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Abstract
FebriDx® is a rapid, point-of-care diagnostic test that is designed to aid in the differentiation of bacterial and viral acute res-
piratory infections (ARIs), thus helping to guide decisions regarding the prescription of antibiotics in the outpatient setting. 
FebriDx carries a CE mark for use in the EU and is also approved in several other countries, including Canada, Saudi Arabia 
and Singapore. It is indicated for use in patients > 2 years old with symptoms consistent with a community-acquired ARI. The 
test involves the use of an immunoassay on a fingerstick blood sample to provide simultaneous, qualitative measurement of 
elevated levels of C-reactive protein (CRP) and myxovirus resistance protein A (MxA). In two prospective, multicentre studies 
in patients with acute upper respiratory tract infections, FebriDx was shown to be both sensitive and specific in identifying 
patients with a clinically significant infection and in differentiating between infections of bacterial and viral aetiology. The 
test is simple, requires no additional equipment and produces actionable results in ~ 10 min. As was demonstrated in a small, 
retrospective analysis, FebriDx results can help guide (improve) antibiotic prescribing decisions. Reducing the unnecessary 
or inappropriate prescription of antibiotics for ARIs of probable viral aetiology is important for antibiotic stewardship and 
can also reduce the unnecessary exposure of patients to the risk of antibiotic-related adverse events. FebriDx thus represents 
a useful diagnostic tool in the outpatient setting.

Enhanced material for this Adis Diagnostic Profile can be found 
at: https ://doi.org/10.6084/m9.figsh are.99472 61.
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FebriDx®: a summary 

A simple, all-in-one, diagnostic test to assist in the diag-
nosis of bacterial or viral ARIs by measuring the host 
response to infection

Based on a rapid immunoassay that provides simultane-
ous, qualitative measurement of elevated levels of CRP 
and MxA

Sensitive and specific in identifying patients with a clini-
cally significant infection and in differentiating between 
infections of bacterial and viral aetiology

Produces actionable results in ~ 10 min which can be 
used to help guide antibiotic prescribing decisions

1 Introduction

Acute respiratory infections (ARIs), which can be viral or 
bacterial, are one of the most common reasons for visits 
to primary and urgent care clinics [1]. Given their overlap-
ping profiles of signs and symptoms, distinguishing between 
ARIs of bacterial and viral aetiology can be clinically chal-
lenging [2]. Clinical uncertainty regarding the infection 
aetiology, along with other factors (e.g. patient or paren-
tal pressure or expectations [3]), frequently results in the 
prescription of antibiotics for infections of probable viral 

aetiology despite no likely benefit [4–6]. The unnecessary or 
inappropriate prescription of antibiotics can have broad neg-
ative consequences, including contributing to the rise and 
spread of antimicrobial resistance (itself considered one of 
the biggest threats to global health) [7, 8] and unnecessarily 
exposing the patient to the risk of adverse events (including 
life-threatening events, e.g. anaphylaxis, Stevens-Johnson 
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syndrome, Clostridium difficile infection) [9–11]. As well 
as negatively affecting patient health and care (at both the 
individual and population level), these effects are also asso-
ciated with significant economic costs [12–14].

Sensitive and specific diagnostic tools to aid in the diag-
nosis of ARIs (particularly in differentiating bacterial and 
viral infections) in primary and urgent healthcare settings 
have been lacking [2, 15]. Available methods, such as stand-
alone C-reactive protein (CRP) measurement, procalcitonin 
measurement, and molecular (e.g. rapid antigen detection 
testing, PCR) and culturing methods are limited by issues 
including insufficient sensitivity and/or specificity (includ-
ing an inability to distinguish between colonization and a 
true infection), excessive time for results to provide action-
able data, poor reproducibility and/or a requirement for spe-
cialized (and potentially costly) equipment [2, 15].

FebriDx® is a rapid, point-of-care diagnostic test that is 
designed to aid in the differentiation of bacterial and viral 
ARIs, with the objective of helping to reduce the inappro-
priate prescription of antibiotics for ARIs of viral aetiology 
[16]. The test (which carries a CE mark and is undergoing 
FDA trials for approval) involves the use of an immunoas-
say on a fingerstick blood sample to provide simultaneous, 
qualitative measurements of CRP and myxovirus resistance 
protein A (MxA) which, together, can be used (in conjunc-
tion with clinical assessment) to identify patients with a 
clinically significant infection and to distinguish between 
infections of bacterial and viral aetiology [16]. This article 
reviews the FebriDx test technology, clinical performance 
and utility for its intended use under the CE mark based on 
available data.

2  Indications for Use

FebriDx carries a CE mark and is approved for use in the 
EU and all countries recognizing the mark [17]. FebriDx is 
also commercially available in Australia, Canada, Singapore 
and in countries of the Gulf Cooperation Council (Bahrain, 
Kuwait, Oman, Qatar, Saudi Arabia and the United Arab 
Emirates) [18].

