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Abstract 23 

The limited supply of universal plasma has resulted in transfusion of ABO incompatible plasma to 24 

patients. As the need to implement whole blood transfusion in pre-hospitals setting rises, the safest 25 

cut-off for anti-A/anti-B that does not cause haemolysis, remains unknown. In this first systematic 26 

review, we aimed to determine the lowest ABO titre and volume reported in the literature to cause 27 

haemolysis from ABO incompatible plasma transfusions (plasma, platelets and whole blood). We 28 

searched several databases from inception to October 2019, including all study types. Three 29 

independent reviewers extracted/reviewed the data. Primary outcome was clinical/laboratory 30 

haemolysis (as defined by studies) following ABO incompatible plasma transfusion. Results: We 31 

identified 4,034 citations, of which 40 studies were eligible, reporting a total of 48 cases (32 adults, 13 32 

children; 3 did not specify age). The methods for antibody measurement and antibody type (IgG or 33 

IgM) varied significantly between studies. Component’s volumes were poorly reported. The most 34 

common component responsible for the haemolysis was apheresis platelets followed by pooled 35 

platelets and whole blood. Most haemolytic cases reported were due to anti-A. The lowest anti-A titre 36 

reported to cause haemolysis (children and adults) was 32 (IgG), while anti-B titre IgM was 4096 37 

(adults) and 16,384 (children). The lowest reported volume associated with haemolysis were 100 mL 38 

(adults) and 15 mL (children). Of the 48 cases, 7 (15%) died. Conclusion: The lowest titre reported to 39 

cause haemolysis was an anti-A of 32. ABO mismatch plasma transfusion is associated with significant 40 

mortality. There is a need to agree/standardise methods for ABO titration measurement 41 

internationally for plasma components and agree the safest anti-A/anti-B titre for transfusing ABO 42 

mismatched plasma.  43 

 44 

 45 

 46 

 47 

  48 



1. Introduction 49 

The ABO blood group system remains the most important and clinically significant due to the naturally 50 

occurring presence of anti-A and anti-B in donors and recipients. These antibodies can result in 51 

immune red blood cell destruction (or haemolysis) resulting in significant morbidity and mortality for 52 

the recipient if ABO incompatible components are transfused. ABO incompatibility can be classified 53 

into two types: major incompatibility, where antibodies in the recipient bind to transfused red cells 54 

and minor incompatibility where antibodies in the transfused blood component bind to the recipients 55 

red cells[1].  56 

 57 

Whilst the risk of haemolysis and serious harm is higher with the transfusion of ABO incompatible red 58 

cells than with ABO incompatible plasma components[2], there is still a risk of haemolytic transfusion 59 

reactions with components containing plasma. Currently national guidelines recommend that patients 60 

should receive ABO identical plasma and platelet components as a first choice[3–7] and for patients 61 

with unknown blood group, group AB plasma/group A platelets are recommended . Additionally, it is 62 

not always possible to provide ABO-group identical platelets, even if a patient’s blood group is known, 63 

due to limitations in supply. Therefore, several guidelines and blood services have protocols in place 64 

to reduce the risk of haemolysis due to the transfusion of non-ABO identical plasma/platelets. This 65 

includes a hierarchy of suitable ABO group of the product based on the recipients ABO group, and 66 

providing components confirmed to be ‘high titre negative’ for anti-A and anti-B. Not all blood 67 

providers routinely screen for high-titre anti-A/B and the safe cut-off level for what is defined as ‘low 68 

titre’ or ‘high titre’ negative’ remains unknown and lacks international consensus.  69 

 70 

Most international blood services have accepted an anti-A and anti-B titre of <100 for IgM (saline) and 71 

