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Abstract 

Objective To assess the effect of easing bans and deferral policies on blood 
donation from men who have sex with men on blood safety and volume from 
modelling studies. 

Methods We searched four databases (PubMed®, Embase®, CINAHL and 
Web of Science) for modelling studies on the impact of replacing bans or deferrals on 
blood donations from men who have sex with men with shorter deferral periods or no 
deferrals. We synthesized and compared findings from the different modelling studies, 
and assessed risk of bias and certainty of evidence. 

Findings Fourteen publications were included in the study. All the studies 
estimated the human immunodeficiency virus (HIV) residual risk of an HIV infected 
blood donation being received, going undetected through screening and entering the 
blood supply. Despite small increases in risks in relaxing donor policies for men who 
have sex with men, HIV residual risk remained very low in all scenarios, ranging 
between 0.05 and 1.1 HIV positive units per million donations. The increase in donors 
ranged from 0.04% to 2.10%. No models covered other  transfusion-transmissible 
infections such as syphilis or hepatitis C. 

Conclusion Modelled HIV residual risk estimates increased slightly with 
relaxed policies on donations from men who have sex with men. However, differences 
in risk and blood volume estimates between different policies are generally very small. 
To support decisions on easing donor policies for men who have sex with men, models 
should also quantify residual risks for non-HIV  transfusion-transmissible infections, 
such as syphilis. 
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Introduction 

The deferral, that is, the temporary or permanent exclusion, of blood donors at higher risk of 

having transfusion-transmissible infections, such as men who have sex with men, commercial 

sex workers or injection drug users, is a strategy to increase the safety of blood products.1,2 

This strategy, along with pathogen screening, was introduced as a response to transfusion-

transmitted human immunodeficiency virus (HIV) infection in the initial years of the acquired 

immunodeficiency disease syndrome (AIDS) epidemic. However, delays in adopting 

adequate risk reduction strategies in the 1970s to 1990s, even after the causative agent of 

AIDS was identified, resulted in thousands of preventable infections and related disease 

worldwide3. Subsequent legal inquiries in several countries, including France, Japan and 

United Kingdom of Great Britain and Northern Ireland, criticized policy-makers and blood 

service authorities for their inaction and failures in preserving blood safety.3,4 These historical 

failures underscored the need for precautionary, evidence-based approaches to donor selection 

and testing, and they shape the ethical and operational frameworks governing blood safety 

today.5 Deferrals for men who have sex with men are increasingly seen as stigmatizing, 

especially in high-income countries with relatively low HIV prevalence and current sensitive 

screening tests.6,7 Nonetheless, in Europe, the incidence of HIV is disproportionately high in 

some subpopulations including men who have sex with men. According to the European 

Centre for Diseases Control and Prevention, nearly half of cases of HIV infection in western 

Europe in 2022 were men who have sex with men.8 

In the past decade, blood establishments in several countries (Australia, Canada, 

France, Germany, Kingdom of the Netherlands, United Kingdom and United States of 

America) have modified blood donor criteria by shortening the length of deferral for men who 

have sex with men or by replacing exclusion with a risk assessment for all blood donors, 

regardless of sex or sexual orientation (also referred to as individual risk assessment).9,10 In 

2022, we conducted a systematic review of the risk of transfusion-transmitted infections in 

blood donors and deferral policies for men who have sex with men and concluded that 

observational studies yielded limited evidence of the impact of 3-month deferral for men who 

have sex with men or risk-based deferrals on the  risk of transfusion-transmissible 

infections.11 However, our review did not include evidence from modelling studies. 

Modelling studies may offer additional information to support decision-making on donor 

deferral policies. 
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In this article, we therefore aim to identify, critically appraise and synthesize 

modelling studies that estimated the impact of easing deferral policies for men who have sex 

with men on the residual risk of transfusion-transmissible infections and/or the number of 

donations. This review is intended to support blood establishments in (re)evaluating deferral 

policies for men who have sex with men through modelled data from different countries and 

summarizing the methods available to assess the risk of  transfusion-transmissible infections 

within their specific settings. We do not aim to make any policy recommendations, as each 

jurisdiction should interpret the risks within their local context. 

Methods 

This systematic review was registered in PROSPERO (CRD42024524737) and followed the 

Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines12 

(online repository).13 

Eligibility criteria 

Studies addressing the following PICOD question were included, “In donors (population), 

does easing the deferral policy for donors who are men who have sex with men (intervention 

versus comparator) have an impact on the blood safety or volume (outcomes) in modelling 

studies (design)?” We reviewed studies based on predefined criteria (online repository).13 

Data sources and searches 

We searched four databases on 27 April 2025: PubMed®, Embase®, CINAHL and Web of 

Science. We developed search strings according to the eligibility criteria and adapted to each 

database (Box 1; available from: https://www.who.int/publications/journals/bulletin). 

Study selection 

We screened articles based on title, abstract and full text according to the eligibility criteria. 

We screened the reference lists of the included peer-reviewed journal articles and the first 20 

similar articles displayed in PubMed® for additional relevant records. 

