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Background and Objectives Donor syphilis testing began in the 1940s amidst
widespread transfusion-transmitted syphilis (TTS). Since then, the introduction of
penicillin, pre-donation screening questionnaires and improved storage condi-
tions have contributed to reducing transmission risk. Consequently, universal
testing may no longer be cost-effective. This study analysed alternative options
for donor syphilis testing to determine the optimal strategy.

Materials and Methods A model was developed using conservative parameter
estimates for factors affecting TTS and 2009-2015 Australian donations to
calculate risk outcomes (TTS infections, tertiary syphilis in recipients and transfu-
sion-associated congenital syphilis) and cost-effectiveness of alternative testing
strategies. The strategies modelled were as follows: universal testing, targeted-test-
ing of high-risk groups (males ≤50 years old and first-time donors) and no testing.

Results The estimated risk of TTS is one in 49�5 million transfusions for univer-
sal testing, one in 6 million for targeted-testing of males ≤50 years old, one in
4 million for targeted-testing of first-time donors and one in 2�8 million for no
testing. For all strategies, the risk of tertiary and congenital syphilis is <1 in
100 million. Universal testing is the least cost-effective strategy with an incre-
mental cost-effectiveness ratio (ICER) estimated at $538�5 million per disability-
adjusted life year averted.

Conclusion Universal testing is not required to maintain the risk of TTS within
tolerable limits and is estimated to greatly exceed acceptable ICERs for blood
safety interventions. However, despite a strong economic and risk-based ratio-
nale, given the epidemiology of syphilis in Australia is changing, feedback from
critical stakeholders is not currently supportive of reducing testing.

Key words: blood donation testing, blood safety, residual risk estimation, syphilis,
transfusion-transmissible infections.

Introduction

Historically, interventions in the blood-banking sector

have sought to reduce all possible harm from transfusion,

but the economic unsustainability of this approach is

increasingly recognised [1]. One practice that continues in

most developed countries is donor serological testing for

syphilis (STS). In Australia, universal blood donor testing

using the Treponema pallidum Haemagglutination Assay

(TPHA) is current practice, but its contribution to risk

reduction is unknown [2].

No cases of transfusion-transmitted syphilis (TTS) have

been reported in developed countries for almost 40 years

[3]. In contrast, 138 documented cases between 1915 and
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1941 worldwide formed the background on which donor

testing was introduced in the 1940s [4]. Since then, the

risk of collecting an infectious donation has been reduced

by deferral of high-risk donors through pre-donation

questionnaires, lower syphilis incidence in the general

population and education programs encouraging self-

deferral of unwell individuals [2, 3]. Storage of blood

products has further decreased transmission risk; red cell

storage at <20°C for >120 h inactivates spirochaetes [5–
7], plasma stored at -20°C for 48 h was shown to be

non-infectious in an animal model [8], and oxygen flow

levels in platelet storage bags are believed to be toxic to

Treponema pallidum [2]. Hence, the infectivity of trans-

fused products is expected to be low even without STS.

The consequences of TTS are also now expected to be less

severe. Widespread antibiotic use in hospitalised patients

may inadvertently prevent syphilitic infection post-transfu-

sion. If recognised, an incidental case of TTS could be trea-

ted cheaply and effectively with antibiotics [3], but failure

to accurately diagnose syphilitic symptoms or asymptomatic

seroconversion puts recipients at risk of developing tertiary

disease [2]. Transfusion recipients are, however, dispropor-

tionally skewed towards older age groups [9] who may not

survive the 10–20 years typically required to develop ter-

tiary syphilis [10]. Even without treatment, two-thirds of

patients will not progress to tertiary disease [10].

Serological assays have several limitations which com-

plicate their use in donor screening. For treponemal STS

assays, such as TPHA, positive results occur even after suc-

cessful treatment and in the latent stages of disease, when

syphilis is not considered transfusion-transmissible [2].