<400 for IgG antibodies as a safe cut-off [5,8,9]. However, there is a great deal of variation in 72 

component titration methods, and it is therefore, difficult to establish a threshold for the critical high 73 

titre classification. Furthermore, the relationship between the titre and the risk of haemolysis is not 74 



absolute and the severity of haemolysis from a transfusion of ABO incompatible plasma/platelets 75 

components can be affected by other factors, including, the isotype, volume transfused, age and 76 

weight of the recipient as well as underlying pathology[10]. A further consideration in determining an 77 

appropriate cut-off for high titre screening is drawing a balance between removing high titre 78 

donations and ensuring an adequate supply of components. 79 

 80 

There is now interest in transfusing whole blood (WB) components in emergency and pre-hospital 81 

settings, as this allows for the 1:1:1 resuscitation of bleeding patients with red cells, plasma, and 82 

platelet transfusion[11]. In such settings, if we are to transfuse WB in the early stage of bleeding, a 83 

group O WB component (that contains both anti-A and anti-B in the plasma) would be the most 84 

appropriate group to transfuse, as the patient’s blood group is likely to be unknown. Therefore, for 85 

non-group O recipients there is a potential risk of a haemolytic transfusion reaction occurring due to 86 

the transfusion of ABO incompatible plasma. Thus, it is important to quantify this risk, particularly as 87 

these patients are likely to receive a high volume of plasma in the immediate resuscitation period.  88 

 89 

This systematic scoping review aims to assess the evidence on the clinical impact of ABO 90 

incompatible plasma containing components and determine the lowest observable anti-A or anti-B 91 

titre levels and the lowest volume that have resulted in haemolytic transfusion reactions (both 92 

laboratory and clinical). For this review, we have concentrated only on minor ABO incompatibility 93 

and therefore, restricted the review to the transfusion of ABO incompatible plasma-containing blood 94 

components (platelets, plasma, cryoprecipitate, and whole blood) and the risk of haemolysis 95 

associated with anti-A and anti-B in the transfused component only. Other adverse reactions 96 

associated with the transfusion of blood components were not considered. 97 

 98 

 99 



1.1. Objectives 100 

Objectives of this scoping review were to answer the following questions: 101 

1) In individuals receiving ABO incompatible plasma containing components, what is the lowest 102 

observable anti-A and anti-B titre reported in the literature that has resulted in a haemolytic 103 

transfusion reaction (clinical or laboratory)? 104 

 105 

2) In individuals receiving ABO incompatible plasma containing components, what is the lowest 106 

observable ABO incompatible plasma volume that has resulted in a haemolytic transfusion 107 

reaction? 108 

 109 

2. Methods 110 

2.1. Review Protocol 111 

Our protocol was drafted using the PRISMA extensions for Scoping Reviews. 112 

 113 

2.2. Eligibility Criteria 114 

For this review studies were eligible if they included patients of any age, who received a transfusion 115 

of an ABO incompatible plasma containing component where haemolysis was reported. 116 

 117 

We defined “plasma containing component” as, fresh frozen plasma (FFP), thawed plasma, FFP24 118 

(plasma frozen within 24hrs), lyophilised plasma, freeze dried plasma, cryoprecipitate, apheresis 119 

platelet, pooled platelet, or whole blood. We excluded studies addressing; ABO incompatible packed 120 

red cell transfusions; Intravenous immunoglobulins, anti-D administration, Haematopoietic Stem Cell 121 

Transplants and studies focused on animal or animal models. Haemolysis was defined as mentioned 122 

in each individual study and documented clearly.  123 

 124 



Studies were included if they were randomised control trials (RCTs), cluster-RCTs with at least two 125 

intervention sites in each arm, non-RCTs, repeated measures studies, controlled before-and-after 126 

studies, case reports, case control studies, reports from hemovigilance schemes if published as a paper 127 

and any other study type that has assessed the risk of haemolysis with ABO incompatible plasma 128 

transfusion.  129 

 130 

2.3. Information Source and Search Strategies  131 

An information specialist (C.D) searched the following databases from their inception to 19 October 132 

2019: MEDLINE (OvidSP) PubMed (pre-MEDLINE publications only), Embase (OvidSP), CENTRAL (The 133 

