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Abstract

Background—Public concerns regarding the safety of blood have prompted reconsideration of 

the use of allogeneic blood (blood from an unrelated donor) transfusion and a range of techniques 

designed to minimise transfusion requirements.

Objectives—To examine the efficacy of desmopressin acetate (1-deamino-8-D-arginine-

vasopressin) in reducing peri-operative blood loss and the need for red blood cell (RBC) 

transfusion in patients who do not have congenital bleeding disorders.

Search methods—We identified studies by searching CENTRAL (The Cochrane Library 2008, 

Issue 1), MEDLINE (1950 to 2008), EMBASE (1980 to 2008), the Internet (to May 2008), and 

bibliographies of published articles.

Selection criteria—Controlled parallel-group trials in which adult patients scheduled for non-

urgent surgery were randomised to desmopressin (DDAVP) or to a control group that did not 

receive DDAVP treatment. Trials were eligible for inclusion if they reported data on the number 

of patients exposed to allogeneic red cell transfusion or the volume of blood transfused.
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Data collection and analysis—Primary outcomes were: the number of patients exposed to 

allogeneic red blood cell (RBC) transfusion, and the amount of blood transfused. Other outcomes 

measured were: blood loss, re-operation for bleeding, post-operative complications (thrombosis, 

myocardial infarction, stroke), mortality, and length of hospital stay. Treatment effects were 

pooled using a random-effects model.

Main results—Nineteen trials that included a total of 1387 patients reported data on the number 

of patients exposed to allogeneic RBC transfusion. DDAVP did not significantly reduce the risk of 

exposure to allogeneic RBC transfusion (relative risk (RR) 0.96, 95% confidence interval (CI) 

0.87 to 1.06). However, the use of DDAVP significantly reduced total blood loss (weighted mean 

difference (WMD) −241.78 ml, 95% CI −387.55 to −96.01 ml). Although DDAVP appeared to 

reduce the overall volume of allogeneic blood transfused during the peri-operative period the 

result would not be considered clinically significant (WMD −0.3 units, 95% CI −0.60 to −0.01 

units). Risk of re-operation due to bleeding was not reduced (RR 0.69, 95% CI 0.26 to 1.83). 

DDAVP treatment was not associated with an increased risk of death or myocardial infarction (RR 

1.72, 95% CI 0.68 to 4.33; RR 1.38, 95% CI 0.77 to 2.50, respectively).

Authors’ conclusions—There is no convincing evidence that desmopressin (DDAVP) 

minimises peri-operative allogeneic RBC transfusion in patients who do not have congenital 

bleeding disorders. Although the data suggest that there is some benefit of using DDAVP as a 

means of reducing peri-operative blood loss the observed reductions were small and generally not 

clinically important. Based on the currently available evidence, the use of DDAVP to reduce peri-

operative blood loss or allogeneic RBC transfusion cannot be supported.

Medical Subject Headings (MeSH)

Blood Loss, Surgical [* prevention & control]; Deamino Arginine Vasopressin [* administration 
& dosage]; Erythrocyte Transfusion [* utilization]; Hemostatics [* administration & dosage]; 
Randomized Controlled Trials as Topic; Transplantation, Homologous

MeSH check words

Adult; Humans

BACKGROUND

Public concern regarding the safety of transfused blood has prompted a reconsideration of 

the role of allogeneic red blood cell transfusion (using whole blood or packed red cells from 

an unrelated donor). The risks associated with receiving allogeneic blood that has been 

screened by a competent blood transfusion program are considered minimal, with very low 

risks of transmission of HIV or hepatitis C (Whyte 1997). However, this only applies where 

there is a safe, plentiful, and well-regulated supply. The majority of the world’s population 

does not have access to such a system, and the risks of transfusion in developing countries 

may be high (McFarland 1997). Concerns of patients and clinicians regarding blood safety 

have generated enthusiasm for the use of technologies intended to reduce the use of 

allogeneic blood (Bryson 1998; Carless 2002; Carless 2003; Carless 2006; Henry 2002; 

Henry 2007). Some of the alternatives to allogeneic blood are expensive and have their own 

risks (Coyle 1999; Fergusson 1999).
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Generally, interventions fall into three groups: (1) techniques for re-infusing a patient’s own 

blood (pre-operative autologous donation, acute normovolemic hemodilution, cell salvage, 

platelet-rich plasmapheresis); (2) the administration of drugs to diminish blood loss 

(aprotinin, tranexamic acid, epsilon aminocaproic acid); and (3) the administration of drugs 

to promote red blood cell production (recombinant human erythropoietin (rhEPO)).

DDAVP is a synthetic analogue of arginine vasopressin that induces the release of the 

contents of endothelial cell-associated Weibel-Palade bodies, including von Willibrand 

factor (Levi 1999). In 1977, Mannucci et al (Mannucci 1977) were the first to trial DDAVP 

for the prevention of bleeding and avoidance of blood products in mild haemophilia and von 

Willibrand disease (vWD) patients requiring dental extractions and other surgical 

procedures (Mannucci 2008). The rationale for its use in patients with hemophilia A or von 

Willibrand disease is that the intravenous administration of DDAVP (0.3 ug/kg) produces 

increases in factor VIII and von Willebrand factor, mimicking replacement therapy with 

blood products, thereby promoting hemostasis (Franchini 2007). Plasma concentrations of 

factor VIII and von Willibrand factor have been reported to increase three- to fivefold above 

baseline levels when DDAVP is administered intravenously or subcutaneously (Federici 

2008). The use of DDAVP has also been reported to shorten or normalise the bleeding time 

in selected patients with congenital defects of platelet function (Mannucci 1998). Since there 

are changes to platelet function associated with cardiopulmonary bypass, DDAVP has been 

evaluated in post-operative cardiac surgery patients without inherited bleeding disorders to 

determine whether it decreases blood loss and can minimise exposure to allogeneic 

transfusion (Cattaneo 2008). Recently there have been claims that the available evidence 

suggests that DDAVP is efficacious in reducing blood loss and transfusion requirements in 

those patients undergoing open heart surgery who experience excessive bleeding (Cattaneo 

2008). However, the Clinical Practice Guideline (CPG) produced by The Society of 

Thoracic Surgeons (STS) and The Society of Cardiovascular Anesthesiologists (SCA) does 

not recommend routine prophylactic use of DDAVP to reduce bleeding or blood transfusion 

after cardiac operations (Ferraris 2007). Given the conflict in the literature a review of the 

currently available evidence is warranted.

Why it is important to do this review

This review builds on the systematic reviews published by Fremes et al (Fremes 1994), 

Cattaneo et al (Cattaneo 1995), Laupacis et al (Laupacis 1997), Levi et al (Levi 1999) and 

Carless et al (Carless 2004). It examines the evidence on the efficacy of DDAVP in reducing 

the need for peri-operative allogeneic red blood cell transfusion in adult, elective surgery; 

and whether there is a greater reduction in allogeneic transfusion demonstrated in 

identifiable patient subgroups.

OBJECTIVES

To examine the evidence for the efficacy of DDAVP in reducing peri-operative blood loss, 

allogeneic blood transfusion, and for any effect on clinical outcomes.
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METHODS

Criteria for considering studies for this review

Types of studies—Randomised controlled trials with a concurrent control group.

Types of participants—The study participants were adults (over 18 years) without 

inherited bleeding disorders. The surgery being conducted was elective or non-urgent.

Types of interventions—The intervention considered was desmopressin acetate (1-

deamino-8-D-arginine-vasopressin) administered intravenously (IV) as prophylactic therapy 

during the peri-operative period.

Types of outcome measures

Primary outcomes

• Number of patients who were transfused with allogeneic or autologous blood, or 

both

• Volume of allogeneic or autologous blood transfused (expressed as total units of 

blood)

• Blood loss

Secondary outcomes

• Re-operation due to bleeding

• Mortality

• Myocardial infarction

• Stroke

• Thrombosis

Search methods for identification of studies

This review drew on the literature search that was constructed as part of the International 

Study of Perioperative Transfusion (ISPOT) (Laupacis 1997). The searches were not 

restricted by language or publication status.

Electronic searches—We conducted database searches of:

• CENTRAL (The Cochrane Library 2008, Issue 1);

• MEDLINE (1950 to March 2008);

• EMBASE (1980 to March 2008).

The detailed search strategies are recorded in Appendix 1.

Searching other resources—We searched the bibliographies of eligible trials, review 

articles, and reports for further potentially relevant studies.
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In addition to the computer database searches, we searched Google Scholar™ and 

manufacturer websites to identify any relevant reports or projects in progress that might be 

relevant to the review.

Data collection and analysis

Selection of studies—The titles and abstracts identified in the searches were screened 

for relevance and selected for inclusion if they fulfilled the eligibility criteria. We used an 

article abstraction form to extract information regarding randomisation criteria, study 

methodology, the presence of a transfusion protocol, the type of surgery, treatment 

outcomes, and general comments. Two of the authors (PAC, AJM) examined articles for 

inclusion and exclusion criteria, with disagreements resolved by consensus.

Data extraction and management—We extracted data from studies using a data 

extraction form and then entered the data into Review Manager (RevMan). Data on the 

following outcomes were recorded: the number of patients exposed to allogeneic blood; the 

amount of allogeneic blood transfused (expressed as whole blood or packed red cells); the 

number of patients experiencing post-operative complications (thrombosis, myocardial 

infarction, stroke); and mortality. Data were recorded for: blood loss, and the number of 

patients requiring re-operation for bleeding. Patient demographic data (age and sex), the 

type of surgery, and the presence or absence of a transfusion protocol were also recorded.

Articles identified as duplicate publications were combined to obtain one set of data. The 

report with the greatest number of patients for that study was then used in the analysis.

Assessment of risk of bias in included studies—Articles were assessed for 

methodologic quality by two of the authors (PAC, AJM) using criteria proposed by Schulz 

et al (Schulz 1995). These criteria contain four items of assessment: double blinding, 

allocation concealment, participant exclusion (withdrawal post-randomisation), and methods 

used to achieve randomisation. In the case of double blinding, allocation concealment, and 

participant exclusion, three numeric values (that is 0, 1, or 2) were allocated to each of the 

three scales within each of these items. For example, trials judged to have adequately 

concealed treatment allocation scored 2; whereas trials judged not to have concealed 

treatment allocation scored 0. In the case of the method used to achieve randomisation, two 

numeric values (that is 0, or 1) were allocated to each of the two scales within this item of 

assessment. Therefore, trials scored 1 if the method used to generate allocation sequences 

was judged to have been adequate (for example use of a random number table, computer 

random number generator); whereas inadequate or unreported methods scored 0.

Inter-rater agreement for each item of methodological quality assessment was assessed by 

comparing the observed or achieved agreement (the proportion of studies for which the two 

raters assigned the same score) with that expected by chance (the agreement that would be 

achieved if the raters assigned scores at random). STATA® statistical software was used to 

calculate agreement and kappa statistics (k). Disagreements were resolved by consensus. 

The methodological quality of included trials was also assessed, with particular emphasis on 

allocation concealment ranked as follows:
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• Grade A - adequate concealment;

• Grade B - uncertain;

• Grade C - inadequate allocation concealment.

Data synthesis—Dichotomous data (for example number of patients transfused, 

thrombosis, patients requiring re-operation for bleeding) and continuous data (for example 

mean units of blood transfused, mean volume of blood loss) were analysed using Review 

Manager (RevMan). If standard deviations (SD) or standard error of means (SEM) were not 

reported for continuous data (or could not be calculated from the reported data) the study 

was not included in the meta-analysis. Outcomes were expressed as pooled relative risks 

(RR), risk differences (RD), or weighted mean differences (WMD) using a random effects 

model. The presence of heterogeneity of treatment effect was assessed using the Q statistic, 

which has an approximate chi2 distribution with degrees of freedom equal to the number of 

studies minus one (DerSimonian 1986). A P value less than or equal to 0.10 was used to 

define statistically significant heterogeneity. The I2 statistic was used to quantify 

inconsistency across trials. The I2 statistic describes the percentage of the variability in 

effect estimates that is due to heterogeneity rather than sampling error (Higgins 2002; 

Higgins 2003).

Transfused blood volume expressed in millilitres (ml) was converted to units by dividing by 

300.

Subgroup analysis and investigation of heterogeneity—We performed analysis of 

a priori subgroups to determine whether effect sizes varied according to the factors: type of 

surgery, use of transfusion protocols, the use of autologous techniques, pre-operative 

exposure of patients to acetylsalicylic acid (ASA), and the quality of study methods. In 

practice, these subgroup analyses were frequently constrained by the small number of trials. 

In the case of blood loss, data were stratified by the time period of assessment (that is intra-

operative; post-operative: 0 to 6 hours, 0 to 12 hours, 0 to 16 hours, 0 to 24 hours); and the 

length of cardiopulmonary bypass (used as a surrogate for surgical complexity). Funnel plots 

were inspected for evidence of publication bias.

RESULTS

Description of studies

See: Characteristics of included studies.