Biological false reactive results also occur in individuals

with autoimmune diseases, viral infections and several

other conditions [2]. Failure to identify donors in the win-

dow-period is another limitation, as antibodies are typi-

cally not detectable in the first 2–6 weeks of infection,

when donor infectivity is believed to be highest [11].

Given these issues, universal donor syphilis testing is

unlikely to be cost-effective or necessary to ensure safety

of the blood supply in developed countries. In addition, it

has very little, if any value as a surrogate for incident

human immunodeficiency virus infections [12]. Therefore,

alternative syphilis testing strategies warrant considera-

tion. Denmark and Iceland do not test donations for

syphilis [13] and do not have pathogen inactivation to

reduce TTS risk [14]; however, their risk of TTS may be

reduced due to lower disease incidence compared to other

developed countries [15]. Targeted-testing of first-time

donors is the current syphilis screening strategy in Nor-

way [16]. Targeted-testing, whereby screening is limited

to high-risk donors, is a cost-saving alternative with

potentially minimal increase in risks to recipients. For

syphilis, most international regulatory agencies have

repeatedly cited insufficient scientific data and contempo-

rary changes in syphilis epidemiology as the reason for

retaining universal donor testing [2, 3].

This study models the residual risk and cost-effective-

ness of donor syphilis testing in Australia, comparing

universal donor testing, no testing and targeted-testing

for syphilis to determine the optimal strategy. These two

assessments are part of the core decision-making process

for blood safety as outlined in the Alliance of Blood

Operators’ Risk-Based Decision-Making Framework [17].

To the best of our knowledge, this is the first study to

generate a model for TTS risk in a developed country. A

sensitivity analysis is included to reflect rising syphilis

incidence since the mid-2000s in developed countries

including Australia [18].

Materials and methods

Data collection

Syphilis screening test results for blood donations made

in the period 1 January 2009–31 December 2015 were

extracted from the Australian Red Cross Blood Service

(Blood Service) National Blood Management System and

analysed retrospectively. A 7-year period was selected for

analysis due to low disease incidence in donors and sig-

nificant inter-year variation. All donations were screened

for antibodies to T. pallidum using the Beckman-Coulter

PK�TP system (Brea, CA), a microhaemagglutination test

run on the automated Beckman-Coulter PK 7300 analyser.

Donations testing positive on an initial plasma sample

and at least one duplicate serum sample underwent con-

firmatory testing at an external reference laboratory.

Additional confirmatory testing varied by state reference

laboratory, but always included an alternative additional

treponemal test and a non-treponemal test (Figure 1).

Donations that were not confirmed as positive by an

alternative assay (i.e. biological false reactive) were

excluded from the analysis. This was to ensure the study

was applicable in future following the Blood Service’s

imminent introduction of a second-line screening test (an

EIA) that will decrease the number of false positive

results. To identify cases of potentially infectious syphilis

(PIS), which excluded past treated and probable late latent

infections that are assumed to be non-infectious, confir-

matory test results were reviewed along with donor risk

information. Repeat donors were considered to have PIS

if they had seroconverted within the last 2 years (TPHA

negative to positive) with a positive confirmatory result,

or had a history of syphilis treatment since their last

TPHA non-reactive donation and infectious syphilis at

the time of that donation cannot be conclusively ruled

out, or were previously known to have past treated
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syphilis and subsequently had possible reinfection (four-

fold RPR titre rise). First-time donors were considered to

have PIS if screening and confirmatory tests for trepone-

mal antibodies were positive, in addition to RPR titre >8
or clinical evidence (signs of syphilis) or recent contact

with a confirmed case.

Selection of targeted-testing strategies

Age, sex and first-time vs. repeat status of the PIS

donors were compared to that of the overall donor pop-

ulation using Fisher’s exact test to identify risk factors

for making a PIS donation. Potential donor criteria for

targeted-testing strategies were selected from the identi-

fied risk factors. For each potential strategy, the propor-

tion of PIS donations that would have been captured in

2009–2015 vs. total donations that would have been

tested were calculated. From this analysis, two targeted-

testing strategies that maximised the former proportion

and minimised the latter were selected for further mod-

elling: a less conservative but potentially cheaper option

(targeted-testing of first-time donors) vs. a more conser-

vative and expensive option (targeted-testing of males

≤50 years old).