Cochrane Central Register of Controlled Trials) & CDSR, The Cochrane Library (Wiley interface, 2019, 134 

Issue 10), Transfusion Evidence Library (Evidentia Publishing, , Web of Science (Thomson Reuters, ), 135 

Scopus (Elsevier), Clinicaltrials.gov and the WHO International Clinical Trials Registry Platform (ICTRP).  136 

There were no restrictions on publication date, language, publication status or study design (Appendix 137 

A).  138 

 139 

2.4. Selection of sources and evidence 140 

Search results were uploaded to Covidence, a web-based software platform to facilitate the screening 141 

process., Three review authors (J.M, T.B and S.H) screened titles, abstracts and subsequently the full 142 

text manuscripts identified by the search assessing citations with reference to a priori criteria 143 

independently. J.M screened all the titles and T.B and S.H screened all the titles between them as 144 

second reviewers. Any disagreements were resolved by consensus.  145 

 146 

2.5. Data extraction process 147 

A data-extraction form was developed by three reviewers (J.M. T.B. and S.H.) with input from SJB. The 148 

three reviewers (J.M, T.B and S.H) independently extracted the data, discussed the results, and 149 



continuously updated the data-extraction form. A pilot of the data-extraction from was completed by 150 

all three reviewers prior to starting the extraction process. 151 

 152 

2.6. Data Items 153 

The following parameters were collected: study ID, study setting and country, date of publication, 154 

study participant demographics, details of component transfused, where available the volume of 155 

component transfused and where appropriate, study design details of assays used to measure anti-A 156 

and anti-B titre and details of diagnostic tests used to measure haemolysis markers. We also collected 157 

data on clinical outcomes where available: mortality, morbidity and whether a haemolytic transfusion 158 

reaction was reported. Due to constraints on time, resources, and the age of some papers we did not 159 

contact the authors of the papers if missing data was identified or suspected. Missing data was 160 

predominantly details of anti-A and anti-B titre measurements. 161 

 162 

2.7. Synthesis of Results  163 

We summarised the extracted data in a table format, grouping studies by type and ABO blood group 164 

of the component transfused, age of patients, method of measuring the titre levels and volume of 165 

plasma component transfused. The primary outcome of this review was haemolysis following ABO 166 

incompatible plasma transfusion. The secondary outcome was assessing the association between 167 

volume of ABO incompatible plasma administered and haemolysis. 168 

 169 

2.8. Statistics   170 

As this is a scoping review, we have not statistically analysed the data rather we have reported the 171 

findings in tables and commented narratively on the findings in the text. The focus of the reporting is 172 

the anti-A and anti-B titre as reported by each paper, haemolysis and volume of non-ABO plasma 173 



transfused. Data from adult patients is reported separately from data from paediatric patients, as we 174 

considered that the volume and titre of anti-A/B that may causes haemolysis to be different.  175 

 176 

3. Results 177 

3.1. Study Selection  178 

We identified 4,034 citations (including 179 ongoing trials), which were reduced to 3,235 citations 179 

after duplicates were removed (Fig. 1, Prisma Flow Chart). Three review authors (J.M, T.B and S.H) 180 

excluded 2808 citations based on the abstract, leaving 427 full text articles for review. The full text of 181 

92 records could not be found: thus, 335 full text articles were reviewed for eligibility. Of the 335 182 

citations, 295 studies were excluded because 269 did not report haemolysis and 26 reported an 183 

incorrect intervention. Of the 40 eligible papers, all were case reports/studies. We identified no 184 

completed or ongoing RCTs. 185 

 186 

 187 

3.2. Synthesis of Results 188 

A total of 40 papers all case reports, published between 1946 and 2019 were included for extraction, 189 

of which 6 reported more than one case of haemolysis[12–17], thereby 48 cases of haemolysis 190 

provided the data for this review.  32 (67%)[13,15-44,] cases involved adult patients (Table 1), 13 191 