Twenty-nine trials of DDAVP fulfilled the inclusion criteria. These trials were conducted in 

the following countries: United States (n = 13), Canada (n = 3), Spain (n = 3), Sweden (n = 

3), Germany (n = 1), Turkey (n = 1), Israel (n = 1), China (n = 1), Norway (n = 1), Finland 

(n = 1), and the United Kingdom (n = 1). Studies were published between 1986 and 2004. 

Twenty-two of the 29 included trials studied DDAVP treatment in the setting of cardiac 

surgery. The seven non-cardiac trials were conducted in the following settings: orthognathic 

surgery (Guyuron 1996), orthopaedic surgery (Ellis 2001; Flordal 1992; Schott 1995), 

hepatic surgery (Wong 2003), and vascular surgery (Clagett 1995; Lethagen 1991). All of 
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the 29 included trials were small. The median number of patients randomised to each trial 

arm was only 30 (range 9 to 76 patients).

Of those studies that provided demographic data, the mean age of the patients randomised to 

DDAVP ranged from 47 to 72 years compared to 53 to 72 years for those patients 

randomised to control. Of the 29 trials included in the analysis, there was a greater 

proportion of males enrolled with the ratio of male to female being approximately 2:1 in 

both the DDAVP and control groups.

Description of dose regimens

In the 22 trials involving cardiac surgery, DDAVP was generally administered at a dose of 

0.3 ug/kg (microgram per kilogram of body weight) given intravenously (IV) in 25 to 100 

ml of normal saline over a period of 10 to 30 minutes. The DDAVP was given after the 

cessation of cardiopulmonary bypass (CPB) and after heparin reversal with protamine 

sulphate.

Five of the 22 cardiac trials administered DDAVP as follows: (1) Sheridan et al (Sheridan 

1994) administered 10 ug of DDAVP per metre squared of body surface area diluted in 

saline and infused intravenously over 20 minutes after the completion of CPB and the 

reversal of heparin with protamine sulphate; (2) Marquez et al (Marquez 1992) administered 

0.3 ug/kg of DDAVP intravenously immediately after the reversal of heparin with protamine 

sulphate then 0.3 ug/kg of DDAVP intravenously 12 hours later in intensive care. Marquez 

et al (Marquez 1992) concurrently compared this regimen with a single dose regimen (0.3 

ug/kg of DDAVP intravenously after heparin reversal followed by a saline placebo 12 hours 

later in intensive care); (3) Rocha et al (Rocha 1994) administered 0.3 ug/kg of DDAVP 

diluted in 50 ml of normal saline intravenously over a period of 20 minutes, on completion 

of CPB and immediately after the administration of protamine, then administered another 

0.3 ug/kg of DDAVP intravenously six hours after surgery. Rocha et al (Rocha 1994) 

concurrently compared this regimen with a single dose regimen (0.3 ug/kg of DDAVP 

diluted in 50 ml normal saline infused intravenously over a period of 20 minutes after the 

administration of protamine); (4) Casas et al (Casas 1995) administered 0.3 ug/kg to 0.4 

ug/kg of DDAVP in 50 ml of normal saline solution by infusion over a 20 to 30 minute 

period 15 minutes after protamine administration; and (5) Despotis et al (Despotis 1999) 

administered 0.3 ug/kg to 0.4 ug/kg of DDAVP over a 30-minute period, after protamine 

administration.

The seven non-cardiac trials (Clagett 1995; Ellis 2001; Flordal 1992; Guyuron 1996; 

Lethagen 1991; Schott 1995; Wong 2003) used various regimens for the administration of 

DDAVP. Clagett et al (Clagett 1995) administered 20 ug of DDAVP in 50 ml normal saline 

solution over a 15-minute period, post-heparisation and just before aortic cross-clamp 

application. Guyuron et al (Guyuron 1996) administered 20 ug of DDAVP in 50 ml of 

normal saline intravenously over a period of 30 minutes prior to the surgical procedure. 

Schott et al (Schott 1995) administered 0.3 ug/kg of DDAVP diluted in 50 ml normal saline 

and infused over 15 minutes, and then administered another dose six hours later (post 

surgery) in the same way. Ellis et al (Ellis 2001) administered 0.3 ug/kg of DDAVP 

intravenously over a 30-minute period one half hour before deflating the limb tourniquet. 

Carless et al. Page 7

Cochrane Database Syst Rev. Author manuscript; available in PMC 2014 October 29.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Wong et al (Wong 2003) administered 0.3 ug/kg of DDAVP intravenously over a 20-minute 

period in 50 ml of normal saline, shortly after the induction of anaesthesia. Flordal et al 

(Flordal 1992) administered 0.3 ug/kg of DDAVP diluted in 50 ml of saline over 20 to 30 

minutes at the start of surgery and repeated the same dose six hours later. Lethagen et al 

(Lethagen 1991) diluted 4 ug/ml of DDAVP in 10 ml of physiologic saline and injected this 

over 10 minutes at a dose of 0.3 ug/kg immediately before the start of surgery.

Transfusion triggers or thresholds

Of the 29 trials included in the analysis, 13 (45%) reported the use of a transfusion protocol 

to guide transfusion practice. There was considerable variation between trials in the 

transfusion trigger or threshold used. Dilthey et al (Dilthey 1993) and Spyt et al (Spyt 1990) 

initiated a transfusion of allogeneic red blood cells (RBC) when a patient’s hematocrit fell to 

less than 30%. Casas et al (Casas 1995) commenced RBC transfusion when the hemoglobin 

(Hb) level was less than 70 g/L (grams per litre) during cardiopulmonary bypass, or the Hb 

level fell to less than 80 g/L post CPB. Marquez et al (Marquez 1992) transfused allogeneic 

RBC when the hemoglobin level fell below 100 g/L. Horrow et al (Horrow 1991) initiated 

blood transfusion when the hematocrit (Hct) fell below 21% one-hour post-surgery, or the 

Hct fell below 24% with hemodynamic instability. Mongan et al (Mongan 1992) transfused 

patients post-operatively when the Hct fell below 24%. Schott et al (Schott 1995) transfused 

heterologous erythrocyte concentrate (SAGM-ERC) to correct an erythrocyte volume 

fraction (EVF) so that it was greater than 27%. Ozkisacik et al (Ozkisacik 2001) maintained 

an on-CPB Hct of between 20% and 25% and transfused patients post-operatively when the 

Hct fell below 28%. Ellis et al (Ellis 2001) transfused patients with allogeneic blood 

throughout the post-operative period when the Hct fell below 27%. Wong et al (Wong 2003) 

transfused patients when the Hct fell below 30%. Kuitunen et al (Kuitunen 1992) maintained 

the Hct over 20% during CPB, and over 30% during the post-operative period. Lethagen et 

al (Lethagen 1991) maintained the Hct between 30% and 35%. Pleym et al (Pleym 2004) 

transfused patients if the Hct fell to less than 20% during CPB, and less than 25% post-

operatively.

Duration of surgery and cardiopulmonary bypass (CPB)

Seven trials, all involving cardiac surgery, reported the time taken to complete surgery. For 

these trials the time taken to complete surgery ranged from 133 minutes to 392 minutes 

(Table 1). The duration of CPB also varied considerably between trials, ranging from around 

51 minutes to 168 minutes (Table 2). These were not unexpected findings given the varying 

degree of surgical complexity across trials.

Risk of bias in included studies

Allocation concealment—Using the Cochrane grading system for allocation 

concealment, allocation concealment was judged to be adequate (Grade A) in three trials, 

inadequate (Grade C) in six, and not clearly described (Grade B) in 20. Using the Schulz 

criteria (Schulz 1995) for the item pertaining to allocation concealment, the consensus 

scores (out of a possible score of 2) were: 2 in three trials, 1 in six trials, and 0 in 20 trials. 
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For the item pertaining to allocation concealment there was 89.7% agreement between the 

two raters (k = 0.80).

Blinding—Of the 29 included trials, 26 trials (89.7%) were assessed to be double blind. 

Two trials (8%) indicated double blinding but the method of blinding was unclear and one 

trial was assessed not to be double blind. For this item of the Schulz criteria there was 96.6% 

agreement between the two raters (k = 0.82).

Generation of allocation sequences - randomisation—All of the 29 trials included 

in the analysis were described as being randomised. However, in 22 trials (75.9%) the 

method of generating allocation sequences was judged to be either inadequate or not 

reported. The remaining seven trials were judged to have had an adequate method for 

generating allocation sequences. These trials used either a series of computer-generated 

random numbers (Ansell 1992; Ellis 2001; Hedderich 1990; Mongan 1992; Pleym 2004) or 

a table of random numbers (Despotis 1999; Horrow 1991). For this item of the Schulz 

criteria, the consensus scores were (out of a possible score of 1): 1 in seven trials, and 0 in 

22 trials. There was 96.6% agreement between the two raters (k = 0.91).

Inclusion of all randomised participants—Of the 29 included trials, 11 reported 

either there were no exclusions or that an intention-to-treat analysis was used. For the 17 

trials that reported exclusions, these exclusions were judged unlikely to cause bias. For the 

remaining trial, exclusions were not explicitly reported. For this item of the Schulz criteria, 

the consensus scores (out of a possible score of 2) were: 2 in 11 trials, 1 in 17 trials, and 0 in 

one trial. There was 86.2% agreement between the two raters (k = 0.76).

Aggregate scores—Using the quality assessment instrument based on the Schulz criteria 

(with a possible score of 7): one trial scored 6, six trials scored 5, 12 trials scored 4, eight 

trials scored 3, and two trials scored 2. These results represent the consensus scores of the 

two independent raters (PAC, AJM).

Figure 1 and Figure 2 give a visual representation of the risk of bias for each included study. 

The risk of bias figures indicate that the general methodological quality of the trials was 

poor. Although all of the trials included in this review were described as being randomised, 

the majority of trials failed to report the method used to generate allocation sequences. There 

was a similar lack of reporting of the methods used to conceal treatment allocation. Given 

that the majority of trials compared DDAVP with an identical placebo, double blinding was 

achieved for most of the trials. The methodological quality of the included trials is discussed 

in more detail in the ‘Effects of interventions’ section of this review.

Effects of interventions

Exposure to allogeneic blood transfusion—There were 19 trials of DDAVP that 

reported data on the number of patients exposed to allogeneic RBC transfusion. These trials 

included a total of 1387 patients of whom 703 were randomised to DDAVP treatment. The 

use of DDAVP did not reduce the risk of exposure to allogeneic RBC transfusion compared 

to control (RR 0.96, 95% CI 0.87 to 1.06). Heterogeneity in treatment effect was not 

statistically significant (P = 0.19; I2 = 22.3%).
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Exposure to allogeneic blood transfusion - type of surgery—Fifteen trials 

involving cardiac surgery reported data on the number of patients exposed to allogeneic 

RBC transfusion. These trials included a total of 1196 of whom 610 were randomised to 

DDAVP. In the context of cardiac surgery DDAVP did reduce the risk of requiring an 

allogeneic blood transfusion (RR 0.95, 95% CI 0.84 to 1.07). Heterogeneity in treatment 

effect was not statistically significant (P = 0.11; I2 = 33.2%). For the four non-cardiac trials 

the risk of requiring an allogeneic blood transfusion in those patients treated with DDAVP 

was 1.01 (95% CI 0.81 to 1.26). Heterogeneity in treatment effect was not statistically 

significant (P = 0.59; I2 = 0%).

Exposure to allogeneic blood transfusion - cardiac surgery—Of the 15 trials that 

involved cardiac surgery, nine involved primary coronary artery bypass graft (CABG) 

surgery and six involved more complex cardiac surgery (that is CABG and valvular surgery 

with or without re-do, and combination surgery). The nine cardiac trials that involved 

primary CABG surgery included a total of 586 patients of whom 299 were randomised to 

DDAVP treatment. Although there appeared to be a trend toward reduced exposure to 

allogeneic blood in those patients treated with DDAVP the result was marginal using a 

random-effects model analysis (RR 0.85, 95% CI 0.73 to 0.99) and not statistically 

significant using a fixed-effect model analysis (RR 0.89, 95% CI 0.75 to 1.05). Given there 

was little evidence of statistically significant heterogeneity in the treatment effect (P = 0.43; 

I2 = 0.1%) the fixed-effect model is the more appropriate method of statistical analysis. The 

six trials that involved more complex cardiac surgery included a total of 610 patients of 

whom 311 were randomised to DDAVP treatment. In this subgroup of trials DDAVP 

appeared even less effective (RR 1.03, 95% CI 0.88 to 1.19). For this subgroup analysis 

there appeared to be some evidence of heterogeneity in the treatment effect (P = 0.14; I2 = 

40%).

