infections [9]. Only one small retrospective review examined the effects of topical TXA on infected arthroplasty patients undergoing two-stage revision. 
Those treated with TXA had lower hemoglobin droops and lower transfusion rates, with no increase in complications than those treated without TXA. 
However, it is not possible to form definitive conclusions from only one small retrospective study. 

Only two studies were found examining the effects of erythropoietin in orthopaedic infections. Both case-control series indicate reduced transfusion 
rates and improved hemoglobin before re-implantation in two-stage revision for infection [4,5]. It must be noted that both studies are historic, with 
debatable relevance of comparing practice in the early 1990s (the time of the control cohorts) with contemporary care. However, the compelling success 
of these studies suggests that further investigation is required.  

We note that a somewhat similar question from the 2013 International Consensus Meeting (ICM) resulted in strong consensus towards treatment 
of anemia with iron with or without erythropoietin to reduce the risk of transfusion. However, for this question the evidence is different from the 2013 
ICM question. The current available literature does not appear to strongly support the same conclusion, primarily because the previously-referenced 
studies did not focus on infected cases [10,11].  
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QUESTION 5: Does the use of tranexamic acid (TXA) reduce blood loss and need for allogeneic blood 
transfusion during primary total joint arthroplasty (TJA)? 



RECOMMENDATION: Yes. The administration of intravenous (IV), topical and/or oral TXA is an effective strategy for reducing blood loss and the need for allogeneic 
transfusion during primary TJA. 

LEVEL OF EVIDENCE: Strong 

DELEGATE VOTE: Agree: 98%, Disagree: 1%, Abstain: 1% (Unanimous, Strongest Consensus) 

RATIONALE 

Blood loss in primary TJA, especially total hip arthroplasty (THA), can be significant and is often under-estimated due to hidden blood loss [1–3]. 
Postoperative blood transfusion rates due to blood loss is estimated to be about 11% for total knee arthroplasty (TKA) and 18% for THA [1]. Therefore, 
several methods have been utilized to help reduce the risk of blood loss and need for allogeneic transfusion. 

After discovery of the antifibrinolytic properties of TXA in the early 1960s by Shosuke and Utako Okamoto, TXA has become widely used in many 
medical specialties [4,5]. Benoni et al. were the first to publish on the blood conserving properties of TXA in orthopaedic surgery [6]. Ever since their 
original publication, a growing body of literature has been published on the use of intravenous, topical and oral TXA in primary hip and knee arthroplasty. 
The overwhelming results from these studies and subsequent meta-analyses have demonstrated that TXA is a safe and effective method for reducing 
blood loss and the need for allogeneic blood transfusion.  

IV TXA has been the most popular and widely-studied formulation in total joint arthroplasty with a recent literature search identifying more than 40 
randomized clinical trials comparing intravenous TXA and placebo in primary TJA. Meta-analysis by Sukeik et al. and Yang et al. have proven the 
effectiveness of intravenous TXA compared to placebo in the setting of primary hip and knee arthroplasty [7,8]. 

Topical TXA is seen as an alternative to intravenous and oral routes of administration to provide local drug delivery. In two parallel-randomized 
control trials, Alshryda et al. investigated topical TXA in the setting of primary hip and knee arthroplasty by administering intra-articular 1 gm TXA or an 
equivalent volume of saline placebo [9,10]. Both studies provided evidence that topical TXA reduces the absolute risk for blood transfusion and reduces 
blood loss in primary hip and knee arthroplasties [9,10]. A systematic review and meta-analysis of 14 studies demonstrated similar results of a significant 
reduction in blood loss and need for transfusion when topical TXA was used compared to placebo, without an increase risk of complications [11]. When 
topical and intravenous TXA have been compared in a randomized clinical trial, Gomez-Barrena et al. found topical TXA in primary TKA demonstrated 
noninferiority to intravenous TXA [12].  