(27%)[13–17,45–50] were paediatric patients (Table 2) and 3 (6%)[12,51] cases did not specify the age 192 

of the patient.  193 

 194 

3.3. Adult cases 195 

3.3.1. Component & Blood Group 196 

The blood components responsible for the haemolysis reported in adult cases were apheresis platelets 197 

23 (72%)[13,16,18-20,23,24,27–35,37,39–43], pooled platelets 7 (22%)[15,17,25,26,36,38], both 198 



apheresis and pooled platelets 1(3%)[44]  and whole blood component 1 (3%)[52]. Of the components 199 

transfused, 25 (78%) were group O[15–31,34–37,39,40,43], 4 (13%) were group A[13,33,41,42] and 3 200 

(9%) were reported as multiple units transfused of different groups (O, A & B)[32,38,44]. 201 

 202 

3.3.2. Haemolysis and clinical outcomes 203 

Of the 32 adult cases, 18 (56%)[13,16,19,20,23,26,28,30,31,34–40,42,] cases reported both clinical 204 

symptoms, DAT, and eluate results. 24 (75%)[13,15,16,19,20,23,24,26–28,30,32,34–43,53,] reported 205 

a positive DAT, 22 (69%)[13,16,18-20,23,24,26,28,30-32,34–40,42-44,]  reported an eluate result and 206 

27 (84%)[13,15,16,18–21,23,25–31,33–38,40–42,52,54,] reported clinical symptoms of haemolysis.  207 

The outcome of the patient was reported in only 14 (44%)[13,19, 208 

,23,24,27,28,32,34,36,37,39,41,42,44] cases and 3 (9%)[19,24,39] reported the death of the patient. 209 

These 3 cases were all following the transfusion of group O apheresis platelets, haemolysis resulting 210 

from anti-A in 2[24,39] of the cases and anti-B in 1 case[19], all with a titre of >500. 211 

 212 

3.3.3. Antibody titre 213 

Of all adult cases, 26 (78%)[13,16,17,19,20,22–25,27–30,33–37,39–44,53] reported the antibody titre 214 

of the unit responsible for causing the haemolysis (Table 1), of which 17[16,20,22–25,27–31,34–215 

36,39,43] were due to anti-A, 8 were due to anti-B [13,17,19,33,37,40–42] and 1 was due to anti-A 216 

and anti-B[44]. However, only 22 (66%) cases reported the method of measurement, temperature or 217 

the isotype[13,16,19,20,23–25,27–29,30,31,34,36,37,39–43] and 14 (44%) studies reported more 218 

than one method to determine titration[13,16,20,23–25,27,31,35,36,39,40,42,43,]. The antibody 219 

isotype (IgG or IgM) was only reported in 4 cases[13,24,27,36], the temperature (37oC or room 220 

temperature) of the method was recorded in 5 cases[16,23,25,28,34,43] and the methods recorded 221 

in the papers were as follows; saline (11), Anti-Human Globulin (AHG)/IAT (9), immediate spin (1), 2 222 

cases specifically reported that testing was carried out using the tube  method and 2 cases reported 223 



the use of Dithiothreitol (DTT).The lowest antibody titre reported in the literature for adult patients 224 

was an anti-A titre of 32 measured by AHG [29] and for anti-B it was 4096 measured by Saline IAT[40]. 225 

 226 

3.3.4. Component Volume 227 

13 (41%) cases reported the volume of the component or the volume of plasma in the 228 

component[13,16,19,22,24,28,30,31,34,35,40,41,43,]. The lowest component volume transfused that 229 

was reported in the adult literature was 100ml of a group A apheresis platelet unit transfused to a 230 

group B patient with an anti-B titre of 16384 measured by IgG[13]. The transfusion reaction was 231 

characterised by dark brown urine and a grossly haemolysed sample with a positive DAT. The patient 232 

was reported to have made a full recovery. 233 

 234 

3.4. Paediatric cases 235 

3.4.1. Component & Blood Group 236 

The blood components responsible for the haemolysis reported in the 13 paediatric cases were 237 

apheresis platelets (n = 8)[13,14,16,17,45,48,49], pooled platelets (n = 1)[15], whole blood component 238 