Exposure to allogeneic blood transfusion - cardiac surgery and pre-operative 
acetylesalicylic acid (ASA) use—Of the 15 trials that involved cardiac surgery and 

reported data for the number of patients exposed to allogeneic blood transfusion, six 

reported the use of acetylsalicylic acid (ASA) within seven days of surgery. These six trials 

included a total of 399 patients of whom 192 were randomised to DDAVP treatment. The 

use of DDAVP in patients receiving ASA therapy within seven days of surgery did not 

appear to impact on the rates of exposure to allogeneic blood transfusion (RR 0.89, 95% CI 

0.64 to 1.23). Four cardiac trials reported that ASA therapy was ceased seven to 10 days pre-

operatively or they excluded patients who had received ASA therapy within seven days of 

surgery. These four trials included a total of 286 patients of whom 153 were randomised to 

DDAVP. Although there appeared to be a trend toward a reduction in the risk of exposure to 

allogeneic blood transfusion in DDAVP patients not receiving ASA within seven days of 

surgery, the result failed to reach statistical significance (RR 0.79, 95% CI 0.62 to 1.01).

Exposure to allogeneic blood transfusion - transfusion protocol—The presence 

of a transfusion protocol appeared to have a slight impact on the overall rates of allogeneic 

RBC transfusion. Of the 19 trials that reported data on the number of patients exposed to 

allogeneic RBC transfusion 10 reported the use of transfusion protocols. These trials 
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included a total of 736 patients of whom 373 were randomised to DDAVP. For these 10 

trials the relative risk of receiving a red cell transfusion was 0.90 (95% CI 0.77 to 1.04) 

compared to 1.03 (95% CI 0.93 to 1.14) for the nine trials (N = 651 patients) that did not 

report the use of transfusion protocols to guide transfusion practice.

Exposure to allogeneic blood transfusion - use of autologous techniques 
(acute normovolemic hemodilution, pre-operative autologous donation, cell 
savage)—Of the 19 trials that reported data for the number of patients exposed to 

allogeneic blood transfusion, nine involved the use of techniques that collect, store, and re-

infuse a patient’s own blood (that is acute normovolaemic hemodilution (ANH), pre-

operative autologous donation (PAD), cell salvage (CS)). Given that these autologous 

techniques are used to reduce a patient’s risk of exposure to allogeneic blood it was deemed 

appropriate to examine the effect that these co-interventions had on treatment effect. For the 

nine trials that reported the use of autologous techniques the relative risk of exposure to 

allogeneic blood transfusion was 1.00 (95% CI 0.84 to 1.19). Whereas, for those 10 trials 

that did not use autologous techniques, the relative risk of exposure to allogeneic blood 

transfusion was 0.91 (95% CI 0.78 to 1.07). Although only marginally different, these 

results show a trend toward an additive effect of the autologous techniques in reducing 

exposure to allogeneic blood transfusion.

Exposure to allogeneic blood transfusion - methodological quality—For the five 

trials that were judged to have used an inappropriate method to conceal treatment allocation 

(Grade C: Cochrane scale) the relative risk of exposure to allogeneic blood transfusion was 

1.11 (95% CI 0.94 to 1.33; I2 = 0%); compared to 0.88 (95% CI 0.75 to 1.03; I2 = 49.8%) 

for those 11 trials that failed to report the method used to conceal treatment allocation. Only 

three trials were judged to have adequately concealed treatment allocation. For these three 

trials the risk of exposure to allogeneic blood transfusion was 0.97 (95% CI 0.75 to 1.24; I2 

= 0%).

Volume of blood transfused—Fourteen trials of DDAVP reported data for the volume 

of allogeneic RBC transfused. Overall there was no evidence of a significant reduction in the 

volume of red blood cells transfused. The reduced volume with DDAVP was minimal and 

not clinically significant (WMD −0.3 units, 95% CI −0.60 to −0.01 units). Heterogeneity in 

treatment effect was statistically significant (P = 0.07; I2 = 38.6%).

Five trials (Ansell 1992; Casas 1995; Dilthey 1993; Gratz 1992; Wong 2003) reported data 

for the volume of blood transfused, in those patients transfused. These trials included a total 

of 211 patients of whom 105 were randomised to DDAVP. The use of DDAVP appeared to 

reduce the volume of blood transfused in those patients receiving a blood transfusion by 

around half a unit of blood (WMD −0.49 units, 95% CI −0.94 to −0.04). Although this result 

was statistically significant such a small reduction would not be deemed clinically 

significant.

Volume of blood transfused - cardiac surgery—Ten trials involving cardiac surgery 

reported data for the volume of allogeneic blood transfused. These trials included a total of 

621 patients of whom 322 were randomised to DDAVP treatment. Although the use of 
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DDAVP reduced the amount of allogeneic blood transfused (WMD −0.39 units, 95% CI 

−0.77 to −0.01 units) such a small reduction would not be deemed clinically important.

Volume of blood transfused - use of autologous techniques (ANH, PAD, CS)—
Although the use of autologous techniques appeared to reduce the volume of blood 

transfused to a greater degree than when such techniques were not employed (WMD −0.47 

units, 95% CI −1.15 to 0.20 units; WMD −0.22 units, 95% CI −0.55 to 0.10 units, 

respectively) both results failed to reach statistical significance.

Intra-operative blood loss—Seven trials reported intra-operative blood loss data. These 

trials included a total of 493 patients of whom 243 were randomised to DDAVP treatment. 

Overall, the use of DDAVP did not statistically significantly reduce intra-operative blood 

loss (WMD −90.07 ml, 95% CI −199.56 to 19.42 ml). When the three cardiac trials were 

excluded from the analysis (as DDAVP was administered at the end of CPB and not at the 

beginning of the operation) a similar non-significant result was observed (WMD −51.99 ml, 

95% CI −200.46 to 96.48 ml).

Post-operative blood loss—Eighteen trials reported post-operative blood loss data. 

These trials included a total of 1201 patients of whom 607 were randomised to DDAVP 

treatment. Although the use of DDAVP reduced post-operative blood loss, on average by 

92.98 ml per patient (WMD −92.98 ml, 95% CI −149.86 to −36.11 ml), such a small 

reduction would not be deemed clinically significant. Heterogeneity in treatment effect was 

statistically significant (P = 0.001; I2 = 57.5%). Of the 18 trials that provided data for this 

outcome, 16 involved cardiac surgery. In the context of cardiac surgery, a similar 

statistically significant reduction in post-operative blood loss was observed (WMD −96.58, 

95% CI −163.04 to −30.12). For this subgroup of trials heterogeneity in treatment effect was 

statistically significant (P = 0.0006; I2 = 61.8%). Of the 16 cardiac trials that reported post-

operative blood loss, 10 trials reported blood loss measured 24-hours post-surgery. Although 

the use of DDAVP was associated with statistically significant reductions in 24-hour blood 

loss the reductions were small and not clinically significant (WMD −107.46 ml, 95% CI 

−207.12 to −7.80 ml). Statistically significant heterogeneity in treatment effect persisted (P 

= 0.002; I2 = 65.3%). Only three cardiac trials reported post-operative blood loss measured 

12 hours after surgery. On average, the use of DDAVP did not significantly reduce blood 

loss during this time period (WMD −114.05 ml, 95% CI −269.46 to 41.36 ml).

Post-operative blood loss - cardiac surgery and pre-operative ASA use—Of the 

16 trials that involved cardiac surgery and reported data for post-operative blood loss, 10 

reported the use of acetylsalicylic acid (ASA) within seven days of surgery. These 10 trials 

included a total of 633 patients of whom 324 were randomised to DDAVP treatment. 

Although the use of DDAVP was associated with a statistically significant reduction in post-

operative blood loss in patients receving ASA therapy within seven days of surgery, the 

reduction would not be considered clinically significant (WMD −109.57 ml, 95% CI 

−200.11 to −19.03 ml). Heterogeneity in treatment effect was statistically significant (P = 

0.007; I2 = 60%). Three cardiac trials reported that ASA therapy was ceased seven to 10 

days pre-operatively or they excluded patients that had received ASA therapy within seven 
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days of surgery. These three trials included a total of 221 patients of whom 110 were 

randomised to DDAVP. Although there appeared to be a trend toward a reduction in post-

operative blood loss in DDAVP patients who did not receive ASA within seven days of 

surgery the result failed to reach statistical sigificance (WMD −112.69 ml, 95% CI −227.59 

to 2.22 ml).

Post-operative blood loss - CPB times in cardiac surgery trials—When post-

operative blood loss was stratified by CPB times, trials with the longest bypass times (that is 

greater than 140 minutes) showed the greatest reductions in blood loss (WMD −344.74 ml, 

95% CI −478.50 to −210.97 ml). Interestingly these two trials (Despotis 1999; Salzman 

1986) both recorded mean reductions in the amount of allogeneic blood transfused of 1.1 

units per patient with DDAVP compared to control. The only other subgroup that showed a 

statistically significant reduction in post-operative blood loss was for those trials that 

reported bypass times of between 80 and 100 minutes. For these five trials, the use of 

DDAVP resulted in an average reduction in post-operative blood loss of around 104 ml per 

patient (WMD −104.18 ml, 95% CI −184.75 to −23.61 ml). Heterogeneity in treatment 

effect was statistically significant (P < 0.1) for two of the five subgroups (CPB times less 

than 80 min, CPB times between 121 and 140 min).

Total blood loss - intra- and post-operative blood loss—Ten trials reported total 

blood loss data (intra- and post-operative). These trials included a total of 669 patients of 

whom 331 were randomised to DDAVP. In aggregate, the use of DDAVP significantly 

reduced the volume of blood lost during the intra- and post-operative periods (WMD 

−241.78 ml, 95% CI −387.55 to −96.01 ml). Of the 10 trials that provided data for this 

outcome seven trials involved cardiac surgery. For these seven cardiac trials, DDAVP was 

associated with a significant reduction in intra- and post-operative blood loss of around 238 

mls per patient (WMD −237.92 ml, 95%CI −413.43 to −62.40 ml). Heterogeneity in 

treatment effect was statistically significant (P = 0.0008; I2 = 74.1%). For the three non-

cardiac trials, where DDAVP was administered at the start of surgery, total blood loss was 

reduced on average by 280 ml per patient (WMD −280.32 ml, 95% CI −500.95 to −59.69 

ml). Heterogeneity in treatment effect was not statistically significant (P = 0.47; I2 = 0%).

Adverse events and other outcomes

Re-operation for bleeding: Eleven trials reported data on the rates of re-operation due to 

bleeding. These trials included a total of 778 patients of whom 383 were randomised to 

DDAVP. Although the rate of re-operation for bleeding was lower in the DDAVP group 

(1.83%) than in the control group (3.54%) the difference in absolute terms was not 

statistically significant (RD −0.02, 95% CI −0.04 to 0.01; I2 = 9.5%).

Mortality: Twelve trials reported mortality data. These trials included a total of 1061 

patients of whom 534 were randomised to DDAVP treatment. In aggregate, mortality was 

slightly higher in DDAVP treated patients (2.43%) than control patients (1.33%). However, 

the difference in mortality rates was not statistically significant (RD 0.01, 95% CI −0.01 to 

0.03; I2 = 0%).
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Myocardial infarction: Twelve trials reported data for myocardial infarction (MI). These 

trials included a total of 876 patients of whom 441 were randomised to DDAVP. The overall 

rate of MI was 5.25% with 28 DDAVP patients (6.35%) sustaining a MI compared with 18 

in the control group (4.14%). Although there appeared to be a trend toward an increased risk 

of MI with DDAVP treatment, the result failed to reach statistical significance (RR 1.38, 

95% CI 0.77 to 2.50; I2 = 0%).

Stroke: Five trials reported data for stroke. These trials included a total of 360 patients of 

whom 184 were randomised to DDAVP. The overall rate of stroke was 2.7%, with eight 

DDAVP patients (4.35%) suffering a stroke compared with only two in the control group 

(1.14%). However, the risk of developing a stroke in those patients treated with DDAVP 

was not significantly different from that for control patients (RR 2.4, 95% CI 0.68 to 8.43; I2 

= 0%).

Any thrombosis: There were nine trials that reported data for thrombosis of any type. These 

trials included a total of 691 patients of whom 361 were randomised to DDAVP. A 

thrombotic event occurred in 24 patients (n = 14 (DDAVP) versus n = 10 (control)). The 

relative risk of developing thrombosis of any type in those patients treated with DDAVP 

was 1.46 (95% CI 0.64 to 3.35; I2 = 0%) compared to control.

Hypotension: Five trials reported episodes of hypotension requiring urgent treatment (that 

is fluids, vasoactive drugs) during the infusion of the trial agents. Overall, there were 43 

episodes of hypotension during the administration of the trial agents (n = 34 (DDAVP) 

versus n = 9 (control)). The risk of developing hypotension that required urgent intervention 

was statistically significant for patients treated with DDAVP (RR 2.81, 95% CI 1.50 to 5.27; 

I2 = 0%).

DISCUSSION

Evidence of benefit

Desmopressin remains a valuable treatment for patients with mild haemophilia or type I von 

Willebrand’s disease who have spontaneous bleeding or are scheduled for surgery 

(Mannucci 1998). Although this review found that the use of DDAVP in elective surgery 

reduced post-operative and total blood loss in patients without hereditary bleeding disorders, 

we found no evidence of benefit with DDAVP in terms of reduced red cell transfusion. 