Data extraction and synthesis 

We extracted the following data: type of model; setting; the modelled intervention 

( transfusion-transmissible infection(s) assessed and deferral policy for men who have sex 

with men at baseline and modelled); modelled outcomes (blood safety and number of 

donations); and the modelling assumptions made. 
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We synthesized and compared findings from the different modelling studies and used 

a narrative synthesis approach to assess the results based on length of deferral. No meta-

analysis was conducted.  

Risk of bias and grading  

We assessed the risk of bias using a grading scale14 that was developed based on the 

modelling good practices checklists15,16 The grading scale has 14 questions on definitions, 

model methods, model inputs, fitting and validation, results, and conflicts of interest. Each 

question was scored 0, 1 or 2 points, resulting in an overall score ranging from 0 to 28. We 

categorized risk of bias as follows: ≤ 14 as high risk of bias; 15–18 as medium risk of bias; 

and ≥ 19 as low risk of bias. We used the Grading of Recommendations, Assessment, 

Development and Evaluation (GRADE) approach to assess the overall certainty of the 

modelled evidence for each outcome and sorted by baseline versus modelled policy on men 

who have sex with men.17 We initially graded outcomes from modelling studies as high 

certainty evidence and then downgraded as required based on risk of bias, indirectness, 

imprecision, inconsistency and risk of publication bias. 

Two authors undertook the study selection, data extraction and risk of bias assessment 

independently and they resolved discrepancies by discussion. Where necessary, they 

consulted a third reviewer. 

Results 

Study selection and features 

We identified 2950 records through our search. After removing duplicates and screening titles 

and abstracts, we assessed 33 full-text articles, of which 14 met the inclusion criteria (Fig. 1 

and online repository).13 Table 1 shows the characteristics of the 14 included studies. One 

study modelled the complete removal of risk-based deferrals, including for men who have sex 

with men, injection drug users and commercial sex workers.26 Five models were deterministic 

mathematical equation models (i.e. parameters are fixed)19,21–23,25 while the other nine used 

stochastic models (i.e. parameters are described by probability distributions) where the final 

outcome was determined by Monte Carlo simulations.18,20,24,26–31 All 14 studies modelled the 

risk of HIV transmission; one study also included the risk of hepatitis B virus (HBV) 

transmission.20 We did not find any studies investigating the risk of hepatitis C virus (HCV) 

or syphilis transmission. One study assessed the risk of infections in plasma donations,30 

while the other studies estimated risks in blood donations. 
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The models included a combination of the following sources of risk: (i) risk of 

undetected prevalent infections due to assays false-negative error rates (11 models);18–21,23–

25,27,28,30,31 (ii) risk of recent infections in the silent window period (10 models);19,21–23,25,26,28–31 

and (iii) risk of human error in laboratory processes (seven models).18,19,23,24,27,28,30 To 

estimate these risks, all the models applied several assumptions on the rate of men who have 

sex with men in the general population, the prevalence and incidence of  transfusion-

transmissible infections in donors who are men who have sex with men, the false-negative 

rates of laboratory tests, the length of window periods and the process error rates, based on 

the best available data in their context. For detailed information about the assumptions and 

key input variables of each model, see online repository.13 

All the studies estimated the HIV residual risk which is the risk of an HIV infected 

blood donation being received, going undetected through screening and entering the blood 

supply. This risk is therefore a combination of the prevalence and incidence of HIV in the 

donor population, the (self) deferral of donors, the sensitivity of testing assays and rates of 

human errors or quarantine release errors. 

Risk of bias of studies 

Table 2 shows the results of the risk of bias assessment for each included model (online 

repository).13 The overall risk of bias varied and models ranged from very low to high risk of 

bias. The main limitation identified was the lack of validation of models, with only two 

studies of validated models.27,31 In general, the studies clearly defined their objectives, the 

setting and population of interest, the baseline and modelled deferral policies for men who 

have sex with men, and the outcomes. Three models used modelling methods which were 

either inappropriate or poorly described and were therefore not reproducible.19,22,30 Several 

models did not use appropriate data sources or did not justify all underlying 

assumptions.18,19,22,26,30 We identified limitations in the reporting, interpretation and 

discussion of results, and/or their uncertainty, in nine models.18,19,21–24,26,30,31 Two studies did 

not report a sensitivity analysis.18,24 

Synthesis of findings 

Detailed tables of findings, including the overall certainty of modelled evidence (for each 

outcome) are in the online repository.13 Nine studies modelled the HIV residual risk per 

million donations as outcome of the model.18,19,21–23,27–29,31 
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Table 3 gives an overview of the modelled estimates of outcomes per intervention. 

Absolute increases in HIV residual risk were observed in all plausible scenarios, ranging from 

0.004% to 300%. In absolute numbers, this translated to increases ranging from 0.001 to 

0.120 additional HIV-positive blood units per million donations. For the World Health 

Organization European Region, estimating that 17 million donations are made yearly, this 

figure would translate to between 0 and 2 additional infected blood products per year.32 The 

modelled residual risk under relaxed policies on donations from men who have sex with men 

remained low in all plausible scenarios assessed, ranging from 0.05 to 1.10 per million 

donations (Fig. 2). 

Additionally, moderate certainty of the modelled evidence indicated that increases in 

donors from easing deferrals for men who have sex with men were relatively small (between 

0.04% and 2.10% increase in total donations) for all comparisons. 