(n = 1)[46], cryoprecipitate (n =  1)[47], pooled plasma (n = 1)[50], and thawed plasma (n = 1)[14]. Of 239 

the components transfused 12 were group O[14–17,45–50] and 1 was group A[13]. 240 

 241 

 242 

3.4.2. Haemolysis 243 

Of the 13 paediatric cases included in this review, 10 reported a positive DAT[13–16,45,47,48,50], 10 244 

reported an eluate result[13–17,45,46,48,50] and 12 reported clinical symptoms of haemolysis [13–245 

16,45–47,49,50,55]. A total of 6 cases reported clinical symptoms, DAT and eluate 246 

results[13,14,16,45,48,50]. The outcome of the patient was reported in 10 cases[13,14,16,17,45,48–247 

50] and 4 cases reported the death of the patient[16,17,45,50]. 248 

 249 



3.4.3. Antibody titre 250 

Of the 13 paediatric cases reported, 8 reported the antibody titre of the unit responsible for causing 251 

the haemolysis [13,16,17,45,46,48–50], of which 6 were due to anti-A[16,17,45,48–50] and only 2 252 

were due to anti-B[13,46] (Table 2). However, only 2 cases reported the isotype measured[13,46]. The 253 

temperature of the method was recorded in 2 cases[16,49] and the method was report in 3 cases 254 

(Saline and IAT/AHG)[13,48,49]. The lowest antibody titre reported in the literature for paediatric 255 

patients was an anti-A titre of 32, although no measurement method was provided from this case: this 256 

transfusion resulted in the death of the patient[50]. For anti-B the lowest antibody titre reported to 257 

cause haemolysis was 16,384 as measured by saline[13]. 258 

 259 

3.4.4. Component Volume 260 

A total of 8 ( what is the %) paediatric cases reported the volume of the component or the volume of 261 

plasma in the component[13,14,16,45,47–50]. The lowest component volume transfused that was 262 

reported to have caused a HTR in the paediatric literature was 15mls of a unit of cryoprecipitate[47], 263 

no antibody titre was reported and the patient was reported to have made a full recovery. 264 

 265 

There was a paucity of data reported on the volume of the components transfused in each of the 266 

cases, with only 43.8% reporting the volume of the component transfused or the volume of plasma in 267 

the component. The lowest volume that resulted in haemolysis for both the adult and paediatric 268 

populations were 100ml and 15mls respectively. With this very limited sample, we saw no obvious 269 

relationship between volume and titre (Figure 2).  270 

 271 

4. Discussion 272 

4.1. Summary of Evidence 273 

In this first systematic scoping review our objective was to determine a) the lowest observable anti-A 274 

and anti-B titre reported in the literature with ABO incompatible plasma containing components that 275 



has resulted in a haemolytic transfusion reaction (clinical or laboratory), and b) the lowest observable 276 

ABO incompatible plasma volume that has resulted in a haemolytic transfusion reaction.  277 

 278 

Our findings identified 48 case reports (32 adults and 13 paediatric, with 3 cases not reporting age) 279 

where ABO incompatible plasma/platelet components have resulted in haemolysis. There was 280 

heterogeneity in the methods for reporting haemolysis and the ABO titration methods. The volume of 281 

the components transfused in each of the cases was poorly reported with only 44% providing this 282 

information. Platelet components were the most reported components to result in haemolysis in both 283 

paediatrics and adults. Based on the current evidence and taking into considerations above 284 

limitations, the lowest anti-A titre reported to cause haemolysis was 32 (paediatrics and adult), while 285 

for anti-B it was 4096 for adults and 16,384 for paediatrics (both measured by Saline IAT). The lowest 286 

component volume transfused that was reported to have caused a haemolytic transfusion reaction 287 

was 100ml in adults and 15mls in paediatric. Clinical outcomes were also poorly reported, but of the 288 