There appeared to be a trend toward a lower rate of re-operation due to recurrent or 

continued bleeding in those patients treated with DDAVP. However, this analysis was based 

on a very small number of events and the difference did not reach statistical significance. 

Furthermore, this review found no evidence of reduced mortality in patients treated with 

DDAVP. The results of our meta-analysis are consistent with other published meta-analyses 

in which DDAVP treatment was shown to have a minor effect on reducing surgical blood 

loss but no statistically significant effect on reducing transfusion requirements (Cattaneo 

1995; Levi 1999).
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Adverse events

In individual studies the numbers of adverse events were small. Although we found a small 

increase in the rates of myocardial infarction, stroke, and any thrombosis in DDAVP treated 

patients, these trends did not reach statistical significance. The data do not appear to point to 

unacceptable toxicity. Rather the apparent lack of efficacy is a greater concern. Although 

only five small trials reported episodes of hypotension during the infusion of the trial agents, 

in aggregate the results indicate that patients receiving an infusion of DDAVP are 2.8 times 

as likely (RR 2.81, 95% CI 1.50 to 5.27) to develop hypotension requiring urgent treatment 

with fluids and vasoactive agents (for example intravenous epinephrine) than those patients 

who received a placebo control.

Sources of bias

In our review we found a number of small trials. Reliance on small trials raises concerns 

about the effects of publication bias. However for the primary outcome of this review the 

results are negative, so it is unlikely that publication bias has had an important effect. 

Examination of the funnel plot for allogeneic blood transfusion (Figure 3) shows that the 

results are generally symmetrical around the point estimate (RR 0.96), indicating there is 

little evidence of publication bias for this outcome. This is also the case with blood loss in 

the context of cardiac surgery, where the funnel plot appears to be reasonably symmetrical 

(Figure 4). The primary study outcome of this review is a practise variable involving the 

decision to transfuse a patient with allogeneic red cells. In the case of the trials reviewed, the 

decision to transfuse a patient with allogeneic blood required a degree of subjectivity on the 

part of clinicians and was probably not a source of bias as 93% of the trials involved a 

placebo and in 97% of trials the outcomes assessor was blind to the allocated treatment.

Clinical significance of the results

It is important to consider the relevance of DDAVP as an adjunct to surgical practices. 

Although the majority of trials included in this review were conducted in the setting of 

cardiac surgery (76%) it is likely that these results can be applied to other surgical settings. 

Blood loss tends to be high during cardiac surgery, so that any beneficial effects of treatment 

with DDAVP should be readily demonstrated. On the basis of the currently available 

evidence, there appears to be no clear beneficial effect of using DDAVP to minimise peri-

operative transfusion with allogeneic blood. Although there appeared to be evidence that 

DDAVP reduced post-operative and total blood loss in the context of cardiac surgery, these 

may not be regarded as clinically meaningful reductions.

In the case of post-operative blood loss in cardiac surgery we observed significant 

heterogeneity in treatment effect (P = 0.0006; I2 = 61.8%). To investigate this further we 

stratified post-operative blood loss data by the time period of assessment (that is 0 to 6 

hours, 0 to 12 hours, 0 to 16 hours, 0 to 24 hours). Statistically significant heterogeneity was 

evident in all time periods of assessment, with the exception of one (0 to 16 hours). Only 

two trials provided data for this particular subgroup. More importantly, we observed 

considerable differences between trials in the amounts of blood lost during the post-

operative period. For the 10 cardiac trials that reported post-operative blood loss data for the 

0 to 24-hour period, baseline blood loss volumes ranged from as low as 429 ml to as high as 
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1386 ml. In patients treated with DDAVP, blood loss volumes ranged from as low as 422 ml 

to as high as 1214 ml.

It is reasonable to argue that the observed differences in blood loss volumes between trials 

was due to the different types of surgery performed, and the complexity of the surgery 

performed. In the case of cardiac surgery, some trials included patients undergoing primary, 

first-time, or coronary artery bypass graft (CABG) surgery, whilst other trials included 

patients undergoing more complex cardiac surgery such as re-do CABG, valvular surgery, 

and combined procedures (for example CAGB and valvular surgery). The duration of 

surgery also varied considerably between trials, with operative times ranging from 133 

minutes to more than 390 minutes (Table 1). Given that the duration of cardiopulmonary 

bypass (CPB) represents a reasonable surrogate for surgical complexity, with longer CPB 

times generally associated with an increased risk of greater post-operative blood loss, we 

stratified post-operative blood loss by CPB times (separated into mutually exclusive 

categories) to ascertain whether this specific factor may have influenced the results.

Firstly, we tabulated post-operative blood loss volumes for each cardiac trial (where data 

were available) and the corresponding CPB times (Table 2). The tabulated data did not 

appear to show any correlation between CPB times and the volume of post-operative blood 

loss. The results of two trials, in particular, require closer scrutiny. Whilst Salzman et al 

(Salzman 1986) reported a mean post-operative blood loss of 510 ml (+/− 289) with a mean 

CPB time of 144 min (+/− 38) in patients treated with DDAVP, Ansell et al (Ansell 1992) 

reported a mean post-operative blood loss of 1064.8 ml (+/− 647.1) with a mean CPB time 

of 118.6 min (+/− 39). The latter trial had more than double the average post-opertive blood 

loss but shorter CPB times of around 25 minutes. Secondly, we performed a meta-analysis 

of post-operative blood loss stratified by the CPB times to determine whether the use of 

DDAVP was more or less effective over varying CPB times. Although DDAVP appeared to 

be most effective in patients undergoing more lengthy CPB (that is greater than 140 minutes 

in duration) the results were generally mixed, showing no effect in trials with CPB of less 

than 80 minutes in duration, between 101 and 120 minutes, and between 121 and 140 

minutes in duration. Patients receiving DDAVP with CPB times of between 80 and 100 

minutes had a statistically significant, but not clinically significant, reduction in post-

operative blood loss of around 104 ml (95% CI 23.61 to 184.75 ml). The greatest reductions 

in post-operative blood loss were observed in patients with CPB times greater than 140 

minutes. For this subgroup, post-operative blood loss was reduced by around 345 ml per 

patient in patients treated with DDAVP compared to control patients (95% 210.97 to 478.50 

ml). However, given the sparsity of data these results need to be interpreted with caution.

Interventions other than DDAVP have been shown to be effective in reducing the need for 

allogeneic red cell transfusion. The anti-fibrinolytic drugs aprotinin, tranexamic acid (TXA), 

and epsilon aminocaproic acid (EACA) have been studied extensively in cardiac surgery. 

Results of a meta-analysis for the aforementioned anti-fibrinolytics (Henry 2007) showed 

that on average aprotinin reduced the need for red blood cell transfusion by a relative 34%; 

and importantly it reduced the need for re-operation due to recurrent or continued bleeding 

by a relative 52%. Similar trends were seen with TXA and EACA, although fewer trials 

have been performed. However, the benefits of aprotinin have been brought into question 
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with the publication of two notable observational studies (Karkouti 2006; Mangano 2006; 

Mangano 2007) and a large randomised head-to-head comparative trial (Fergusson 2008). 

The randomised trial conducted by Fergusson et al (Fergusson 2008) in high-risk cardiac 

surgery examined the comparative efficacy and safety of aprotinin and the lysine analogues 

(TXA and EACA). The results of this trial showed that there was a strong and consistent 

negative mortality trend associated with aprotinin compared to the lysine analogues. 

Fergusson et al (Fergusson 2008) found that at 30 days the rate of death from any cause was 

6.0% in the aprotinin group compared with 3.9% in the TXA group (RR 1.55, 95% CI 0.99 

to 2.42) and 4.0% in the EACA group (RR 1.52, 95% CI 0.98 to 2.36). The findings of this 

large, methodologically rigorous randomised trial have raised doubts over the continued use 

of aprotinin in high-risk cardiac surgery. Whether TXA and EACA represent more cost-

effective strategies in the context of high-risk cardiac surgery is yet to be fully elucidated.

A variety of blood-sparing techniques have also been employed in the peri-operative setting. 

Most involve the re-infusion of autologous blood, either from pre-operative deposit, acute 

normovolemic hemodilution, or cell salvage. The evidence on the efficacy and safety of 

these techniques has been thoroughly reviewed (Bryson 1998; Carless 2006; Forgie 1998; 

Henry 2002; Huet 1999). The literature is generally viewed as being of indifferent quality 

because of inadequate randomisation and lack of blinding of outcomes assessment. The 

techniques appear to have a modest blood sparing effect. Significantly, the efficacy of 

autologous re-infusion techniques appears to be lower when they are used in the context of a 

rigorous transfusion protocol. This and the growing evidence on the efficacy of transfusion 

triggers indicates that a more conservative approach to blood transfusion decisions is 

generally desirable (Carson 1998; Hebert 1995; Hebert 1999). This conservative approach, 

combined with the use of anti-fibrinolytic drugs, may possibly offer the best approach for 

managing the transfusion requirements of patients in high-risk settings such as cardiac 

surgery.

Conclusions

There is no evidence that DDAVP minimises peri-operative allogeneic blood transfusion; 

nor that its use reduces the need for allogeneic blood or improves health outcomes during or 

after surgery. Although the data suggest that there is some benefit of using DDAVP as a 

means of reducing peri-operative blood loss the observed reductions were small and 

generally not clinically important. However, in the context of cardiac surgery, the use of 

DDAVP significantly reduced post-operative blood loss in those trials with the longest 

cardiopulmonary bypass times (that is exceeding 140 minutes). Given the paucity of data 

this finding needs to be interpreted with caution. Overall, the data appear to rule out a 

worthwhile benefit of using DDAVP as a means of minimising peri-operative allogeneic 

blood transfusion in patients who do not have congenital bleeding disorders.

AUTHORS’ CONCLUSIONS

Implications for practice

The use of DDAVP in elective adult surgery for patients who do not suffer from congenital 

bleeding disorders cannot be justified. The anti-fibrinolytic agents aprotinin, tranexamic 
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acid, and epsilon aminocaproic acid have been extensively researched and their 

effectiveness in reducing the need for allogeneic blood transfusion is well documented, 

particularly in the area of cardiac surgery. Given the recent negative findings regarding the 

use of aprotinin in high-risk cardiac surgery, the lysine analogues tranexamic acid and 

epsilon aminocaproic acid may offer a safer alternative to aprotinin. In formulating their 

decision, clinicians need to carefully consider the cost effectiveness of each alternative 

blood conserving strategy.

Implications for research

Further placebo-controlled clinical trials of DDAVP as an adjunct to surgery in patients who 

do not have bleeding disorders appears unwarranted.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID] 

Ansell 1992

Methods Randomisation was provided by a series of computer-generated random numbers. All 
study medication was dispensed by the investigator or hospital pharmacy

Participants 83 patients undergoing valvular heart operations with or without concomittant 
coronary artery bypass surgery were randomised to one of two groups

1 Desmopressin (DDAVP) group: n = 41; M/F = 24/17; mean age (+/−SD) 
= 61.9 (10.7) years.

2 Placebo group: n = 42; M/F = 21/21; mean age (+/−SD) = 60.1 (9.2) 
years.

Interventions 1 DDAVP group received 0.3 ug/kg of DDAVP in 50 ml of normal saline 
for 15 min immediately after the cessation of cardiac bypass and the 
administration of protamine sulphate.

2 Placebo group received an equivalent volume of normal saline.

NB: Both groups were exposed to pre-operative autologous blood donation (PAD) 
and postoperative epsilon aminocaproic acid (EACA)

Outcomes Number of patients transfused allogeneic blood (n)
Amount of allogeneic and autologus blood transfused (units)
Fresh frozen plasma (FFP) transfused (n/units)
Platelets transfused (n/units)
Blood loss (mls)
Mortality (n)
Myocardial infarction (n)
Re-operation for bleeding (n)
Bowel infarction (n)
Brain stem infarction (n)
Femoral artery embolism (n)
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Cardiac arrest (n)
Retinal artery embolism (n)

Notes Quality assessment score (Schulz criteria): 4/7
Transfusion protocol not specified.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Randomisation was provided by a 
series of computer-generated random 
numbers

Allocation concealment? Unclear B - Unclear.

Blinding?
All outcomes

Yes Double blind.

Brown 1989

Methods Methods of randomisation and allocation concealment were not described

Participants 20 patients scheduled to undergo elective CABG surgery were randomised in double-
blind fashion to one of two groups

1 Desmopressin (DDAVP) group: n = 10; M/F = 8/2; mean age (+/−SD) = 
61.7 (8.1) years.

2 Placebo group: n = 9; M/F = 6/3; mean age (+/−SD) = 62.5 (6.9) years.

Interventions 1 DDAVP group received 0.3 ug/kg intravenously (IV) over a 10 minute 
period following heparin reversal post-cardiopulmonary bypass (CPB).

2 Placebo group received normal saline IV following heparin reversal post-
CPB.

NB: Both groups were exposed to cell salvage.

Outcomes Number of patients transfused allogeneic blood (n)
Amount of allogeneic blood transfused (units)
Blood loss (mls)
Thrombosis (n)
Re-operation for bleeding (n)
Myocardial infarction (n)
Hypotension (n)

Notes Quality assessment score (Schulz criteria): 3/7
Transfusion protocol not described.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? No C - Inadequate.