Sensitivity analysis 

While only a few models conducted sensitivity analyses, 12 papers assessed uncertainty by 

modelling several scenarios, assuming different hypotheses about different parameters of the 

model. The following parameters affected the estimated outcomes: the prevalence and 

incidence of HIV among the blood donor population and men who have sex with men 

population;20–23,27–31 rates of donor non-compliance with deferral rules (that is, not reporting 

risk behaviour at donor screening);19,20,23 and the length of the window period.21,27 Testing 

error rates did not significantly influence the outcome estimations.27,30 Details of individual 

papers are in the online repository).13 

Discussion 

We identified 14 papers with models estimating the HIV residual risk, and one also estimating 

the HBV risk, in different scenarios of eased deferral policies on blood donation by men who 

have sex with men. Twelve of the papers also reported the effect on the number of blood 

donors or donations. 

The modelled HIV residual risk increased slightly with eased policies for men who 

have sex with men; however, differences were often (very) small and the estimated residual 

risk remained very low (between 0.05 and 1.10 per million donations) in all plausible 

scenarios. The estimated increase in blood donors or donations was also small. More inclusive 

policies on blood donation by men who have sex with men are therefore unlikely to have a 

very large effect on total blood volume available for transfusion. The interpretation of the 
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relative increase in risk and the absolute risk may be dependent on the perspective taken. 

From the perspective of a blood bank that must take a cautious approach, an increase in HIV 

risk by 300% (the highest effect found in this review) will be intolerably high. However, this 

300% increase in risk translates to an absolute increase of 0.04 additional HIV-positive blood 

units per million donations, which may be interpreted as a tolerable increase in risk from a 

societal perspective, as it is comparable to baseline risk. 

The main strength of our study is the use of high-quality methods to provide the best 

available and most up-to-date body of modelled evidence. A limitation is that, in the absence 

of consensus tools on methods for the systematic reviews of modelling studies, the risk of 

bias was assessed using a checklist derived from the literature on modelling best practices. In 

this list, some of the items assessed reporting rather than quality and may not be suited for 

assessing risk of bias.14,16,17 

We also identified two important limitations concerning the modelled evidence. First, 

the models in our review only assessed the risk of HIV transmission, and only one estimated 

the residual risk of HBV infection. However, HCV, syphilis and emerging diseases should 

also be considered when assessing blood safety. Men who have sex with men are a risk group 

for sexually transmitted infections, with a higher prevalence of HIV, hepatitis B and syphilis. 

They are also potentially at higher risk of emerging diseases that are sexually transmitted, as 

was seen during the first global outbreak of mpox in 2022.33,34 Risk-based deferral of donors 

is an important preventive measure for emerging diseases and for so-called escape variants of 

existing infectious diseases, for which no screening tests are performed or are available. 

Therefore, donor selection acts as the main barrier against  transfusion-transmissible 

infections. 

The second limitation relates to the uncertainty of the modelled outcomes, resulting 

from several underlying assumptions. Models estimate the risk of HIV transmission in the 

blood supply based on assumptions such as the prevalence and incidence of HIV in men who 

have sex with men, the rates of donor non-compliance, and/or the length of the window 

period for testing. Assumptions about donor compliance might be imprecise, as it is unclear 

whether shortening deferral periods has an impact on donor compliance.35–37 It is uncertain 

whether deferral rules that are not seen as unduly discriminating will be better accepted and 

respected and whether non-compliant donors donating under deferral rules would continue to 

donate after the policy change, thereby reducing overall non-compliance. As donor non-

compliance was shown to affect the estimated risks in the sensitivity analyses of the models 
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included in this review, the uncertainty around rates of donor non-compliance might affect the 

modelled estimates of risk.  

The use of pre-exposure prophylaxis to reduce HIV transmission might pose a risk to 

blood safety. Although extremely rare, breakthrough infections might go undetected due to 

the medication suppressing viral loads below the detection limits of screening assays.38 In 

parallel, treatment-as-prevention strategies and newer long-acting pre-exposure prophylaxis 

formulations are further transforming HIV epidemiology and prevention.39 The increasing 

availability of pre-exposure prophylaxis for high-risk groups has the potential to significantly 

reduce the prevalence and incidence of HIV, but may increase the prevalence of other 

sexually transmitted infections in men who have sex with men.40 The prevalence of infections 

in the donor population is a key parameter to modelling the blood safety of evolving deferrals 

for men who have sex with men. Thus, future models should aim to include the effects of pre-

exposure prophylaxis in their underlying assumptions. 

Decisions on blood donor deferral policies for men who have sex with men should be 

informed by both estimates from modelling studies, which investigate potential policy 

changes, and by observational studies, which evaluate the impact of current or past policies 

using real-world data. Future research on this topic should integrate both forms of evidence to 

provide a comprehensive understanding of blood safety risks. With the availability of high-

quality, validated models, we urge blood institutions considering policy updates to assess the 

associated risks in their specific contexts through modelling. At the same time, they should 

draw on insights from observational studies, both for HIV and other  transfusion-transmissible 

infections. All the models we identified estimated blood safety in Canada, USA and high-

income European countries, which have a specific epidemiological context, such as low HIV 

prevalence, and use sensitive nucleic acid tests for screening. Therefore, our results cannot be 

extrapolated to other contexts with different blood donor demographics, and different 

prevalence and incidence rates of HIV or other  transfusion-transmissible infections. As the 

risk of HIV in blood transfusion is related to blood donors being unknowingly HIV positive, 

the residual risk might be higher in countries that are struggling to reach one of the HIV 

elimination targets of 90% of people living with HIV being diagnosed. 