In September 2016, the Blood Service ceased syphilis

testing of plasmapheresis donations intended solely for

fractionated plasma products, as syphilis is not a required

test and bacterial infectivity is eliminated during the

manufacturing process [19]. To account for this change

and to provide accurate future estimates, the risks calcu-

lated from 2009 to 2015 were applied to donations

intended for fresh component manufacture in 1 January–
30 June 2017.

Risk model

A model was developed to simulate the risk of TTS under

the four donor testing strategies: universal testing (cur-

rent strategy in Australia), targeted-testing of males

≤50 years old, targeted-testing of first-time donors and

no testing. The model begins with the annual risk of col-

lecting a PIS donation expected to test positive (based on

the 2009–2015 donation data). This risk was modified

using parameter estimates for the various factors affecting

TTS (including impact of storage, window-period infec-

tions and concomitant antibiotic use in hospitalised recip-

ients). Parameter estimates were identified from the

existing literature and are summarised in Table 1. Due to

the range of reported values for most parameters and

uncertainty in the underlying research studies, a ‘low esti-

mate’, ‘middle estimate’ and ‘high estimate’ for each

parameter was chosen from the available literature

One or both reactive

Potentially infectious syphilis (PIS)
• Reactive confirmatory specific tests; and
• RPR titre > 8- or 4-fold increase if repeat donor 
• RPR titre >8 or supporting clinical history if first-

time donor

TPHA non-infectious positives (excluded 
from further analysis) 

• Past treated or late latent infections, atypical 
results and TPHA biologic false positives

Post-donation donor interview

Review of test results, pre-donation questionnaire and interview responses by medical officer

Both non-reactive

Reactive

Duplicate TPHA screening of 
serum

Non-reactive

All donations 

TPHA screening on plasma sample 

TPHA reactive
Non-reactive by 

serum test No further testing

Confirmatory testing at external reference lab

Specific tests  
(FTA-ABS/EIA + TPPA) 

Non-specific test
(RPR) 

Fig. 1 Blood Service donor syphilis testing algorithm and interpretation 2009-2015. EIA, enzyme immunoassay; FTA-ABS, fluorescent treponemal anti-

body absorption test; RPR, rapid plasma reagin; TPHA, Treponema pallidum haemagglutination assay; TPPA: T. pallidum particle agglutination assay.
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representing a ‘best-case’, ‘most-likely’ and ‘worst-case’

scenario, respectively (see Supporting Information for

details). For each strategy, a corresponding range of risk

outcomes was calculated: the primary outcome was the

risk of TTS infection in recipients; secondary outcomes

were the risk of subsequent tertiary syphilis in a recipi-

ent and risk of congenital syphilis from transfusion in

pregnant women. See Supporting Information for a

schematic overview of the model showing the impact

of the parameter estimates on the calculation of risk

outcomes.

Risk tolerability assessment

The Blood Service has an internal risk tolerability frame-

work that classifies syphilis as a high severity agent with

a tolerable risk level of <1 in 1 million transfusions. This

level was considered when assessing the acceptability of

modelled risks.

Cost-effectiveness analysis

Estimates and data sources for the parameters used in

cost-effectiveness modelling are summarised in Table 2.

For each testing strategy, the combined costs of Blood

Service syphilis screening tests and treatment for poten-

tial cases of symptomatic acute TTS (secondary syphilis),

tertiary syphilis and congenital syphilis were considered.

The costs of discarded components due to false positives,

medical time and other indirect costs were not included

in the model.

Results from the risk analysis were utilised to calculate

the potential health impact on recipients. The health impact

of TTS infection was morbidity associated with symp-

tomatic secondary syphilis occurring in a proportion of

cases. The health impacts of transfusion-associated tertiary

and congenital syphilis were disease-related morbidity and

mortality. Morbidity was quantified into years of life lost

due to disability (YLD) and death was quantified into years

of life lost due to premature death (YLL); these were com-

bined to give the overall health impact for each strategy,

measured in disability-adjusted life years (DALYs).