Blinding?
All outcomes

Yes Double blind.

Casas 1995

Methods Allocation concealment was by means of sealed envelopes. The pharmacist prepared 
the encoded infusions. All study infusions were identical in outward appearance
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Participants 149 patients scheduled for elective coronary artery bypass graft surgery, heart valve 
replacement or annuloplasty, combined valve replacement and coronary artery 
bypass grafting, or closure of atrial septal defects were randomly assigned to one of 
three groups

1 Desmopressin (DDAVP) group: n = 50; M/F = 33/17; mean age (+/−SD) 
= 58 (12) years.

2 Aprotinin group: n = 48; M/F = 31/17; mean age (+/−SD) = 57 (10) 
years.

3 Placebo group: n = 51; M/F = 31/20; mean age (+/−SD) = 54 (12) years.

NB: Three patients requiring re-operation due to bleeding related to the operation 
(one in the aprotinin group and two in the DDAVP group) were excluded from the 
final analysis

Interventions 1 DDAVP group received 0.3 to 0.4 ug/kg of DDAVP, infused in 50 ml of 
saline solution over 20 to 30 minutes, 15 minutes after protamine 
administration.

2 Aprotinin group received an infusion of 2 million kallikrein inactivator 
units (KIU) of aprotinin before anaesthesia, given over a period of 20 to 
30 minutes. A dose of 2 million KIU was added to the priming solution 
of the heart-lung machine. Aprotinin was administered continuously at 
500,000 KIU per/hr until the end of the operation.

3 Placebo group received equivalent volumes of normal saline.

Outcomes Number of patients transfused allogeneic blood (n)
Amount of allogeneic blood transfused (units)
Number of patients transfused fresh frozen plasma (FFP) (n)
Number of patients transfused platelets (n)
Blood loss (ml)
Mortality (n)
Re-operation for bleeding (n)
Femoral embolism (n)
Stroke (n)

Notes Quality assessment score (Schulz criteria): 4/7
Transfusion protocol used.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? No C - Inadequate. Allocation 
concealment was by means of sealed 
envelopes

Blinding?
All outcomes

Yes Double blind.

Clagett 1995

Methods Randomisation was carried out in blocks of 10 and was stratified for repair of 
abdominal aortic aneurysm (AAA) or aorto-femoral bypass for occlusive disease. 
Patients were randomised by drawing a sealed envelope that contained a prescription 
for either desmopressin (DDAVP) or placebo. The method used to generate 
allocation sequences was not described. The only person to have knowledge of 
treatment assignment was the pharmacist, who kept records and prepared the 
DDAVP or placebo in identical-appearing plastic bags of 50 ml normal saline 
solution

Participants 91 male patients undergoing elective aortic surgical operations were randomly 
assigned to one of two groups

1 Desmopressin (DDAVP) group: n = 43; mean age (+/−SD) = 62 (9) 
years.
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2 Placebo group: n = 48; mean age (+/−SD) = 64 (8) years.

Interventions 1 DDAVP group received 20 ug of DDAVP intravenously for 15 minutes 
immediately after IV heparisation with 100 units/kg and just before 
aortic cross-clamp application was performed.

2 Placebo group received 0.9% normal saline.

NB: Both groups were exposed to autotransfusion and cell salvage

Outcomes Number of patients transfused allogeneic blood (n)
Amount of allogeneic blood transfused (units)
Blood loss (mls)
Mortality (n)
Myocardial infarction (n)
Deep vein thrombosis (n)
Pulmonary embolus (n)
Acute limb ischemia (n)
Bowel infarction (n)

Notes Quality assessment score (Schulz criteria): 5/7
Transfusion protocol not described.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? No C - Inadequate. Allocation 
concealment was by means of sealed 
envelopes

Blinding?
All outcomes

Yes Double blind.

Despotis 1999

Methods Randomisation was based on a computer-generated random-number table and done 
according to a sequential allocation schedule that was generated by an investigator 
not involved in treatment assignment. Desmopressin and placebo were administered 
intravenously as colourless fluids from unlabelled syringes, aspirated in a separate 
room and transported to the operating room by one of the investigators (not masked 
to treatment assignment)

Participants 101 patients undergoing elective cardiac surgery in whom clot ratios were abnormal 
(i.e. hemoSTA-TUS-derived clot ratios were <60% of maximum in channel 5) were 
randomly assigned to one of two groups

1 Desmopressin (DDAVP) group: n = 50; M/F = 30/20; mean age (+/−SD) 
= 64 (10) years.

2 Placebo group: n = 51; M/F = 34/17; mean age (+/−SD) = 66 (10) years.

Interventions 1 DDAVP group received 0.4 ug/kg of DDAVP intravenously over 30 
minutes.

2 Placebo group received a corresponding volume of normal saline.

NB: A proportion of DDAVP and placebo patients received epsilon-aminocaproic 
acid (EACA) 50% and 61% respectively. EACA was given at the discretion of the 
managing physician. EACA was administered as follows: 5 g loading dose, 5 g in the 
CPB circuit, and 1g/hr infusion

Outcomes Amount of allogeneic blood transfused (units)
Fresh frozen plasma transfused (units)
Platelets transfused (units)
Blood loss (mls)
Mortality (n)
Myocardial infarction (n)
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Re-operation for bleeding (n)
Any thrombosis (n)

Notes Quality assessment score (Schulz criteria): 5/7
Transfusion of RBC was at the discretion of the managing physicians

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Randomisation was based on a 
computer-generated random-number 
table

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Dilthey 1993

Methods Methods of randomisation and allocation concealment were not described

Participants 40 consecutive male patients undergoing elective primary myocardial 
revascularisation were randomly assigned to one of two groups

1 Desmopressin (DDAVP) group: n = 19; mean age (+/−SD) = 56 (9) 
years.

2 Placebo group: n = 20; mean age (+/−SD) = 58 (8) years.

NB: Gender data not reported. One patient was excluded from the desmopressin 
group due to excessive post-operative bleeding requiring re-exploration - surgical 
cause identified

Interventions 1 DDAVP group received 0.3 ug/kg of DDAVP IV after the termination of 
cardiopulmonary bypass (CPB) and 5 minutes after protamine 
administration for the reversal of heparin.

2 Placebo group received an equivalent amount of IV saline over 15 
minutes.

NB: Both groups were exposed to cell salvage.

Outcomes Number of patients transfused allogeneic blood (n)Amount of allogeneic blood 
transfused (units)
Number of patients transfused platelets (n)
Blood loss (ml)
Re-operation for bleeding (n)

Notes Quality assessment score (Schulz criteria): 3/7
Transfusion protocol used.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Ellis 2001
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Methods A computer-generated randomisation table was used to allocate patients to one of 
three treatment groups. The method used to conceal treatment allocation was not 
described

Participants 30 patients undergoing elective total knee replacement were randomly allocated to 
one of three groups

1 Desmopressin (DDAVP) group: n = 10; M/F = 2/8; mean (+/−SD) age = 
72 (6) years.

2 Tranexamic acid (TXA) group: n = 10; M/F = 4/6; mean age (+/−SD) = 
71 (5) years.

3 Placebo group: n = 10; M/F = 3/7; mean age (+/−SD) = 72 (8) years.

Interventions 1 DDAVP group received an IV bolus dose of desmopressin (0.3 ug/kg) 
infused over a 30-minute period. Thereafter, a constant IV infusion of 
saline was administered until 12 hours after final deflation of the limb 
tourniquet.

2 TXA group received an IV bolus of tranexamic acid (15 mg/kg) 
administered over a 30-minute period. Thereafter, a constant IV infusion 
of tranexamic acid (10 mg/kg/hr) was administered until 12 hours after 
the final deflation of the limb tourniquet.

3 Placebo group received an equal volume of normal saline 30 minutes 
before deflation of the limb tourniquet infused over a 30-minute period. 
Thereafter, a constant infusion of normal saline was administered until 
after final deflation of the limb tourniquet.

Outcomes Number of patients transfused allogeneic blood (n)
Amount of allogeneic blood transfused (units)
Hospital length of stay (days)
Hematological data

Notes Quality assessment score (Schulz criteria): 3/7
Transfusion protocol used.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear A computer-generated randomisation 
table was used to allocate patients

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Flordal 1992

Methods Method of randomisation and allocation concealment was not described

Participants 50 patients scheduled for total hip replacement were randomly assigned to one of two 
groups

1 Desmopressin (DDAVP) group: n = 25; M/F = 12/13; mean age (+/−SD) 
= 64 (9) years.

2 Placebo group: n = 25; M/F = 12/13; mean age (+/−SD) = 68 (9) years.

Interventions 1 DDAVP group received an infusion of 0.3 ug/kg of DDAVP diluted in 
50 ml saline at the start of surgery.

2 Placebo group received an infusion of saline at the start of surgery.

Outcomes Amount of allogeneic blood transfused (units)
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Blood loss (ml) - intra- and post-operative

Notes Quality assessment score (Schulz criteria): 4/7
Transfusion protocol not used.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Frankville 1991

Methods Patients were randomly assigned to study drug or placebo by a system of sealed 
envelopes. The placebo solution was identical in appearance to the study drug 
solution. The method used to generate allocation sequences was not described

Participants 40 patients undergoing elective primary coronary artery bypass graft surgery were 
randomly assigned to one of two groups

1 Desmopressin (DDAVP) group: n = 20; M/F = 17/3; mean age (+/−SD) 
= 59.9 (10.7) years.

2 Placebo group: n = 20; M/F = 17/3; mean age (+/−SD) = 59.6 (11.2) 
years.

Interventions 1 DDAVP group received 0.3 ug/kg of DDAVP IV prepared in 50 ml of 
saline and administered over 15 minutes.

2 Placebo group received placebo solution (not specified) in equivalent 
volumes at the same time periods as the study drug.

NB: Both groups were exposed to cell salvage.

Outcomes Number of patients transfused allogeneic blood (n)
Amount of allogeneic blood transfused (units)xbr Fresh frozen plasma (units)
Platelets (units)
Blood loss (ml)
Re-operation for bleeding (n)
Hypotension (n)

Notes Quality assessment score (Schulz criteria): 5/7
Transfusion protocol not specified.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? No C - Inadequate. Allocation 
concealment was by means of sealed 
envelopes

Blinding?
All outcomes

Yes Double blind.

Gratz 1992

Carless et al. Page 24

Cochrane Database Syst Rev. Author manuscript; available in PMC 2014 October 29.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Methods Patients were assigned to desmopressin or placebo according to a randomisation 
schedule. The method used to generate allocation sequences was not described. 
Study solutions were prepared by a research pharmacist

Participants 65 patients pre-treated with aspirin within 7 days before scheduled elective coronary 
artery bypass graft surgery were randomised to one of two groups

1 Desmopressin (DDAVP) group: n = 29; M/F = 19/10; mean age (+/−SD) 
= 62.2 (10.4) years.

2 Placebo group: n = 30; M/F = 23/7; mean age (+/−SD) = 62.7 (9.3) years.

NB: Six patients were excluded from the analysis, three from the DDAVP group and 
three from the placebo group (two died intra-operatively, one inadvertently received 
DDAVP, and three required the insertion of an intra-aortic ballon pump)

Interventions 1 DDAVP group received 0.3 ug/kg of DDAVP in 50 ml of normal saline 
infused over a 30-minute period immediately after the completion of the 
heparin reversal with protamine.

2 Placebo group received an equivalent volume of normal saline.

NB: Both groups were exposed to cell salvage.

Outcomes Number of patients transfused allogeneic blood (n)
Amount of allogeneic blood transfused (units)
Fresh frozen plasma (units)
Platelets (units)
Blood loss (ml)
Mortality (n)
Non-fatal myocardial infarction (n)
Arrhythmia (n)
Encephalopathy (n)

Notes Quality assessment score (Schulz criteria): 5/7
Transfusion protocol not specified.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Yes A - Adequate

Blinding?
All outcomes

Yes Double blind.

Guyuron 1996

Methods Methods of randomisation and allocation concealment were not described

Participants 20 patients undergoing bimaxillary osteotomy were randomly assigned to one of two 
groups

1 Desmopressin (DDAVP) group: n = 10; M/F = 1/9.

2 Control group (No DDAVP) group: n = 10; M/F = 4/6.

NB: Age of patients was not reported.

Interventions 1 DDAVP group received 20 ug of DDAVP mixed in 50 ml of normal 
saline, administered IV over one-half hour prior to the surgical 
procedure.

2 Control group did not receive DDAVP.

NB: Both groups were exposed to pre-operative autologous blood donation (PAD)

Outcomes Number of patients transfused allogeneic blood (n)
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Amount of allogeneic and autologous blood transfused (units)
Blood loss (ml)
Hypotension (n)

Notes Quality assessment score (Schulz criteria): 2/7
Transfusion protocol not specified.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

No Studied an untreated control group.