As some of the models in our review were conducted several years ago and were 

followed by a policy change, the outcomes of the modelling can be compared with observed 

data. In 2016, the estimates of the six modelling studies conducted between 2003 and 2013 

were compared with the observed HIV prevalence in donors after the introduction of 5-year 
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and 1-year deferrals for men who have sex with men in Australia, Canada and the United 

Kingdom.41 All six models predicted an increase in HIV-positive male donors that was higher 

than actually observed.41 This finding may indicate the limited predictive power of modelling 

studies. The assumptions taken by the models about future conditions may be incorrect. The 

decrease in HIV incidence in men who have sex with men due to the recent availability of 

pre-exposure prophylaxis in high-income countries was not accounted for in the models, 

which may explain overestimations of risks in recent models. Our previous systematic review 

concluded that the certainty of evidence from observational studies was very low, in part due 

to limitations in study design and very low base rates.11 The conclusions about the absence of 

an increased HIV prevalence in observational studies should therefore also be interpreted with 

caution.11 Recent data from countries that shifted to individual risk assessment show higher 

syphilis rates among donors who are men who have sex with men.42,43 Our review found no 

models estimating syphilis risk. Continuous surveillance of trends in transfusion-transmissible 

infections after policy changes, as well as models including HBV, HCV and syphilis, are 

needed to inform future policy. 

Modelling studies can incorporate the prevalence of infections in donors and the 

effects of subsequent protective measures, such as laboratory screenings and pathogen 

reduction technology for plasma and platelets, to estimate the residual risk of transmission 

(that is, the probability that an infected blood product would be undetected in screening 

assays and/or released for transfusion to a patient). However, the interpretation for clinical 

relevance of the residual risk is not straightforward as the administration of an infected blood 

product may not always lead to infection and/or disease in a patient. 

In our review, only one study assessed the safety of plasma and modelled the effects 

of pathogen reduction technology.30 A recent modelling study found that pathogen reduction 

technology for whole blood could reduce the reliance on blood donor selection for blood 

safety.44 Since false negative errors with nucleic acid tests are rare, the main risk of infections 

in blood supply are infections in the window period, where the viral load is lower than the 

detection limits of assays. Pathogen reduction technology could further reduce this viral load 

to the point that blood products would be minimally infectious. Based on the model, the 

authors speculated that the combination of nucleic acid tests and pathogen reduction 

technology complemented each other to reduce risk of infections and that donor deferrals 

could be relaxed.44 While blood banking strives for harm reduction wherever possible, the 

financial sustainability of interventions should always be considered.45,46 The cost–
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effectiveness of donor selection, laboratory screening and pathogen reduction technology 

should be analysed to inform decision-making for appropriate allocation of funds for 

optimized blood safety.45 

To conclude, modelling evidence from high-income countries indicates that the 

residual risk for HIV transmissions by blood transfusion would increase slightly if deferral 

policies were eased for donations from men who have sex with men. However, the absolute 

residual risk of HIV transmission remains very small (between 0.05 and 1.10 per million 

blood donations). Additionally, the impact of easing donor deferral policies on the number of 

additional donations is small. Decision-making on donor policy changes for men who have 

sex with men requires models that estimate residual risks for transfusion-transmissible 

infection beyond HIV. 
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Box 1. Search strategy, by database for studies on the effect of donor 
exclusion criteria on blood safety and volume of donations 

PubMed® 

(“blood donors”[Mesh] OR “blood donor”[TIAB] OR “blood donors”[TIAB] OR “blood 
donation”[Mesh] OR “blood donation”[TIAB] OR “blood donations”[TIAB] OR “blood 
banks”[Mesh] OR “blood banks”[TIAB] OR “blood bank”[TIAB] OR “blood 
service”[TIAB] OR “blood services”[TIAB] OR “blood center”[TIAB] OR “blood 
centers”[TIAB] OR “blood centre”[TIAB] OR “blood centres”[TIAB] OR “blood 
transfusion”[Mesh] OR “transfusion”[TIAB]) 

AND 

(“hiv infections”[Mesh] OR “HIV”[TIAB] OR “hepatitis b virus”[Mesh] OR “hepatitis 
b”[TIAB] OR “HBV”[TIAB] or “hepatitis c”[TIAB] OR “HCV”[TIAB] OR “treponemal 
infections”[Mesh] OR “syphilis”[TIAB] OR “treponema pallidum”[TIAB] OR 
“emerging”[TIAB] OR “residual risk”[TIAB] or “infection”[TIAB] OR “infections”[TIAB] 
OR “transfusion-transmitted”[TIAB] OR “transfusion transmissible”[TIAB] OR 
“TTI”[TIAB] OR “blood safety”[Mesh] OR “blood safety”[TIAB] or “transfusion 
safety”[TIAB]) 