The use of oral TXA during primary TJA was explored recently. The study by Irwin et al. reports on the use of oral TXA during a national shortage of 
IV TXA. The comparison of the data in their retrospective cohort demonstrated a lower odds ratio for transfusion when oral TXA was used [13]. Fillingham 
et al. and Kayupov et al. performed similar randomized clinical trials in primary hip and knee arthroplasties comparing a dose of 1 gm IV to 2 gm oral TXA, 
which demonstrated statistical equivalence with regard to reduction in blood loss and the need for allogeneic blood transfusion [14,15]. A systemic 
review and meta-analysis by Zhang et al. of six studies demonstrated lower hemoglobin drop, blood loss and transfusion rate in patients receiving oral 
TXA compared to the placebo group without increasing the risk of complications [16]. Another meta-analysis by the same author Zhang et al. comparing 
oral versus IV application of TXA concluded that oral TXA is cost efficient and convenient and has similar effects on reducing blood loss and transfusion 
rate as IV TXA [17].  

More recently, the American Association of Hip and Knee Surgeons, American Academy of Orthopaedic Surgeons, Hip Society, Knee Society and 
American Society of Regional Anesthesia and Pain Medicine worked together to create a clinical practice guideline on the use of TXA in TJA [18]. The 
efficacy recommendations of the clinical practice guidelines found with a strong recommendation that all formulations (IV, topical and oral) TXA are 
superior to placebo and equivalent amongst each other in terms of blood sparing properties [18]. Additionally, the clinical practice guidelines cited with 
a strong recommendation that higher doses and/or multiple doses of any formulation of TXA does not provide reduced blood loss and/or risk of 
transfusion [18]. The only moderate strength recommendation regarding the efficacy of TXA in primary TJA was the recommendation in favor of the pre-
incision dosing of IV TXA [18].  

Given the overwhelming literature supporting the blood conservation properties of TXA, we conclude that all formulations and dosing regimens are 
effective in minimizing blood loss and reducing the need for allogeneic blood transfusions in primary hip and knee arthroplasties. 
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QUESTION 6: Does the use of tranexamic acid (TXA) reduce blood loss and need for allogeneic blood 

transfusion during revision total joint arthroplasty (TJA)? 

RECOMMENDATION: Yes. The administration of TXA during revision TJA reduces blood loss and the need for allogeneic blood transfusion. 

LEVEL OF EVIDENCE: Moderate 

DELEGATE VOTE: Agree: 97%, Disagree: 0%, Abstain: 3% (Unanimous, Strongest Consensus) 

RATIONALE 

It is well-known that revision TJA cases are more complex and are associated with a greater amount of blood loss and an increased need for allogeneic 
blood transfusion compared to primary TJA. Despite the vast body of literature investigating TXA following primary TJA, only a limited number of 
studies exist on the use of TXA after revision TJA. Among the nine published studies, seven are retrospective comparisons with one prospective non-
randomized study and only a single randomized clinical trial [1–9]. All seven retrospective comparison studies and the single prospective non-
randomized study have shown that intravenous (IV) TXA decreased both the rate of blood transfusion and the amount of blood transfused when 
compared to controls [1–8]. Wu et al. performed a randomized clinical trial comparing IV verses combined IV and topical TXA in revision total hip 
arthroplasty (THA), which demonstrated improved blood sparing properties for combined IV and topical TXA [9].  

Despite the lack of multiple randomized clinical trials, several retrospective studies have supported the use of TXA to reduce blood loss and 
transfusion during revision TJA. Despite the known efficacy of TXA in primary TJA, the literature lacks robust evidence in revision TJA. As a result, the 
recommendation is only provided a moderate level of strength. 

REFERENCES 

[1] Aguilera X, Videla S, Almenara M, Fernandez JA, Gich I, Celaya F. Effectiveness of tranexamic acid in revision total knee arthroplasty. Acta Orthop Belg. 2012;78:68–74. 
[2] Kazi HA, Fountain JR, Thomas TG, Carroll FA. The effect of bolus administration of tranexamic acid in revision hip arthroplasty. Hip Int. 2012;22:615–620. 

doi:10.5301/HIP.2012.10143. 
[3] Noordin S, Waters TS, Garbuz DS, Duncan CP, Masri BA. Tranexamic acid reduces allogenic transfusion in revision hip arthroplasty. Clin Orthop Relat Res. 2011;469:541–546. 