26 cases that reported these, 7 cases died. 289 

  290 

4.2 Discussion of the results  291 

In this first systematic review, we identified 48 cases reported between 1946 and 2019 where ABO 292 

incompatible plasma/platelet components have resulted in haemolysis. There were no completed or 293 

ongoing randomised trials. As expected, platelet components were the most reported components to 294 

result in haemolysis in both the paediatrics and adults, as ABO incompatible platelet transfusions are 295 

more often given compared ABO incompatible plasma due to limitations in supply including HLA 296 

requirement. There were also two cases that reported haemolysis from a unit of whole blood (1 adult 297 

case with an anti-A titre of 2048 and 1 paediatric case with an anti-B titre of >64000). These cases 298 

were reported in 1946 and 1995[46,56] respectively, prior to more recent requirements to screen such 299 

donations for high titre anti-A/B. With increasing interest in the use of whole blood for resuscitation 300 

of trauma patients who are bleeding, it is very important to put these results into perspective. In an 301 



international survey on the use of group O whole blood for the resuscitation of civilian trauma patients 302 

in 2020, the definitions for ‘low titre anti-A and anti-B’ varied between <50 and <256 with the two 303 

main methods being Saline tube without anti-human globulin (AHG) or Saline tube with AHG[9].   304 

 305 

Group O was the most common blood group to cause haemolysis and many clinical guidelines indeed 306 

advise against the use of group O plasma containing components for non-group O patients[4,6] unless 307 

a significant amount of plasma has been removed for example by suspending platelets in platelet 308 

additive solution. Anti-A was the antibody responsible for most cases of haemolysis, which supports 309 

the existing knowledge base that anti-A is more immunogenic than anti-B. Group A was responsible 310 

for 5 (4 adult and 1 paediatric) cases of haemolysis, all reported within the last 12 years from the 311 

transfusion of apheresis platelets. All these cases had an anti-B titre above the level considered ‘safe’ 312 

by most international blood services with the lowest titre to result in haemolysis reported as 512 313 

measured by saline tube[41]. 314 

 315 

There was huge heterogeneity in the way that ABO titrations were reported, with some papers only 316 

reporting the temperature and others reporting the isotype of the antibody being measured. Some 317 

papers reported two methods and titre levels however, there was often no explicit reference to the 318 

isotype measured although this could be inferred from the data. Further, the methods for reporting 319 

haemolysis varied between papers. Some papers reported serological haemolysis with DAT and an 320 

eluate being the most common laboratory tests, others reported only clinical haemolysis, and some 321 

reported both laboratory and clinical haemolysis. The details on clinical recovery were not provided 322 

for all cases, and where it was provided (25 cases), a full recovery was reported in 18 cases, and of the 323 

48 cases, 7 patients (3 adult and 4 paediatric) died due to haemolysis, highlighting the need for caution 324 

when transfusing ABO incompatible plasma components and the importance of establishing safe ABO 325 

titres.  326 

 327 



Our findings showed that 88% of cases reported the titre of the ABO antibody responsible for 328 

haemolysis and the lowest titre reported to cause haemolysis in both the paediatric and adult cases 329 

was an anti-A titre of 32. Based on the current evidence and taking into considerations the limitations 330 

mentioned above, we can conclude that an anti-A titre of less than 32 could be considered a safe cut-331 

off for to almost eliminate the risk of haemolysis associated with ABO incompatible plasma 332 

transfusion. A recent international forum that assessed the policies for the transfusion of ABO or RhD 333 

non-identical platelets, reported the current methods and cut offs for measuring high titre anti-A and 334 

anti-B from eight different respondents. The majority of respondents routinely test for IgM only, with 335 

all having a cut off between 64 and 128 equivalent to saline tube agglutination method. These cut offs 336 

are at a level chosen to be a pragmatic balance between reducing risk as far as possible on the one 337 

hand, whilst maintaining and adequate supply of components on the other [5], The findings from this 338 

review suggest that in order to fully mitigate the risk of haemolysis from ABO compatible plasma 339 

transfusion, that a cut off of 32 may be required.  This could theoretically be achieved through more 340 

selective screening of donations, bearing in mind the likely limited proportion of the donor population 341 

with values below 32, or methods to dilute or remove anti-A/B to this level.  342 