AND 

(“models, theoretical”[Mesh] OR “models,statistical”[Mesh] OR “bayes theorem”[Mesh] 
OR “model”[TIAB] OR “models”[TIAB] OR “modelling”[TIAB] OR “modelling”[TIAB] OR 
“modelled”[TIAB] or “modelled”[TIAB] OR “computer simulation”[Mesh] OR” 
simulation”[TIAB] OR “predict”[TIAB] OR “prediction”[TIAB] OR “predicted”[TIAB] OR 
“estimate”[TIAB] OR “estimates”[TIAB] OR “estimated”[TIAB] OR “estimation”[TIAB] 
OR “scenario”[TIAB] OR “scenarios”[TIAB]) 

AND 

(“deferral”[TIAB] OR “ban”[TIAB] OR “lifetime”[TIAB] OR “risk assessment”[TIAB] OR 
“men who have sex with men”[TIAB] OR “MSM”[TIAB] OR “men who have had sex 
with men”[TIAB] OR ”homosexuality, male”[Mesh], OR “gay”[TIAB] OR 
“bisexual”[TIAB] OR “sexual”[TIAB] OR “donor selection”[Mesh] OR “selection”[TIAB]) 

Embase® 

(‘blood donors’/exp OR ‘blood donor’:ti,ab OR ‘blood donors’:ti,ab OR ‘blood 
donation’/exp OR ‘blood donation’:ti,ab OR ‘blood donations’:ti,ab OR ‘blood 
banks’/exp OR ‘blood banks’:ti,ab OR ‘blood bank’:ti,ab OR ‘blood service’:ti,ab OR 
‘blood services’:ti,ab OR ‘blood centre’:ti,ab OR ‘blood centres’:ti,ab OR ‘blood 
centre’:ti,ab OR ‘blood centres’:ti,ab OR ‘blood transfusion’/exp OR transfusion:ti,ab) 

AND 

(‘hiv infections’/exp OR HIV:ti,ab OR ‘hepatitis b virus’/exp OR ‘hepatitis b’:ti,ab OR 
HBV:ti,ab OR ‘hepatitis c’:ti,ab OR HCV:ti,ab OR ‘treponemal infections’/exp OR 
syphilis:ti,ab OR ‘Treponema pallidum’:ti,ab OR ‘communicable disease, 
emerging’/exp OR emerging:ti,ab OR ‘residual risk’:ti,ab OR‘infection:ti,ab OR 
infection’:ti,ab OR ‘transfusion-transmitted’:ti,ab OR ‘transfusion transmissible’:ti,ab 
OR TT’:ti,ab OR ‘blood safety’/exp OR ‘blood safety’:ti,ab OR ‘transfusion safety’:ti,ab) 

AND 
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(‘models, theoretical’/exp OR ‘models, statistical’/exp OR ‘bayes theorem’/exp OR 
model:ti,ab OR models:ti,ab OR modelling:ti,ab OR modeling:ti,ab OR modelled:ti,ab 
OR modelled:ti,ab OR ‘computer simulation’/exp OR simulation:ti,ab OR predict:ti,ab 
OR prediction:ti,ab OR predicted:ti,ab OR estimate:ti,ab OR estimates:ti,ab OR 
estimated:ti,ab OR estimation:ti,ab OR scenario:ti,ab OR scenarios:ti,ab) 

AND 

(deferral:ti,ab OR ban:ti,ab OR lifetime:ti,ab OR ‘risk assessment’:ti,ab OR ‘men who 
have sex with men’:ti,ab OR MSM:ti,ab OR ‘men who have had sex with men’:ti,ab OR 
homosexuality, male’/exp OR gay:ti,ab OR bisexual:ti,ab OR ‘donor selection’/exp OR 
selection:ti,ab) 

CINAHL 

((MH “blood donors+”) OR (TI “blood donor” OR AB “blood donor”) OR (TI “blood 
donors” OR AB “blood donors”) OR (MH “blood donation+”) OR (TI “blood donation” 
OR AB “blood donation”) OR (TI “blood donations” OR AB “blood donations”) OR (MH 
“blood banks+”) OR (TI “blood banks” OR AB “blood banks”) OR (TI “blood bank” OR 
AB “blood bank”) OR (TI “blood service” OR AB “blood service”) OR (TI “blood 
services” OR AB “blood services”) OR (TI “blood center” OR AB “blood center”) OR (TI 
“blood centers” OR AB “blood centers”) OR (TI “blood centre” OR AB “blood centre”) 
OR (TI “blood centres” OR AB “blood centres”) OR (MH “blood transfusion+”) OR (TI 
transfusion OR AB transfusion)) 

AND 

((MH “hiv infections+”) OR (TI HIV OR AB HIV) OR (MH “hepatitis b virus+”) OR (TI 
“hepatitis b” OR AB “hepatitis b”) OR (TI HBV OR AB HBV) OR (TI “hepatitis c” OR AB 
“hepatitis c”) OR (TI HCV OR AB HCV) OR (MH “treponemal infections+”) OR (TI 
syphilis OR AB syphilis) OR (TI “treponema pallidum” OR AB “treponema pallidum”) 
OR (MH “communicable disease, emerging+”) OR (TI emerging OR AB emerging) OR 
(TI “residual risk” OR AB “residual risk”) OR (TI infection OR AB infection) OR (TI 
infections OR AB infections) OR (TI transfusion-transmitted” OR AB transfusion-
transmitted”) OR (TI “transfusion transmissible” OR AB “transfusion transmissible”) OR 
(TI TTI OR AB TTI) OR (MH “blood safety+”) OR (TI “blood safety” OR AB “blood 
safety”) OR (TI “transfusion safety” OR AB “transfusion safety”)) 