For estimating cost-effectiveness, total costs and

DALYs associated with each strategy were calculated over

a 50-year period (to sufficiently capture delays between

infection and tertiary syphilis manifestations). The overall

outcome was the incremental cost-effectiveness ratio

(ICER; measured as $/DALY averted) calculated for uni-

versal and targeted-testing strategies compared to the no

testing strategy. To reflect the rising trend of syphilis

incidence in Australia, ICERs were also calculated under a

twofold and tenfold increase in TTS cases (see Supporting

Information for further explanation and equations).

Results

Screening data

Of 9 221 194 donations made during the 7-year period,

a total of 584 (0�0063%) donors met the confirmed case

definition of syphilis with only 35 (5�99% of confirmed

positives) donors with PIS identified. First-time and

repeat donors represented 8�4% and 91�6% of overall

donations and 43% (15 cases) and 57% (20 cases) of

PIS donations, respectively. Identified risk factors asso-

ciated with testing positive for PIS were first-time

donation (relative risk [RR] 8�15, P < 0�05), male (RR:

2�38, P < 0�05) and age ≤50 years old (RR: 2�84,
P < 0�05). See Supporting Information for further

details.

Risk outcomes

Modelled risks under each testing strategy are given in

Table 3. The middle estimates of TTS per component

transfused ranged from 1 in 49�5 million (0�0189 cases

per year) under universal testing to 1 in 2�8 million

(0�333 cases per year) under no testing. Based on middle

estimates for all testing strategies, the modelled risk of

transfusion-associated tertiary syphilis in recipients was

<1 in 100 million transfusions and the risk of transfu-

sion-associated congenital syphilis was <1 in 500 million

births. All strategies returned tolerable risk levels, except

for the high TTS estimates of no testing and targeted-test-

ing of first-time donors. The performance of each strategy

is outlined in Table 4.

Cost-effectiveness analysis

In testing costs alone, the most expensive strategy is

universal testing (AUD $4�40 million per year), followed

by targeted-testing of males ≤50 years old ($1�39 mil-

lion) and first-time donors ($530,000). Under the cur-

rent level of syphilis incidence, universal testing

relative to no testing has an ICER of $538�5 million/

DALY averted. Targeted-testing of first-time donors is

the most cost-effective strategy in the low risk ($3�62
billion/DALY averted) and middle risk ($206�5 million/

DALY averted) estimate scenarios. Targeted-testing of

males ≤50 years old is the most cost-effective strategy

under the high-risk estimate scenario ($62�2 million/

DALY averted).

Sensitivity analysis showed that with a twofold or ten-

fold increase in TTS infections the ICERs remain very

high with universal testing, estimated at $53�9 million/

DALY averted with a tenfold increase (see Supporting

Information).
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Discussion

Our conservative modelling shows universal testing is not

required to maintain the TTS risk at a tolerable level and is

markedly less cost-effective than the other strategies anal-

ysed. For all modelled strategies, the risk of TTS is negligi-

ble based on middle estimates (representing the most likely

risk scenario) and the risk of transfusion-associated tertiary

syphilis or congenital syphilis is miniscule regardless. Tar-

geted-testing of males ≤50 years old appears to provide

the best combination of capturing PIS donations while

significantly improving cost-effectiveness. Compared to

universal testing, this strategy would intercept 70% of

PIS donations at approximately 30% of the cost. A fur-

ther advantage is maintaining the risk at a tolerable

level across all estimates, including the conservative

high-risk scenario.