Hackmann 1989

Methods Methods of randomisation and allocation concealment were not described

Participants 150 consecutive patients undergoing elective cardiac surgery involving 
cardiopulmonary bypass (CPB) were randomly assigned to one of two groups

1 Desmopressin (DDAVP) group: n = 74; age </= 45 years n = 5, age 
46-60 years n = 27, age 61-75 years n = 39, age >75 years n = 3.

2 Placebo group: n = 76; age </= 45 years n = 6, age 46-60 years n = 26, 
age 61-75 years n = 39, age >75 years n = 5.

NB: Data for gender was not reported.

Interventions 1 DDAVP group received an IV infusion of 0.3 ug/kg of DDVAP (for a 
maximal dose of 20 ug) in 25 ml of physiologic saline over 15 minutes, 
after CPB was terminated and the effects of heparin reversed with 
protamine sulphate.

2 Placebo group received physiologic saline alone.

NB: Both groups were exposed to cell salvage.

Outcomes Number of patients transfused allogeneic blood (n)
Amount of allogeneic blood transfused (units)
Number of patients transfused FFP and Hetastarch (n)
Amount of FFP and Hetastarch transfused (ml)
Number of patients receiving autotransfusion (n)
Amount of blood autotransfused (ml)
Blood loss (ml)
Hematological data

Notes Quality assessment score (Schulz criteria): 3/7
Transfusion protocol not specified.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Hedderich 1990
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Methods Patients were assigned to either treatment or placebo groups using a computer-
generated random-number table. The method used to conceal treatment allocation 
was not described

Participants 62 patients undergoing elective coronary artery bypass grafting were randomised to 
one of two groups

1 Desmopressin (DDAVP) group: n = 31; mean age (+/−SD) = 61 (10) 
years.

2 Placebo group: n = 31; mean age (+/−SD) = 59 (9) years.

Interventions 1 DDAVP group received 100 ml saline containing 0.3 ug/kg of 
desmopressin infused over 15 minutes immediately after the 
administration of protamine sulfate.

2 Placebo group received 100 ml saline infusion over 15 minutes 
immediately after the administration of protamine sulfate.

Outcomes Number of patients transfused allogeneic blood transfusion (n)
Amount of allogeneic blood transfused (units)
Blood loss (ml)
Mortality (n)
Myocardial infarction (n)
Re-operation for bleeding (n)

Notes Quality assessment score (Schulz criteria): 4/7
Transfusion protocol not used.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Patients were assigned to either 
treatment or placebo groups using a 
computer-generated random-number 
table

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Horrow 1991

Methods A table of random numbers determined patient allocation. Coded infusion bags and 
sealed envelopes were prepared by a pharmacist not involved in the study

Participants 163 patients undergoing elective coronary revascularisation, valve replacement, both 
procedures, or repair of atrial septal defects were randomly assigned to one of four 
groups

1 Desmopressin (DDAVP) group: n = 38; mean age (+/−SD) = 63 (11) 
years.

2 Tranexamic acid (TXA) group: n = 37; mean age (+/−SD) = 65 (11) 
years.

3 TXA + DDAVP group: n = 40; mean age (+/−SD) = 63 (9) years.

4 Placebo group: n = 44; mean age (+/−SD) = 64 (10) years.

NB: Data for gender not reported. Four patients were excluded from the final 
analysis (one from the placebo group, one from the TXA group, one from the 
DDAVP group, and one from the TXA + DDAVP group)

Interventions 1 DDAVP group received 0.3 ug/kg intravenously over 20 minutes, 
beginning after extracorporeal circulation (ECC) and following the 
completion of the protamine infusion.
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2 TXA group received TXA (loading dose of 10 mg/kg over 30 minutes) 
beginning after induction of anaesthesia but before skin incision followed 
by a 12-hour infusion at 1 mg/kg/hr.

3 TXA + DDAVP group received both TXA and DDAVP in identical 
fashion to groups 2 and 3.

4 Placebo group received normal saline infusions.

NB: Both groups were exposed to cell salvage, if available. One patient in the 
placebo group received pre-operative autologous blood (PAD)

Outcomes Number of patients transfused allogeneic blood (n)
Number of patients transfused fresh frozen plasma (n)
Number of patients transfused platelets (n)
Blood loss (ml)
Myocardial infarction (n)
Stroke (n)
Deep vein thrombosis (n)
Re-operation for bleeding (n)
Ventricular dysfunction (n)
Pulmonary dysfunction (n)
Cardiac arrhythmia (n)

Notes Quality assessment score (Schulz criteria): 4/7
Transfusion protocol used.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Randomisation was by means of a 
table of random numbers.

Allocation concealment? No C - Inadequate

Blinding?
All outcomes

Yes Single blinding.

Kuitunen 1992

Methods Methods of randomisation and allocation concealment were not described

Participants 33 patients scheduled to undergo elective primary coronary artery bypass grafting 
were randomly allocated to one of two groups

1 Desmopressin (DDAVP) group: n = 15; M/F = 14/1; mean age (+/−SD) 
= 57 (9) years.

2 Placebo group: n = 15; M/F = 14/1; mean age (+/−SD) = 59 (5) years.

NB: Three patients were excluded from the final analysis (one from the placebo 
group and two from the DDAVP group)

Interventions 1 DDAVP group received 0.3 ug/kg of DDAVP diluted in 100 ml of 
saline, administered over 15 minutes after sternal closure.

2 Placebo group received 100 ml of saline solution administered over 15 
minutes after sternal closure.

NB: Both groups were exposed to acute normovolemic hemodilution (ANH). After 
induction of anaesthesia, one unit of whole blood was withdrawn from the patient 
and replaced with 1000 ml of Ringer’s solution. This autologous blood unit was 
given back to the patient after the available residual oxygenator perfusate had been 
returned

Outcomes Amount of allogeneic blood transfused (units)
Blood loss (ml)
Mortality (n)
Haemoglobin loss Cardiac failure (n)
Crystalloid infusions (ml)

Notes Quality assessment score (Schulz criteria): 3/7
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Transfusion protocol used.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Lethagen 1991

Methods Methods of randomisation and allocation concealment were not described

Participants 50 patients scheduled for aorto-iliac graft surgery were randomly allocated to one of 
two groups

1 Desmopressin (DDAVP) group: n = 25; M/F = 19/6.

2 Placebo group: n = 25; M/F = 18/7.

NB: Age data were not reported.

Interventions 1 DDAVP group received 0.3 ug/kg of DDAVP diluted in physiological 
saline to a volume of 10 ml and injected intravenously over 10 minutes 
immediately before the start of the operation.

2 Placebo group received 10 ml of physiological saline injected 
intravenously over 10 minutes immediately before the start of the 
operation.

NB: Both groups received 500 ml of dextran 40 (Rheomacrodex) as 
thromboprophylaxis

Outcomes Amount of allogeneic blood transfused (units)
Blood loss (ml)
Myocardial infarction (n)

Notes Quality assessment score (Schulz criteria): 3/7
Transfusion protocol used.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Marquez 1992

Methods Methods of randomisation and allocation concealment were not described

Participants 70 patients undergoing elective coronary artery bypass graft (CABG) surgery were 
randomised to one of three groups

1 Desmopressin (DDAVP) group: n = 22; mean age (+/−SD) = 63.6 (8.4) 
years.
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2 Desmopressin (DDAVP) + Placebo group: n = 21; mean age (+/−SD) = 
59.8 (5.5) years

3 Placebo group: n = 22; mean age (+/−SD) = 61.7 (7.0) years

NB: Data for gender was not reported. Two patients were excluded prior to 
randomisation for haemodynamic instability and three patients were excluded after 
randomisation for mediastinal exploration secondary to surgical bleeding

Interventions 1 DDAVP group received 0.3 ug/kg of DDAVP intravenously immediately 
after protamine reversal of heparin and 12 hours later in the Intensive 
Care Unit (ICU).

2 DDAVP + placebo group received 0.3 ug/kg of DDAVP after protamine 
reversal of heparin and saline (placebo) 12 hours later in ICU.

3 Placebo group received saline IV after protamine reversal of heparin and 
12 hours later in the ICU.

Outcomes Number of patients transfused allogeneic blood (n)
Amount of allogeneic blood transfused (ml)
Number of patients transfused fresh frozen plasma (n)
Number of patients transfused platelets (n)
Blood loss (ml)
Myocardial infarction (n)
Deep venous thrombosis (n)
Stroke (n)

Notes Quality assessment score (Schulz criteria): 3/7
Transfusion protocol used.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Mongan 1992

Methods A computer-generated random-number table was used to assign patients to treatment 
or control groups. Method used to conceal treatment allocation was not described

Participants 115 patients undergoing elective coronary artery bypass graft surgery were 
randomised after cardiopulmonary bypass (CPB) to one of four groups

1 Desmopressin (DDAVP) group (MA>50mm): n = 44; M/F = 40/4; mean 
age (+/−SD) = 61. 5 (9.3) years.

2 Placebo group (MA>50mm): n = 42; M/F = 36/6; mean age (+/−SD) = 
60.9 (9.7) years.

3 Desmopressin (DDAVP) group (MA<50mm): n = 13; M/F = 9/4; mean 
age (+/−SD) = 58.8 (10.7) years.

4 Placebo group (MA<50mm): n = 16; M/F = 11/5; mean age (+/−SD) = 
65.8 (10.0) years.

MA = Mean amplitude of the thromboelastogram (TEG)
NB: Patients were divided into groups based upon TEG analysis. Groups 1 and 2 
consisted of patients with normal TEG parameters prior to and after separation from 
CPB (MA>50mm). Groups 3 and 4 consisted ofpatients with normal TEG 
parameters prior to CPB who demonstrated abnormal TEG values (TEG:MA<50mm) 
after CPB but prior to DDAVP or placebo administration
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Interventions 1 DDAVP group (MA>50mm) received 0.3 ug/kg of DDAVP IV diluted 
in 50 ml normal saline after protamine administration and return of the 
ACT (activated clotting time) to normal, administered over 15 minutes.

2 Placebo group (MA>50mm) received 50 ml IV normal saline after 
protamine administration and return of the ACT to normal, administered 
over 15 minutes.

3 DDAVP group (MA<50mm) received 0.3 ug/kg of DDAVP IV diluted 
in 50 ml normal saline after protamine administration and return of the 
ACT to normal, administered over 15 minutes.

4 Placebo group (MA<50mm) received 50 ml IV normal saline after 
protamine administration and return of the ACT to normal, administered 
over 15 minutes.

Outcomes Number of patients transfused allogeneic blood (n)
Amount of allogeneic blood transfused (units)
Blood loss (ml)
Myocardial infarction (n)
Mortality (n)
Re-operation for bleeding (n)

Notes Quality assessment score (Schulz criteria): 5/7
Transfusion protocol used.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes A computer-generated random-
number table was used to assign 
patients to treatment or control 
groups

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Ozkisacik 2001

Methods Methods of randomisation and allocation concealment were not described

Participants 66 patients undergoing coronary artery bypass graft surgery were randomised to one 
of two groups

1 Desmopressin (DDAVP) group: n = 33, M/F = 24/9; mean age (+/−SD) 
= 59.04 (11.46) years.

2 Placebo group: n = 33; M/F = 23/10; mean age (+/−SD) = 58.12 (12.14) 
years.

Interventions 1 DDAVP group received 0.3 ug/kg desmopressin acetate (Octosim) in 50 
ml saline solution intravenously over 20 minutes, after CPB was 
concluded, soon after the administration of protamine.

2 Placebo group received 50 ml normal saline solution in the same time 
period.

NB: Both groups were exposed to acute normovolemic hemodilution (ANH). 
Approximately 300-400 ml of autologous blood was taken from all patients before 
heparinisation, if the hematocrit level was above 40%, and was re-administered after 
protamine administration. One patient in the DDAVP group and two in the control 
group did not undergo this process

Outcomes Number of patients transfused allogeneic blood (n)
Amount of allogeneic blood transfused (units)
Blood loss (ml)
Re-operation for bleeding (n)
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Notes Quality assessment score (Schulz criteria): 4/7
Transfusion protocol used.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Pleym 2004

Methods Patients were randomised to treatment or placebo by means of a computer program. 
Study drugs were prepared by the hospital pharmacy and delivered in identical 20 ml 
syringes

Participants 100 patients undergoing primary coronary artery bypass graft surgery were randomly 
allocated to one of two groups

1 Desmopressin (DDAVP) group: n = 46, M/F = 40/6; mean age (+/−SD) 
= 63.1 (8.6) years.

2 Placebo group: n = 46; M/F = 36/10; mean age (+/−SD) = 64.4 (8.0) 
years.

NB: Four patients from each group were not included in the final analysis

Interventions 1 DDAVP group received 15 ug/ml of desmopressin in 20 ml saline over 
10 minutes at the end of cardiopulmonary bypass (CPB), immediately 
after the administration of protamine sulfate.