AND 

((MH “models, theoretical+”) OR (MH “models, statistical+”) OR (MH “bayes 
theorem+”) OR (TI model OR AB model) OR (TI models OR AB models) OR (TI 
modelling OR AB modelling) OR (TI modeling OR AB modeling) OR (TI modelled OR 
AB modelled) OR (TI modelled OR AB modelled) OR (MH “computer simulation+”) OR 
(TI simulation OR AB simulation) OR (TI predict OR AB predict) OR (TI prediction OR 
AB prediction) OR (TI predicted OR AB predicted) OR (TI estimate OR AB estimate) 
OR (TI estimates OR AB estimates) OR (TI estimated OR AB estimated) OR (TI 
estimation OR AB estimation) OR (TI scenario OR AB scenario) OR (TI scenarios OR 
AB scenarios)) 

AND 

((TI deferral OR AB deferral) OR (TI ban OR AB ban) OR (TI lifetime OR AB lifetime) 
OR (TI “risk assessment” OR AB “risk assessment”) OR (TI “men who have sex with 
men” OR AB “men who have sex with men”) OR (TI men who have sex with men OR 
AB men who have sex with men) OR (TI “men who have had sex with men” OR AB 
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“men who have had sex with men”) OR (MH “homosexuality, male+”) OR (TI gay OR 
AB gay) OR (TI bisexual OR AB bisexual) OR (MH “donor selection+”) OR (TI selection 
OR AB selection)) 

Web of Science 

(ALL = “blood donors” OR (TI = “blood donor” OR AB = “blood donor”) OR (TI = “blood 
donors” OR AB = “blood donors”) OR ALL = ”blood donation” OR (TI = ”blood donation” 
OR AB = ”blood donation”) OR (TI = ”blood donations” OR AB = ”blood donations”) OR 
ALL = ”blood banks” OR (TI = ”blood banks” OR AB = ”blood banks”) OR (TI = ”blood 
bank” OR AB = ”blood bank”) OR (TI = ”blood service” OR AB = ”blood service”) OR 
(TI = ”blood services” OR AB = ”blood services”) OR (TI = ”blood centre” OR 
AB = ”blood centre”) OR (TI = ”blood centres” OR AB = ”blood centres”) OR (TI = ”blood 
centre” OR AB = ”blood centre”) OR (TI = ”blood centres” OR AB = ”blood centres”) OR 
ALL = ”blood transfusion” OR (TI = transfusion OR AB = transfusion)) 

AND 

(ALL = “hiv infections” OR (TI = HIV OR AB = HIV) OR ALL = ”hepatitis b virus” OR 
(TI =  “hepatitis b” OR AB = “hepatitis b”) OR (TI = HBV OR AB = HBV) OR (TI =  
“hepatitis c” OR AB = “hepatitis c”) OR (TI = HCV OR AB = HCV) OR ALL = “treponemal 
infections” OR (TI = syphilis OR AB = syphilis) OR (TI = “Treponema pallidum” OR 
AB = “Treponema pallidum”) OR ALL = ”communicable disease, emerging” OR 
(TI = emerging OR AB = emerging) OR (TI = “residual risk” OR AB = “residual risk”) OR 
(TI = infection OR AB = infection) OR (TI = infections OR AB = infections) OR 
(TI = transfusion-transmitted OR AB = transfusion-transmitted) OR (TI = ”transfusion 
transmissible” OR AB = “transfusion transmissible”) OR (TI = TTI OR AB = TTI) OR 
ALL = “blood safety” OR (TI = “blood safety” OR AB = “blood safety”) OR 
(TI = “transfusion safety” OR AB = “transfusion safety”)) 

AND 

(ALL = “models, theoretical” OR ALL = “models, statistical” OR ALL = “bayes theorem” 
OR (TI = model OR AB = model) OR (TI = models OR AB = models) OR (TI = modelling 
OR AB = modelling) OR (TI = modeling OR AB = modeling) OR (TI = modelled OR 
AB = modelled) OR (TI = modelled OR AB = modelled) OR ALL = “computer simulation” 
OR (TI = simulation OR AB = simulation) OR (TI = predict OR AB = predict) OR 
(TI = prediction OR AB = prediction) OR (TI = predicted OR AB = predicted) OR 
(TI = estimate OR AB = estimate) OR (TI = estimates OR AB = estimates) OR 
(TI = estimated OR AB = estimated) OR (TI = estimation OR AB = estimation) OR 
(TI = scenario OR AB = scenario) OR (TI = scenarios OR AB = scenarios)) 