One limitation of our study is the uncertainty in

parameter estimates underlying the model owing to limi-

tations in the quantity and quality of existing research. In

particular, effective antibiotic coverage of recipients may

be much higher than estimated. On average, 40% of hos-

pitalised patients in Australia receive antibiotics on any

given day [20], and recommended first- or second-line

Table 1 Input variables contributing to clinical consequences of donations with potentially infectious syphilis

Low estimate Middle estimate High estimate Data source

Donation risks

Mean TPHA window period 14 days 30 days 45 days Clinical practice guidelines [32, 33], [11]

Length of donor infectivity 1 year 1 year 2 years Clinical practice guidelines [32, 33]

Percentage of repeat donations used for

fresh component manufacture

56�3% 56�3% 56�3% Blood Service internal manufacturing data

Percentage of PIS donors who are

bacteraemic at time of donation

1�02% 11�62% 22�22% [34, 35]

Storage and transfusion risks

Percentage of Treponema pallidum

survival in stored red cells

4�31% 5�42% 6�79% [5–7]

Percentage of T. pallidum survival

in stored clinical plasma

0% 0�37% 1�34% [8]

Percentage of T. pallidum survival

in stored platelets

85�9% 85�9% 100% [36, 37]

Percentage of manufactured red

cells transfused

97�3% 97�3% 97�3% National Blood Authority Fate Database

Percentage of manufactured

clinical plasma components

transfused

89�7% 89�7% 89�7% National Blood Authority Fate Database

Percentage of manufactured

platelets transfused

87�2% 87�2% 87�2% National Blood Authority Fate Database

Recipient risks

Percentage of recipients not

receiving sufficient antibiotic

cover while in hospital

97�1% 97�1% 97�1% 2014 National Antimicrobial Usage

Report (Australia) [38]

Percentage of recipients surviving long

enough to develop tertiary syphilis

22�6% 32�55% 42�5% [39]

Percentage of recipients progressing to

tertiary syphilis

6�52% 6�52% 6�52% Calculated using data from the National

Notifiable Diseases Surveillance System

[26] and National Hospital Morbidity

Database [40]

Congenital syphilis risks

Percentage of women receiving

transfusions during pregnancy

0�124% 0�124% 0�124% [41]

Average number of components

given to a transfused pregnant woman

7�75 7�75 7�75 [41]

Annual births in Australia 305377 305377 305377 Australian Bureau of Statistics [42]

Risk of congenital syphilis in child

of an infected mother

23% 51�5% 80% [43]
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treatments for syphilis (benzylpenicillin, azithromycin,

doxycycline, amoxicillin, amoxicillin-clavulanate and cef-

triaxone [21]) represent over 40% of all prescribed antibi-

otics [20]. Therefore, the proportion of recipients that may

be protected against syphilis may be as high as 16%. Other

uncertain parameters include the length of the TPHA win-

dow period, duration of donor infectivity, risk of bacter-

aemia in donors (estimated by PCR testing which may be

relatively insensitive for blood samples) and T. pallidum

survival in platelet storage. The Supporting Information

provides the justification for the infectivity parameters

used and documents the associated uncertainty, particu-

larly in platelets. The assumption that syphilis is infectious

with modern blood storage techniques remains unproven,

but clearly the conservative assumption is necessary to

have a model with an above zero risk. Conservative values

were selected for uncertain parameters, resulting in an

overestimation of risk; establishing more accurate values

would most likely reduce the calculated risk further (possi-

bly into the tolerable range for all high estimates). The lack

of TTS cases in developed countries since 1977 [3, 22] sup-

ports the likelihood that some or all of the uncertain

parameters are closest to or perhaps more favourable than

the ‘best-case scenario’ values. It is also consistent with

our risk estimates.