2 Placebo group received a corresponding volume (20 ml) of 0.9% sodium 
chloride (saline) solution.

NB: Both groups were exposed to cell salvage (autotransfusion) and post-operative 
tranexamic acid

Outcomes Number of patients transfused allogeneic blood (n)
Number of patients transfused fresh frozen plasma (n)
Number of patients transfused platelets (n)
Amount of allogeneic blood transfused (units) Blood loss (ml)
Amount of blood autotransfused (ml)
Re-operation for bleeding (n)
Renal failure (n)
Pulmonary embolus (n)

Notes Quality assessment score (Schulz criteria): 6/7
Transfusion protocol used.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Patients were randomised to 
treatment or placebo by means of a 
computer program

Allocation concealment? Yes A - Adequate

Blinding?
All outcomes

Yes Double blind.

Reich 1991
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Methods Methods of randomisation and allocation concealment were not described

Participants 27 patients undergoing elective myocardial revascularisation or single-valve 
replacement surgery were randomised to one of two groups

1 Desmopressin (DDAVP) group: n = 14; M/F = 12/2; mean age (+/−SD) 
= 60 (16) years.

2 Placebo group: n = 13; M/F = 9/4; mean age (+/−SD) = 55 (15) years.

Interventions 1 DDAVP group received 0.3 ug/kg of intravenous DDAVP administered 
over a 10-minute interval by an infusion pump, commencing 15 minutes 
after the completion of the protamine dose.

2 Placebo group received an equal volume of saline solution intravenously 
administered over a 10-minute interval by an infusion pump, 
commencing 15 minutes after the completion of the protamine dose

NB: Both groups were exposed to cell salvage (Haemonetics) in the pre-and post-
CPB periods

Outcomes Amount of allogeneic blood transfused (units)
Blood loss (ml)
Hypotension (n)

Notes Quality assessment score (Schulz criteria): 4/7
Transfusion protocol not specified.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Rocha 1988

Methods Methods of randomisation and allocation concealment were not described

Participants 100 patients undergoing elective cardiac surgery requiring cardiopulmonary bypass 
(CPB) were randomised to one of two groups

1 Desmopressin (DDAVP) group: n = 50; M/F = 19/31; mean (+/−SD) age 
= 55 (13) years.

2 2. Placebo group: n = 50; M/F = 25/25; mean (+/−SD) age = 53 (12) 
years.

Interventions 1 DDAVP group received 0.3 ug/kg of intravenous DDAVP (maximum 20 
ug) administered in 50 ml saline solution over 15 minutes on the 
completion of CPB and immediately after the administration of 
protamine.

2 Placebo group received a solution similar in appearance to the trial drug 
(DDAVP). The placebo solution was administered intravenously over 15 
minutes on the completion of CPB and immediately after the 
administration of protamine.

Outcomes Amount of allogeneic blood transfused (units)
Blood loss (ml)
Mortality (n)

Notes Quality assessment score (Schulz criteria): 4/7
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Transfusion protocol not specified.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Unclear Double blind.

Rocha 1994

Methods Methods of randomisation and allocation concealment were not described

Participants 109 of 122 eligible patients scheduled for coronary bypass graft surgery or mixed 
cardiac surgery were randomised to one of four different groups

1 Aprotinin group: n = 28; M/F = 16/12; mean age (+/−SD) = 58 (10.0) 
years.

2 Desmopressin group: n = 25; M/F = 14/11; mean age (+/−SD) = 56.6 
(8.8) years.

3 Desmopressin group: n = 28; M/F = 20/8; mean age (+/−SD) = 57.3 (7.6) 
years.

4 Control group: n = 28; M/F = 22/6; mean age (+/−SD) = 56.3 (10.1) 
years.

NB: Of the total number of patients enrolled in the study, 13 were excluded from the 
subsequent analysis because they did not complete the study (four in the placebo 
group and nine in the treatment group)

Interventions 1 Aprotinin group received a bolus infusion of 2 million kallikrein 
inactivator units (KIU) of aprotinin within 30 minutes after the induction 
of anaesthesia followed by a continuous infusion of 500,000 KIU/hr of 
aprotinin until the patient left the operating room and an additional bolus 
of aprotinin was added to the pump prime by replacement of crystalloid.

2 Desmopressin group received 0.3 ug/kg of desmopressin (DDAVP) in 50 
ml saline solution over a period of 20 minutes, given intravenously on 
completion of cardiopulmonary bypass (CPB) and immediately after the 
administration of protamine.

3 Desmopressin group received two doses of DDAVP (2x0.3 ug/kg) and an 
additional dose 6 hours after surgery.

4 Control group did not receive aprotinin or DDAVP.

Outcomes Number of patients transfused allogeneic blood (n)
Amount of allogenic blood transfused (units)
Blood loss (ml)
Mortality (n)
Thrombosis (n)

Notes Quality assessment score (Schulz criteria): 1/7
Transfusion protocol not specified.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Single blind.
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Salzman 1986

Methods Patients were randomly assigned to one of two patient groups according to a system 
which used a series of sealed envelopes. The method of generating allocation 
sequences was not described

Participants 70 patients undergoing various cardiac operations requiring cardiopulmonary bypass 
(CPB) were randomly assigned to one of two groups

1 Desmopressin (DDAVP) group: n = 35; M/F = 21/14.

2 Placebo group: n = 35; M/F = 21/14.

NB: One patient died in the operating room before receiving the study drug, and a 
second was withdrawn from the study at the request of the surgeon after 
randomisation but before treatment with the study drug. Neither of these patients 
were included in the analysis of the data

Interventions 1 DDAVP group received 0.3 ug/kg in 50 ml solution over 15 minutes 
when cardiopulmonary bypass had been concluded, immediately after 
protamine was administered.

2 Placebo group received an equivalent volume of placebo solution (not 
specified).

Outcomes Amount of allogeneic blood transfused (units)
Blood loss (ml)
Mortality (n)
Myocardial infarction (n)
Re-operation for bleeding (n)
Cardiac arrest (n)
Stroke (n)

Notes Quality assessment score (Schulz criteria): 4/7
Transfusion protocol not specified.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? No C - Inadequate

Blinding?
All outcomes

Yes Double blind.

Schott 1995

Methods Methods of randomisation and allocation concealment were not described

Participants 80 patients scheduled for elective total hip replacement (THR) surgery for primary 
coxarthrosis were randomly allocated to one of two groups

1 Desmopressin (DDAVP) group: n = 39; M/F = 20/19; mean age (+/−SD) 
= 71(9) years.

2 Placebo group: n = 40; M/F = 15/25; mean age (+/−SD) = 68 (7) years.

NB: One patient was excluded from the study.

Interventions 1 DDAVP group received 0.3 ug/kg of DDAVP diluted in 50 ml of sodium 
chloride and infused intravenously over 15 minutes, immediately after 
the induction of spinal anaesthesia. Six hours after the first dose a second 
infusion was administered in an identical fashion.

2 Placebo group received normal saline alone.
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Outcomes Amount of allogeneic blood transfused (units)
Blood loss (ml)
Angina pectoris (n)
Pulmonary embolus (n)
Use of ephidrine (n)
Laboratory/biochemistry

Notes Quality assessment score (Schulz criteria): 3/7
Transfusion protocol used.
Heterologous erythrocyte concentrate combined with 3% dextran 60 in a 1:1 ratio 
was transfused to correct the erythrocyte volume fraction (EVF) >27%

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Sheridan 1994

Methods Method of randomisation and allocation concealment was not described

Participants 44 patients who had taken acetylsalicylic acid within 7 days of scheduled coronary 
bypass surgery were randomly assigned to one of two groups:

1 Desmopressin (DDAVP) group: n = 20; M = 20; mean age = 56.6 years 
(range, 52.9-60.3)

2 Placebo group: n = 24; M = 24; mean age = 61.6 years (range, 58.6-64.6)

Interventions 1 DDAVP group received 10 ug of DDAVP per/metre squared (body 
surface area) diluted in saline, infused intravenously over 20 minutes 
after the completion of cardiopulmonary bypass and reversal of 
heparinisation.

2 Placebo group received equivalent volumes of saline.

Outcomes Number of patients transfused allogeneic blood (n)
Amount of allogeneic blood transfused (units)
Number of patients transfused fresh frozen plasma (n)
Number of patients transfused platelets (n)
Blood loss (mls)
Mortality (n)
Stroke (n)

Notes Quality assessment score (Schulz criteria): 4/7
Transfusion protocol not specified.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Spyt 1990
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Methods Method of randomisation was not described. Study drugs were supplied in numbered 
but otherwise identical vials (Ferring Pharmaceuticals, Feltham, Middlesex, UK)

Participants 100 patients undergoing elective cardiopulmonary bypass for coronary artery bypass 
graft surgery were randomly assigned to one of two groups

1 Desmopressin (DDAVP) group: n = 49; M/F = 42/7; mean age (+/−SD) 
= 58.8 (8.8) years.

2 Placebo group: n = 49; M/F = 38/7; mean age (+/−SD) = 55.0 (8.4) years.

Interventions 1 DDAVP group received 0.3 ug/kg of DDAVP intravenously over a 
period of 30 minutes at the end of cardiopulmonary bypass (CPB) and 
following the reversal of heparin by protamine sulphate.

2 Placebo group received an unspecified solution.

Outcomes Number of patients transfused allogeneic blood (n)
Amount of allogeneic blood transfused (units)
Blood loss (ml)

Notes Quality assessment score (Schulz criteria): 5/7
Transfusion protocol used.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Yes A - Adequate

Blinding?
All outcomes

Yes Double blind.

Temeck 1994

Methods The pharmacy provided bottles containing placebo or desmopressin (DDAVP) that 
were identical in appearance. A card drawn at random at the beginning of the 
operation determined which vial was to be used for the patient. The method used to 
generate allocation sequences was not described

Participants 83 consecutive patients having open heart surgery were randomly allocated to one of 
two groups

1 Desmopressin (DDAVP) group: n = 40.

2 Placebo group: n = 43.

NB: No patient demographic data were reported.

Interventions 1 DDAVP group received 0.3 ug/kg of DDAVP diluted in 50 ml of normal 
saline, given intravenously over 15 minutes after cardiopulmonary 
bypass had been discontinued, the protamine infused, and the heparin 
reversal documented by measurement of the activated clotting time.

2 Placebo group received equivalent volumes of normal saline.

Outcomes Number of patients transfused allogeneic blood (n)
Number of patients transfused fresh frozen plasma (n)
Number of patients transfused platelets (n)
Blood loss (ml)
Amount of autotransfusion (ml)
Number of patients treated with EACA

Notes Quality assessment score (Schulz criteria): 4/7
Transfusion protocol not specified.
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Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? Unclear B - Unclear

Blinding?
All outcomes

Yes Double blind.

Wong 2003

Methods Patient randomisation was by drawing a sealed envelope specifying a prescription for 
either desmopressin or placebo, which was then prepared by an independent 
investigator; blinded to the patient, attending anaesthesiologist, and surgeon

Participants 60 patients undergoing elective hepatectomy were randomly assigned to one of two 
groups

1 Desmopressin (DDAVP) group: n = 30; M/F = 20/10; mean age (+/−SD) 
=47.4 (11.3) years.

2 Placebo group: n = 30; M/F = 17/13; mean age (+/−SD) = 54.9 (11.8) 
years.

Interventions 1 DDAVP group received 0.3 ug/kg of intravenous DDAVP in 50 ml 
normal saline shortly after the induction of anaesthesia, administered 
over 20 minutes.

2 Placebo group received 50 ml normal saline intravenously shortly after 
the induction of anaesthesia, administered over 20 minutes.

Outcomes Number of patients transfused allogeneic blood transfusion (n)
Amount of allogeneic blood transfused (units)
Blood loss (ml)

Notes Quality assessment score (Schulz criteria): 4/7
Transfusion protocol used.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Method of randomisation was not 
described.

Allocation concealment? No C - Inadequate

Blinding?
All outcomes

Yes Double blind.