AND 

((TI = deferral OR AB = deferral) OR (TI = ban OR AB = ban) OR (TI = lifetime OR 
AB = lifetime) OR (TI = “risk assessment” OR AB = “risk assessment”) OR (TI = “men 
who have sex with men” OR AB = ”men who have sex with men”) OR (TI = MSM OR 
AB = MSM) OR (TI = “men who have had sex with men” OR AB = “men who have had 
sex with men”) OR ALL = “Homosexuality, Male” OR (TI = gay OR AB = gay) OR 
(TI = bisexual OR AB = bisexual) OR (TI = sexual OR AB = sexual) OR ALL = “donor 
selection” OR (TI = selection OR AB = selection)) 
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Table 1. Characteristics of the included studies on the effect of donor exclusion criteria on blood safety and volume of 
donations 
First 
author 

Country Modelling method 
(model type)a 

Deferral policy on 
men who have sex 

with menb 

Outcomes modelled 

Baseline Modelled Blood safety Volume 
Germain et 
al., 200318 

USA and 
Canada 

Monte Carlo simulation 
(stochastic) 

Lifetime 1 year HIV residual risk per million 
donations 

Additional 
number of new 
donors 

Soldan et 
al., 200319 

England Mathematical model 
(deterministic) 

Lifetime 1 year Additional number of HIV-
positive blood units released 

Additional 
number of new 
donors 

Anderson et 
al., 200920 

USA Monte Carlo simulation 
(stochastic) 

Lifetime 5 years; 
1 year 

Additional number of HIV-
positive or hepatitis B virus-
positive blood units released 

Additional 
number of new 
donors 

Davison et 
al., 201121 

United Kingdom Mathematical equation 
model (deterministic) 

Lifetime 5 years HIV residual risk per million 
donations 

Not reported 

Pillonel et 
al., 201222 

France Mathematical equation 
model (deterministic) 

Lifetime IRA HIV residual risk per million 
donations 

Additional donor-
years 

Davison et 
al., 201323 

United Kingdom Mathematical equation 
model (deterministic) 

Lifetime 1 year HIV residual risk per million 
donations 

Additional 
number of new 
donors 

Germain et 
al., 201424 

USA and 
Canada 

Monte Carlo simulation 
(stochastic) 

Lifetime 5 years Number of additional HIV-
positive blood units released 

Additional 
number of new 
donors 

Ginsberg et 
al., 201625 

Israel Mathematical equation 
model (deterministic) 

Lifetime 5 years; 
1 year; 
IRA 

HIV cases transmitted in the 
next decade 

Additional 
number of new 
donations 

Yang et al., 
201626 

USA Monte Carlo simulation 
(stochastic) 

Lifetime No risk 
deferral 

Additional number of HIV-
positive blood units released 

Additional 
number of new 
donations 

Lifetime 1 year Not reported 
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Davison et 
al., 201927 

United Kingdom 
and Canada 

Monte Carlo simulation 
(stochastic) 

5 years 1 year HIV residual risk per million 
donations 

O’Brien et 
al., 202028 

Canada Monte Carlo simulation 
(stochastic) 

1 year 3 months HIV residual risk per million 
donations 

Additional 
number of new 
donors 

Pillonel et 
al., 202029 

France Monte Carlo simulation 
(stochastic) 

1 year 4 months; 
IRA 

HIV residual risk per million 
donations 

Additional 
number of new 
donors 

Aubé et al., 
202230 

Canada Bayesian network with 
Monte Carlo simulation 
(stochastic) 

3 months 
for 
plasma 
donors 

IRA for 
plasma 
donations 

Probability of obtaining a 
plasma pool with an HIV viral 
load 

Not reported 

Caffrey et 
al., 202231 

Canada Monte Carlo simulation 
(stochastic) 

3 months IRA HIV residual risk per million 
donations 

Additional 
number of new 
donors 

HIV: human immunodeficiency virus 

a Stochastic parameters are described by probability distributions and deterministic parameters are fixed. 

b Lifetime: permanent deferral of men who have sex with men; 5 years, 1 year and 3 months: deferral of men who have sex with men for 5 years, 1 year and 
3 months, respectively, after last sexual contact between men; IRA: individual risk assessment for all blood donors, with no specific deferral for men who have 
sex with men; no risk deferral: absence of any risk-based deferrals for all donors. 
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Table 2. Risk of bias assessment of individual modelling studies on the effect of donor exclusion criteria on blood safety 
and volume of donations 
Model, by risk of 
bias 

Score by category 
Definitions 

(0–8) 
Model 

methods 
(0–4) 

Model 
inputs 
(0–6) 

Fitting and 
validation 

(0–4) 

Results 
(0–4) 

Conflict of 
interest 

(0–2) 

Total  
(0–28) 

Low risk (total score of ≥ 19) 
Davison, 201927 7 4 5 2 4 1 23 
Anderson, 200920 7 4 6 0 4 2 23 
Caffrey, 202231 7 4 3 2 3 2 21 
Pillonel, 202029 7 4 5 0 4 1 21 
Davison, 201121 7 3 4 0 3 2 19 
O'Brien, 202028 6 4 4 0 4 1 19 
Medium risk (total score of 15–18) 
Davison, 201323 7 3 4 0 2 2 18 
Germain, 201424 6 3 5 0 3 1 18 
Pillonel, 201222 7 1 3 0 3 2 16 
Yang, 201626 5 3 3 0 3 2 16 
Germain, 200318 7 4 2 0 2 0 15 
High risk (total score of ≤ 14) 
Aubé, 202230 7 0 2 0 3 2 14 
Soldan, 200319 7 1 3 0 2 0 13 
Ginsberg, 201625 5 3 0 0 3 1 12 