doi:10.1007/s11999–010–1441–2. 
[4] Ortega–Andreu M, Talavera G, Padilla–Eguiluz NG, Perez–Chrzanowska H, Figueredo–Galve R, Rodriguez–Merchán CE, et al. Tranexamic acid in a multimodal blood loss 

prevention protocol to decrease blood loss in revision total knee arthroplasty: a cohort study. Open Orthop J. 2016;10:439–447. doi:10.2174/1874325001610010439. 
[5] Park KJ, Couch CG, Edwards PK, Siegel ER, Mears SC, Barnes CL. tranexamic acid reduces blood transfusions in revision total hip arthroplasty. J Arthroplasty. 2016;31:2850–

2855.e1. doi:10.1016/j.arth.2016.05.058. 
[6] Phillips SJ, Chavan R, Porter ML, Kay PR, Hodgkinson JP, Purbach B, et al. Does salvage and tranexamic acid reduce the need for blood transfusion in revision hip surgery? J Bone 

Joint Surg Br. 2006;88:1141–1142. doi:10.1302/0301–620X.88B9.17605. 
[7] Samujh C, Falls TD, Wessel R, Smith L, Malkani AL. Decreased blood transfusion following revision total knee arthroplasty using tranexamic acid. J Arthroplasty. 2014;29:182–

185. doi:10.1016/j.arth.2014.03.047. 
[8] Smit KM, Naudie DDR, Ralley FE, Berta DM, Howard JL. One dose of tranexamic acid is safe and effective in revision knee arthroplasty. J Arthroplasty. 2013;28:112–115. 

doi:10.1016/j.arth.2013.05.036. 
[9] Wu YG, Zeng Y, Yang TM, Si HB, Cao F, Shen B. The efficacy and safety of combination of intravenous and topical tranexamic acid in revision hip arthroplasty: a randomized, 

controlled trial. J Arthroplasty. 2016;31:2548–2553. doi:10.1016/j.arth.2016.03.059. 

•    •    •    •    • 
Authors: Yale Fillingham, Mandus Akonjom, Javad Parvizi, Robert Molloy, Michael A. Mont, Nipun Sodhi 



QUESTION 7: Does the use of tranexamic acid (TXA) reduce the incidence of surgical site  
infection/periprosthetic joint infection (SSI/PJI) following orthopaedic procedures? 

RECOMMENDATION: The administration of TXA potentially reduces the incidence of SSI and/or PJI following total joint arthroplasty (TJA) by limiting postoperative 

anemia and the need for allogeneic blood transfusion.  

LEVEL OF EVIDENCE: Limited 

DELEGATE VOTE: Agree: 89%, Disagree: 5%, Abstain: 6% (Super Majority, Strong Consensus) 

RATIONALE 

Allogeneic blood transfusions are associated with an immunomodulating effect on the host. The immunomodulation properties of allogeneic blood was 
recognized in 1970s when patients undergoing renal transplant had a better survival if they had received an allogeneic blood transfusion prior to 
transplantation [1]. By extrapolation one would expect a higher rate of infection in patients who receive allogeneic blood transfusion. A clear link between 
allogeneic transfusions and infection following primary TJA has not been demonstrated. There are conflicting findings amongst various studies [2–5]. 

The published studies do, however, support a connection between preoperative anemia and the increased risk of SSI and PJI after TJA [6–8]. Although 
the literature demonstrates preoperative anemia as a risk factor for allogeneic blood transfusion, we are uncertain about the root cause of the association 
between anemia and infection [9]. The increased infection risk in patients with preoperative anemia could be related to higher rate of allogeneic 
transfusion in this cohort and may be many other factors. It is also possible that preoperative anemia could be a marker of poor host status. However, 
no literature is available to support a relationship between postoperative anemia and an increased risk of SSI or PJI. It remains uncertain whether a 
patient with a normal preoperative hemoglobin concentration who experiences postoperative anemia without receiving a transfusion is at an increased 
risk of SSI or PJI. 

Although no studies exist directly linking the use of TXA with a reduction in SSI or PJI after TJA, it is well-established the use of TXA reduces the risk 
of blood loss and the need for allogeneic blood transfusion. Based on the potential links between allogeneic transfusions or anemia with infection, we 
extrapolate that any method of blood sparing could assist with reducing the incidence of SSI and PJI. 
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