DATA AND ANALYSES

Comparison 1
Desmopressin versus control (blood transfused and 
blood loss)

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 No. exposed to allogeneic blood
- All studies

19 1387 Risk Ratio (M-H, Random, 
95% CI)

0.96 [0.87, 1.06]

Carless et al. Page 38

Cochrane Database Syst Rev. Author manuscript; available in PMC 2014 October 29.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

2 No. exposed to allogeneic blood
- Type of surgery

19 1387 Risk Ratio (M-H, Random, 
95% CI)

0.96 [0.87, 1.06]

2.1 Cardiac 15 1196 Risk Ratio (M-H, Random, 
95% CI)

0.95 [0.84, 1.07]

2.2 Miscellaneous 4 191 Risk Ratio (M-H, Random, 
95% CI)

1.01 [0.81, 1.26]

3 No. exposed to allogeneic blood
- Cardiac surgery

15 1196 Risk Ratio (M-H, Random, 
95% CI)

0.95 [0.84, 1.07]

3.1 Primary CABG surgery 9 586 Risk Ratio (M-H, Random, 
95% CI)

0.85 [0.73, 0.99]

3.2 CABG + valve +/−
combination / redo surgery

6 610 Risk Ratio (M-H, Random, 
95% CI)

1.03 [0.88, 1.19]

4 No. exposed to allogeneic blood
- Cardiac surgery - ASA use

10 685 Risk Ratio (M-H, Random, 
95% CI)

0.84 [0.69, 1.01]

4.1 ASA use within 7 days
prior to surgery

6 399 Risk Ratio (M-H, Random, 
95% CI)

0.89 [0.64, 1.23]

4.2 No ASA use within 7 days
of surgery

4 286 Risk Ratio (M-H, Random, 
95% CI)

0.79 [0.62, 1.01]

5 No. exposed to allogeneic blood
- Transfusion protocol

19 1387 Risk Ratio (M-H, Random, 
95% CI)

0.96 [0.87, 1.06]

5.1 Transfusion Protocol 10 736 Risk Ratio (M-H, Random, 
95% CI)

0.90 [0.77, 1.04]

5.2 No Transfusion Protocol 9 651 Risk Ratio (M-H, Random, 
95% CI)

1.03 [0.93, 1.14]

6 No. exposed to allogeneic blood
- Use of autologous techniques 
(ANH, PAD, CS)

19 1387 Risk Ratio (M-H, Random, 
95% CI)

0.96 [0.87, 1.06]

6.1 No autologous techniques
used

10 732 Risk Ratio (M-H, Random, 
95% CI)

0.91 [0.78, 1.07]

6.2 Autologous technique/s
used (ANH, PAD, CS)

9 655 Risk Ratio (M-H, Random, 
95% CI)

1.00 [0.84, 1.19]

7 Trial quality - Allocation 
concealment (Cochrane scale)

19 1387 Risk Ratio (M-H, Random, 
95% CI)

0.96 [0.87, 1.06]

7.1 Quality A 3 249 Risk Ratio (M-H, Random, 
95% CI)

0.97 [0.75, 1.24]

7.2 Quality B 11 766 Risk Ratio (M-H, Random, 
95% CI)

0.88 [0.75, 1.03]

7.3 Quality C 5 372 Risk Ratio (M-H, Random, 
95% CI)

1.11 [0.94, 1.33]

8 Units of blood transfused - All
patients

14 885 Mean Difference (IV, 
Random, 95% CI)

−0.30 [−0.60, −0.01]

9 Units of blood transfused - Type
of surgery

14 885 Mean Difference (IV, 
Random, 95% CI)

−0.30 [−0.60, −0.01]

9.1 Cardiac 10 621 Mean Difference (IV, 
Random, 95% CI)

−0.39 [−0.77, −0.01]

9.2 Orthopaedic 2 129 Mean Difference (IV, 
Random, 95% CI)

−0.15 [−0.64, 0.33]

9.3 Vascular 2 135 Mean Difference (IV, 
Random, 95% CI)

0.06 [−0.89, 1.02]

10 Units of blood transfused - All
patients - Use of autologous
techniques (ANH, PAD, CS)

14 885 Mean Difference (IV, 
Random, 95% CI)

−0.30 [−0.60, −0.01]

10.1 No autologous 10 734 Mean Difference (IV, 
Random, 95% CI)

−0.22 [−0.55, 0.10]
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Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

techniques used

10.2 Autologous technique/s
used (ANH, PAD, CS)

4 151 Mean Difference (IV, 
Random, 95% CI)

−0.47 [−1.15, 0.20]

11 Units of blood transfused - In
those transfused

5 211 Mean Difference (IV, 
Random, 95% CI)

−0.49 [−0.94, −0.04]

12 Blood loss - All surgery 22 2363 Mean Difference (IV, 
Random, 95% CI)

−113.05 [−160.27, −
65.84]

12.1 Intra-operative blood
loss

7 493 Mean Difference (IV, 
Random, 95% CI)

−90.07 [−199.56, 19.
42]

12.2 Post-operative blood loss 18 1201 Mean Difference (IV, 
Random, 95% CI)

−92.98 [−149.86, −
36.11]

12.3 Total blood loss -
intra+post-operative blood loss

10 669 Mean Difference (IV, 
Random, 95% CI)

−241.78 [−387.55, −
96.01]

13 Blood loss - All surgery (time
period)

22 Mean Difference (IV, 
Random, 95% CI)

Subtotals only

13.1 Intra-operative blood
loss

7 493 Mean Difference (IV, 
Random, 95% CI)

−90.07 [−199.56, 19.
42]

13.2 0-6 hours post-operative
blood loss

1 59 Mean Difference (IV, 
Random, 95% CI)

−98.0 [−304.99, 108.
99]

13.3 0-12 hours post
operative blood loss

3 233 Mean Difference (IV, 
Random, 95% CI)

−114.05 [−269.46,
41.36]

13.4 0-16 hours post
operative blood loss

2 122 Mean Difference (IV, 
Random, 95% CI)

−18.01 [−113.34, 77.
32]

13.5 0-24 hours post
operative blood loss

12 787 Mean Difference (IV, 
Random, 95% CI)

−100.41 [−176.48, −
24.34]

13.6 Total blood loss -
intra+post-operative blood loss

10 669 Mean Difference (IV, 
Random, 95% CI)

−239.02 [−388.58, −
89.46]

14 Blood loss - Cardiac surgery 18 1832 Mean Difference (IV, 
Random, 95% CI)

−116.81 [−172.63, −
60.99]

14.1 Intra-operative blood
loss

3 229 Mean Difference (IV, 
Random, 95% CI)

−119.79 [−314.57,
75.00]

14.2 Post-operative blood loss 16 1107 Mean Difference (IV, 
Random, 95% CI)

−96.58 [−163.04, −
30.12]

14.3 Total blood loss -
intra+post-operative

7 496 Mean Difference (IV, 
Random, 95% CI)

−237.92 [−413.43, −
62.40]

15 Blood loss (Post-operative) -
Cardiac surgery - ASA use

13 854 Mean Difference (IV, 
Random, 95% CI)

−108.10 [−175.60, −
40.60]

15.1 ASA use within 7 days
prior to surgery

10 633 Mean Difference (IV, 
Random, 95% CI)

−109.57 [−200.11, −
19.03]

15.2 No ASA use within 7
days of surgery

3 221 Mean Difference (IV, 
Random, 95% CI)

−112.69 [−227.59, 2.
22]

16 Blood loss - Cardiac surgery
(time period)

18 Mean Difference (IV, 
Random, 95% CI)

Subtotals only

16.1 Intra-operative blood
loss

3 229 Mean Difference (IV, 
Random, 95% CI)

−119.79 [−314.57,
75.00]

16.2 0-6 hours post-operative
blood loss

1 59 Mean Difference (IV, 
Random, 95% CI)

−98.0 [−304.99, 108.
99]

16.3 0-12 hours post
operative blood loss

3 233 Mean Difference (IV, 
Random, 95% CI)

−114.05 [−269.46,
41.36]

16.4 0-16 hours post
operative blood loss

2 122 Mean Difference (IV, 
Random, 95% CI)

−18.01 [−113.34, 77. 
32]

16.5 0-24 hours post
operative blood loss

10 693 Mean Difference (IV, 
Random, 95% CI)

−107.46 [−207.12, −
7.80]
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Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

16.6 Total blood loss -
intra+post-operative blood loss

7 496 Mean Difference (IV, 
Random, 95% CI)

−237.92 [−413.43, −
62.40]

17 Blood loss - Post-operative
blood loss by CPB times

15 1024 Mean Difference (IV, 
Random, 95% CI)

−93.34 [−162.24, −
24.44]

17.1 Less than 80 minutes 3 198 Mean Difference (IV, 
Random, 95% CI)

−41.22 [−157.25, 74.
80]

17.2 Between 80-100 minutes 5 330 Mean Difference (IV, 
Random, 95% CI)

−104.18 [−184.75, −
23.61]

17.3 Between 101-120
minutes

3 129 Mean Difference (IV, 
Random, 95% CI)

53.08 [−156.33, 262.
50]

17.4 Between 121-140
minutes

2 196 Mean Difference (IV, 
Random, 95% CI)

−46.53 [−366.29,
273.23]

17.5 Greater than 140
minutes

2 171 Mean Difference (IV, 
Random, 95% CI)

−344.74 [−478.50, −
210.97]

Comparison 2
Adverse events and other outcomes

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Re-operation for bleeding 11 778 Risk Ratio (M-H, Random, 95% CI) 0.69 [0.26, 1.83]

2 Mortality 12 1061 Risk Ratio (M-H, Random, 95% CI) 1.72 [0.68, 4.33]

3 Myocardial infarction 12 876 Risk Ratio (M-H, Random, 95% CI) 1.38 [0.77, 2.50]

4 Stroke (CVA) 5 360 Risk Ratio (M-H, Random, 95% CI) 2.40 [0.68, 8.43]

5 Any thrombosis 9 691 Risk Ratio (M-H, Random, 95% CI) 1.46 [0.64, 3.35]

6 Hypotension - during DDAVP/
Placebo infusion requiring
treatment (fluids and/or
vasoactive drugs)

5 183 Risk Ratio (M-H, Random, 95% CI) 2.81 [1.50, 5.27]

ADDITIONAL TABLES

Table 1
Duration of cardiac surgery (min)

Study DDAVP (n) DDAVP - duration Control (n) Control - duration

Pleym 2004 46 133.00 (27.00) 46 135.00 (31.00)

Casas 1995 50 188.00 (41.00) 51 184.00 (55.00)

Dilthey 1993 19 240.00 (37.00) 20 248.00 (48.00)

Kuitunen 1992 15 247.00 (42.00) 15 244.00 (39.00)

Ansell 1992 41 261.20 (70.00) 42 242.50 (61.40)

Hackmann 1989 74 306.00 (89.00) 76 318.00 (114.00)

Salzman 1986 35 373.00 (132.00) 35 392.00 (145.00)
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Table 2
Post-operative blood loss (ml) and duration of CPB 
(min) - mean (SD)

Study DDAVP (n)
DDAVP - Blood
loss

DDAVP - CPB
times Control (n)

Control - Blood
loss

Control - CPB
times

Horrow 1991 38 312.40 (169.50) 92.00 (34.00) 44 440.00 (195.78) 98.00 (33.00)

Ozkisacik 2001 33 405.27 (102.56) 73.20 (32.41) 33 524.22 (174.50) 65.10 (26.72)

Rocha 1988 50 421.83 (242.25) 93.00 (43.00) 50 428.52 (377.69) 94.00 (40.00)

Salzman 1986 35 510.00 (289.00) 144.00 (38.00) 35 803.00 (471.00) 159.00 (66.00)

Hedderich 1990 29 544.00 (390.00) 92.00 (21.00) 30 642.00 (421.00) 89.00 (24.00)

Pleym 2004 46 606.00 (237.00) 59.00 (16.00) 46 601.00 (301.00) 56.00 (20.00)

Despotis 1999 50 624.00 (209.00) 147.00 (49.00) 51 1028.00 (682.00) 146.00 (38.00)

Reich 1991 14 624.00 (351.00) 118.00 (30.00) 13 729.00 (200.00) 123.00 (26.00)

Frankville 1991 20 790.00 (581.38) 50.80 (14.27) 20 687.00 (223.60) 50.70 (10.73)

Mongan 1992 57 795.05 (355.79) 128.44 (37.12) 58 999.73 (517.96) 132.91 (33.43)

Gratz 1992 29 833.00 (311.00) 80.40 (29.00) 30 1176.00 (674.00) 95.40 (25.60)

Brown 1989 10 879.00 (353.00) 109.00 (33.00) 9 803.00 (405.00) 89.00 (38.00)

Rocha 1994 53 908.98 (475.42) 127.26 (37.07) 28 787.21 (406.23) 121.30 (36.20)

Kuitunen 1992 15 950.00 (185.00) 94.00 (19.00) 15 1034.00 (321.00) 103.00 (23.00)

Ansell 1992 41 1064.80 (647.
10) 118.60 (39.00) 42 844.40 (507.60) 111.80 (41.50)

WHAT’S NEW

Last assessed as up-to-date: 20 April 2008.

Date Event Description

13 June 2008 Amended Converted to new review format.

21 April 2008 New search has been performed New studies found and included or excluded.
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Protocol first published: Issue 1, 2000

Review first published: Issue 2, 2001
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PLAIN LANGUAGE SUMMARY

Use of desmopressin to reduce the need for blood transfusions in patients who do 
not suffer from congenital bleeding disorders

Risks of infection from transfused blood given by an unrelated donor are minimal when 

blood is screened by a competent transfusion service but concerns still remain. 

Techniques are available to reduce the need for a transfusion. The review of trials found 

that there is no convincing evidence that desmopressin reduces the need for blood 

transfusion in patients who do not have congenital bleeding disorders and are undergoing 

non-urgent or elective surgery. Other strategies, such as the use of anti-fibrinolytic drugs, 

may be more effective but are not included in this review.
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Figure 1 . Methodological quality graph: review authors’ judgments about each 
methodological quality item presented as percentages across all included studies.
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Figure 2 . Methodological quality summary: review authors’ judgments about each 
methodological quality item for each included study.
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Figure 3 . Funnel plot assessment for the presence of publication bias
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Figure 4 . Funnel plot assessment for the presence of publication bias
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