 343 

We cannot draw any strong conclusions about the importance of volume, or the relationship between 344 

volume and titre, with respect to risk of haemolysis due to limited data provided in the case reports. 345 

We considered that it is likely that not only the titre of anti-A/B in the component that is important, 346 

but also the volume of the component transfused i.e the dose of antibody transfused. Additionally 347 

factors such as avidity of the antibodies and recipient factors would also likely be important in 348 

determining whether a reaction would occur. We note that there are several points on the plot in 349 

Figure 2 which correspond to fairly low titres transfused in fairly low volume and so it is clear that 350 

there is a risk even when volume*titre is relatively small. We cannot reliably quantify that risk. 351 

However, our sample consists largely of case reports, less than half of which reported both volume 352 

and titre(s) and there may be some bias inherent to the kinds of case reports clinicians have chosen 353 



to submit. Very high volumes transfused imply very sick recipients and it is possible that haemolysis is 354 

less likely to be considered a notable outcome worth publishing for this group, especially when 355 

weighed against the ability to obtain large quantities of blood products in an emergency. Conversely, 356 

very high titres ordered or supplied in error, or because the risk was perceived to be small for low 357 

volume transfusions, might be less likely to be published because the motivation of case reports is 358 

often an interesting or unexpected outcome, and not a mea culpa. 359 

 360 

 361 

4.3 Limitations 362 

This scoping review has some limitations. Firstly, to make our review more feasible, we were only able 363 

to include papers that were written in English and secondly, we only included papers that were 364 

available online. Thirdly, we did not approach authors for incomplete data due to large number of 365 

abstract and paper we had to screen and review. We don’t know the impact of these limitations to 366 

the overall findings of the review. Moreover , we need to recognise that the rate of under recognition 367 

and /or under reporting of this complication is probably significant[57], and therefore would not have 368 

been captured by this review. 369 

 370 

 371 

5. Conclusions and future directions 372 

In summary, our review showed significant heterogeneity in the methods for reporting clinical and 373 

laboratory haemolysis and the ABO titration methods. The information on volumes transfused and 374 

clinical recovery were also poorly reported. Platelet components were the most reported components 375 

to result in haemolysis in both paediatrics and adults. The lowest titre reported to cause haemolysis 376 

in both paediatrics and adults was an anti-A titre of 32, and the lowest component volume transfused 377 

that was reported to have caused a haemolytic transfusion reaction was 100ml in adults and 15mls in 378 



paediatric. Of the 48 cases reported, 15% of cases died, highlighting the clinical importance of the risk 379 

of harm due to haemolysis associated with ABO mismatch plasma containing components.  380 

Based on this evidence, we can conclude that an anti-A titre below 32 is unlikely to cause a haemolytic 381 

reaction. However, further research is needed to a) standardise the methods for the measurement of 382 

ABO titrations and b) agree the safest cut-off levels for high titre negative components internationally.  383 

 384 

Research Agenda  385 

 Agreeing and standardising methods for measuring ABO titres internationally 386 

 Determine and agree a safe cut-off for defining low titre ABO antibodies for plasma containing 387 

components. 388 

 389 

Practice Points 390 

 Based on the current evidence there has been no clinical or laboratory haemolysis reported 391 

from the transfusion of ABO incompatible plasma components with an anti-A titre of <32 as 392 

measured by AHG. 393 

 The lowest reported ABO incompatible plasma volume transfusion to have been associated 394 

with haemolysis were 100 ml in adults and 15ml in paediatric.  395 
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Figure 1. Prisma Flow Chart  
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Figure 2: Scatter plot of volume transfused and reported antibody titres 
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