Note: The grading scale has 14 questions on definitions, model methods, model inputs, fitting and validation, results, and conflicts of interest. Each question 
was scored 0, 1 or 2 points, resulting in an overall score ranging from 0 to 28. 
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Table 3. Modelled outcomes of changes in policies on blood donation from 
men who have sex with men 

Model Modelled effect estimates 
HIV residual risk  

[certainty of evidence] 
Additional number of 
HIV or HBV-positive 
blood units detected 

annually  
[certainty of evidence] 

Additional number of 
donors or donations  

[certainty of evidence] 

From 
permanent 
ban on 
donation to a 
5-year 
deferral  

0.004% or 0.001 additional 
HIV-positive units per million 
donations [moderate]20 

0.03% or 1 additional 
HIV-positive unit every 
6 476 years (95% CI: 
2005–16 545 years) 
[moderate]20,21 
0.004% additional HBV-
positive units 
[moderate]24 

Annual increase in new 
donors of 0.04–0.17%, 
equating to 4530 
additional donors 
[low]24,29,30 

From 
permanent 
ban to a 1-
year deferral  

0.004–65% or 0.001–0.12 
additional HIV-positive units 
per million donations 
[low]18,23,27 

0.1% (HIV-positive units) 
[low]19,20 
0.019% (HBV-positive 
units) [moderate]24 

Annual increase in new 
donors of 0.88–1.3% 
[moderate]18–20,23,25,27 

From 
permanent 
ban to no 
deferral  

Effect ranging between 
increases of 26% to 370% 
(worst-case scenario), 
corresponding to between 
0.01 and 1.1 (worst case) 
additional HIV positive units 
per million donations [very 
low]19,21,22 

49 additional HIV 
positive blood units 
annually in the USA [very 
low]26 

Annual increase in 
donors of 0.75–2.1% 
[very low]19,22,25 

From a 5-
year to a 1-
year deferral  

0–30% increase or 0.000–
0.015 additional HIV-positive 
units per million donations 
[moderate]27 

Not modelled Not modelled 

From a 1-
year to a 3–
4 month 
deferral  

1–11% increase or 0.000–
0.003 additional HIV-positive 
units per million donations 
[moderate]28,29 

Not modelled Annual increase in 
donors 0.24%, or 446 
additional yearly donors 
[moderate]28,29 

From a 1-
year deferral 
to no 
deferral 

43% increase or 0.07 
additional HIV-positive units 
per million donations 
[moderate] 

Not modelled Not modelled 

From a 3-
month 
deferral to 
no deferral  

300% increase in HIV 
residual risk per million 
donations, or 0.04 additional 
HIV-positive units per million 
donations [moderate]25 

Not modelled Annual increase in 
donors of 1.67% 
[moderate]31 

CI: confidence interval; HBV: hepatis B virus; HIV: human immunodeficiency virus. 

Note: further results are presented in Fig. 2. 
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Fig. 1. Flowchart of the selection of modelling studies on the effect of donor 
exclusion criteria on blood safety and volume of donations  

 

1144 duplicates removed 

1806 titles and abstracts 
screened 

36 full-text articles sought for 
retrieval 

1770 articles excluded 

3 articles not retrieved 

33 full-text articles assessed 
for eligibility 

19 articles excluded: 
 8 studies with ineligible study design 
 6 studies of ineligible publication type 
 3 studies with ineligible intervention 
 1 study with ineligible population 
 1 study with ineligible outcome 

14 peer reviewed journal 
articles included in review 

2950 records identified 
from database searches: 
 836 from PubMed 
 1245 from Embase 
 139 from CINAHL 
 730 from Web of Science 
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Fig. 2. HIV residual risk in models of reduced deferral lengths on blood 
donations from men who have sex with men  

Model Definitions 
(0–8) 

Model 
methods 

(0–4) 

Model 
inputs  
(0–6) 

Fitting and 
validation 

(0–4) 

Results  
(0–4) 

Conflict of 
interest  

(0–2) 

Total score 
(0–28) 

Germain et al., 
2003 

7 4 2 0 2 0 15 

Soldan et al., 
2003 

7 1 3 0 2 0 13 

Anderson et al., 
2009 

7 4 6 0 4 2 23 

Davison et al., 
2011 

7 3 4 0 3 2 19 

Pillonel et al., 
2012 

7 1 3 0 3 2 16 

Davison et al., 
2013 

7 3 4 0 2 2 18 

Germain et al., 
2014 

6 3 5 0 3 1 18 

Ginsberg et al., 
2016 

5 3 0 0 3 1 12 

Yang et al., 2016 5 3 3 0 3 2 16 
Davison et al., 
2019 

7 4 5 2 4 1 23 

O'Brien et al., 
2020 

6 4 4 0 4 1 19 

Pillonel et al., 
2020 

7 4 5 0 4 1 21 

Aubé et al., 2022 7 0 2 0 3 2 14 
Caffrey et al., 
2022 

7 4 3 2 3 2 21 

 

HIV: human immunodeficiency virus. 

Note: Error bars indicate the distribution of estimates from the Monte Carlo simulations. 

 