Given that the most likely risk of TTS is negligible for

all testing strategies, cost-effectiveness should be consid-

ered. In Australia, interventions that cost more than

$50 000/DALY averted are considered not cost-effective

[23]. A threshold of $1 million/quality-adjusted life year

(QALY) has been quoted as an implicit threshold in blood

safety [24], given that historical focus has been on the

prevention of transfusion-transmitted infection regardless

of monetary impact. We acknowledge uncertainties in our

cost-effectiveness model. DALYs were used instead of

QALYs because this information was readily available,

but this did not take into account the potential increased

morbidity or account for the significant co-morbidities in

the recipient population. We did not adjust for any possi-

ble volume-based price increases that may occur if syphi-

lis testing was reduced. However, the middle-estimate

ICERs for all testing strategies at the current level of TTS

risk are above $200 million/DALY averted and are also

many times higher than other implemented blood safety

interventions [25]. Even if TTS risk were to increase ten-

fold, universal testing would cost $53�9 million/DALY

Table 2 Input variables contributing to cost-effectiveness analysis

Parameter Low estimate Middle estimate High estimate Data source

Costs

TPHA test: including consumables,

labour (10%)a and overheads

$ 5�64 per test $ 5�64 per test $ 5�64 per test Internal Blood Service data

Treatment cost: Benzathine benzylpenicillin

pack 10 9 1016�6 mg pre-filled

syringes with needle

$309�22
per treatment

$309�22
per treatment

$309�22
per treatment

Australian Pharmaceutical Benefits Scheme [44]

Disability weights

Mild early syphilis infection 0�002 0�006 0�012 WHO Global burden of disease study 2015 [45]

Adult tertiary syphilis 0�134 0�203 0�29 WHO Global burden of disease study 2015 [45]

Congenital syphilis 0�315 0�315 0�315 WHO Global burden of disease study 2004 [46]

Secondary syphilis health outcomes

Proportion of recipients with TTS that

are symptomatic

38% 38% 38% [47, 48]

Duration of symptomatic disease 0�07 years 0�07 years 0�07 years [49]

Time to onset of symptoms 0 years 0 years 0 years [50]

Proportion of cases that lead to death 0% 0% 0% [49]

Tertiary syphilis health outcomes

Duration of symptomatic disease 10 years 10 years 10 years [49]

Time to onset of symptoms 15 years 15 years 15 years [50]

Proportion of cases that lead to death 15% 15% 15% [49]

Congenital syphilis health outcomes

Duration of symptomatic disease 3 years 3 years 3 years [49]

Time to onset of symptoms 0 years 0 years 0 years [50]

Proportion of cases that lead to death 1% 1% 1% [49]

aOnly 10% of the total labour costs were included because the PK7300 platform is also used for blood group analysis.
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averted, over 1000 times the considered Australian

threshold. Although no testing can be considered the

most cost-effective strategy, it is contraindicated by

stakeholder, ethical and regulatory perspectives in Aus-

tralia, including social concern and reputational risk

given the uncertainty in the estimates. Likewise, first-time

donor testing, which has the next most favourable cost-

effectiveness profile, is unlikely to be acceptable as it

would capture only 50% of PIS donations. Conversely,

targeted-testing of males ≤50 years old could potentially

address these concerns while significantly reducing cost

and the ICER to prevent TTS infections.

Our modelling provides a compelling argument to alter

our syphilis testing strategy. However, the epidemiology

of syphilis in Australia is changing. There was a peak of

4366 cases of infectious syphilis in 2017 compared to

3465 and 2757, respectively in 2016 and 2015 [26]. This

increase should be interpreted with caution due to case

definition changes and has been contributed to by a mul-

tijurisdictional outbreak of syphilis in the Aboriginal and

Torres Strait Islander population. In 2016, 16% of all

notifications were from the Indigenous population with

the rate in Indigenous people in remote communities 50

times higher than the non-Indigenous remote rate [27].

However, the isolated nature of these communities, com-

bined with extreme social disadvantage and poorer health

outcomes [28], results in Indigenous Australians from

remote communities being extremely unlikely to donate

blood. In contrast to 54% of Indigenous infectious syphilis

notifications being in males, 94% of infections in the non-

Indigenous population were in males, demonstrating the

known association with men who have sex with men,

including a large proportion who are HIV positive [29].

Preliminary Blood Service data suggest the increased com-

munity rate has resulted in an increase in blood donors

with syphilis, increasing in 2016 from an average of 0�3 to

1 per 100 000 donations [30]. Feedback from key stake-

holders including our regulators, funders and senior gov-

ernment health experts indicates a precautionary approach

with a strong preference for maintaining current testing

regimes, in part because the Blood Service is reviewing the

deferral periods for higher risk sexual behaviours, includ-

ing the deferral for men who have sex with men. It should

be noted the cost-effectiveness sensitivity analysis results

account for a tenfold increase in syphilis incidence.

Robust blood infectivity studies would contribute to

the ongoing unanswered debate about syphilis infectivity

in blood components. Our cost-effectiveness analysis

Table 3 Modelled syphilis risks for recipients under different donor testing strategies

Testing strategy

Middle risk estimate (low to high estimate)–1 in: Years to observe one casea

TTS infection Tertiary syphilis Congenital syphilis
TTS
infection

Tertiary
syphilis

Congenital
syphilis

Universal testing 49�5 million

(1�2 billion to 15 million)

2�3 billion

(8�4 billion to 530 million)

9�1 billion

(510 to 1�7 billion)

53�1 2498 29 725

Targeted-testing: males

aged ≤50 years old

6�0 million

(76 to 1�4 million)

280 million

(5�2 billion to 50 million)

1�1 billion

(31 billion to 170 million)

6�5 304 3619

Targeted-testing:

first-time donors

4�0 million

(50 million to 860 000)

190 million

(3�4 billion to 31 million)

730 million

(20 billion to 100 million)

4�3 201 2392

No testing 2�8 million

(34 million to 710 000)

130 million

(2�3 billion to 26 million)

510 million

(14 billion to 84 million)

3�0 142 1685

abased on middle estimates.

Table 4 Comparison of syphilis detection and testing rates for universal and targeted-testing strategies

Testing strategy

Number of potentially
infectious syphilis donations
expected to be captured per year (%a)

Number of donations expected
to be tested per year (%a)

Universal testing 3�43 (100%) 779 492 (59�4%)

Targeted-testing: males aged ≤50 years old 2�42 (70�8%) 246 233 (18�8%)

Targeted-testing: first-time donors 1�81 (52�6%) 93,594 (7�1%)

Donations intended solely for fractionated plasma products have been removed as testing on these donations was ceased in September 2016.
aCompared to universal testing strategy.
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demonstrates the considerable resources spent on syphilis

screening in Australia and likely worldwide. Syphilis

infectivity research would therefore have significant

international implications for blood services, especially in

the context of rising syphilis infection rates. We recom-

mend that further research on syphilis infectivity in blood

components is done as a priority.

Processes for donor screening and manufacturing are

similar in other developed countries allowing our model

to be adjusted for use internationally once pathogen inac-

tivation (PI) is incorporated where applicable. Future risk

estimates from multiple countries would narrow the evi-

dence gap identified by international regulators and provide

guidance for altering syphilis donor testing recommenda-

tions for developed countries. Platelet components account

for 89% of the total risk in our model despite totalling 13%

of components issued. PI of platelets has demonstrated

effectiveness against syphilis [31]. For international blood

services that have implemented PI for platelets, the risk of

TTS is anticipated to be miniscule and based on an approxi-

mate 90% reduction on our calculated risks, a strong argu-

ment for ceasing already exists.

In conclusion, from a cost-effectiveness and risk per-

spective there is a compelling argument to alter Aus-

tralia’s blood donor syphilis testing strategy, with

targeted-testing of males ≤50 years old considered to be

optimal. The potential opportunity costs gained by alter-

ing syphilis testing for blood donors are significant. This

strategy is associated with tolerable TTS risks for all esti-

mates including the conservative high-risk scenario and

trend for increasing syphilis cases occurring in Australia

and elsewhere [19]. However, recent changes in the epi-

demiology of syphilis in Australia and potential changes

in the deferral periods for donors with higher risk sexual

behaviours have resulted in key stakeholders concluding

that it is not appropriate to consider reducing donor

syphilis testing at this point in time. The Blood Service

will continue to monitor changes in syphilis disease epi-

demiology and will revisit this decision once the impact

of potential changes in donor deferrals are known and

epidemiology changes are clearer, based on the strong

argument presented in this study.
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