FebriDx is intended for use by medical professionals in an 
outpatient setting (i.e. by primary care/general practitioners 
as well as in urgent care/out-of-hours medical centres, phar-
macies and emergency departments) [19]. The test is indi-
cated for use in aiding the diagnosis of an ARI in patients 
> 2 years old who present within 3 days of an acute-onset 
fever and within 7 days of new onset respiratory symptoms 
consistent with a community-acquired ARI, including pos-
sible cough and/or acute bronchitis. Specifically, FebriDx is 
designed for use in differentiating between viral (influenza 
A/B, adenovirus, respiratory syncytial virus, metapneumovi-
rus, parainfluenza virus or Epstein–Barr virus) and bacterial 

ARIs. A negative FebriDx test result does not preclude a 
respiratory infection (e.g. one caused by rhinovirus or coro-
navirus); the test should be used in conjunction with other 
clinical evidence, including laboratory, radiographic and 
epidemiological information [19].

3  FebriDx Technology

The FebriDx test is an immunoassay that utilizes simultane-
ous, qualitative measurement of CRP and MxA in peripheral 
whole blood [16]. CRP is a non-specific acute-phase protein 
that serves as a sensitive and early marker of inflammation, 
tissue injury or infection [20–23]. CRP levels become mark-
edly elevated in the presence of a clinically significant acute 
bacterial infection and, as such, CRP measurement can play 
a role in the diagnosis of such infections; however, CRP 
is not considered to be sufficiently specific as a marker on 
its own to differentiate between bacterial and viral infec-
tions [20–26]. MxA is an intracellular GTPase protein that 
is induced by type I and type III interferons [27] and which 
serves as a sensitive and specific marker for viral infection 
[28–32]. MxA has antiviral activity against a broad range of 
pathogenic viruses, and interferon production in response to 
viral infection leads to an increase in MxA levels [27]. The 
rationale behind the FebriDx test is that through measure-
ment of CRP and MxA together, it can combine the sensi-
tivity of CRP with the specificity of MxA such that, when 
used together in a rapid point-of-care test, these markers can 
serve to aid in the differentiation between viral and bacterial 
ARIs [16].

The all-in-one, single-use, disposable FebriDx test device 
consists of a lateral flow test strip, together with a built-in 
safety lancet, a blood collection tube and a buffer delivery 
system, all contained in a plastic housing unit [19]. The 
test strip contains two result lines, one for CRP and one for 
MxA (with monoclonal anti-CRP and anti-MxA antibodies, 
respectively), and a control line [16]. The FebriDx test pro-
duces visual, qualitative results—if the serum level of CRP 
and/or MxA meets the cut-off level (i.e. ≥ 20 mg/L for CRP 
and ≥ 40 ng/mL for MxA), a corresponding (positive) line 
will appear in the results window [16, 19]. These cut-off lev-
els were selected to optimize the sensitivity and specificity 
of the combination to differentiate between viral and bacte-
rial ARIs [33]. Whereas patients with ARI symptoms and a 
CRP level < 20 mg/L are likely to have a non-bacterial and/
or self-limiting infection, CRP levels ≥ 20 mg/L are associ-
ated with a clinically significant immune response; an MxA 
level ≥ 40 ng/mL was established as a sensitive cut-off for 
identifying viral infections [33–35].

The FebriDx test procedure is simple and rapid (typically 
performed in < 30 s) [16, 19]. Briefly, the fingertip is lanced 
using the built-in lancet; the blood sample (~ 5 μL) is drawn 
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into the blood collection tube through capillary action and is 
delivered (via a blood transfer zone) to the test strip; the test 
is activated when buffer solution is delivered by pressing the 
buffer release button. Results should be read after 10 min. 
A positive result for MxA (with or without a positive result 
for CRP) is indicative of a viral infection. [In the case of a 
positive result for both MxA and CRP, viral and bacterial 
co-infection cannot be excluded; however, co-infection (i.e. 
a host response to both a bacterial and viral infection) is 
uncommon in ARI (2–8% of cases [36–38])]. A positive 
result for CRP but not MxA is indicative of a bacterial infec-
tion. The absence of a positive result line for both CRP and 
MxA indicates a negative result, suggesting that the patient 
lacks a significant systemic response; however, a negative 
result does not exclude a respiratory infection and should 
not be used in isolation as the basis for diagnosis and patient 
management decisions. For any individual test performed, 
the absence of a positive result for the control line indicates 
an invalid test result. FebriDx test results are stable for up 
to 1 h [16, 19].

4  Clinical Performance of FebriDx

The clinical performance of the FebriDx test has been eval-
uated in two prospective multicentre clinical trials, which 
each used a convenience sample of patients enrolled at 10 
clinical sites in the USA [34, 35]. In both studies, enrolled 
patients were adults or children aged > 1 year with clinical 
signs and symptoms of an acute upper respiratory tract infec-
tion (including a new onset of cough or sore throat within 
the past 7 days) and a history of fever (≥ 100.5 °F/38.1 °C) 
within the past 3 days [34, 35]. Patients suspected of having 
a lower respiratory tract infection (other than acute bron-
chitis) were excluded. Among enrolled patients in the two 
studies, 56 (27.3%) of 205 patients [34] and 13 (5.9%) of 220 
[35] patients were aged < 18 years.

In each study, patients underwent testing both with 
FebriDx and with a panel of reference diagnostic tests that 
were designed to identify patients with clinical significant 
ARIs and to differentiate between bacterial and viral aetiolo-
gies [34, 35]. The reference diagnostic tests included stand-
ardized microbiological tests (e.g. bacterial culture, PCR 
for viral and atypical bacterial pathogens) to detect bacterial 
and/or viral pathogen presence, and laboratory tests [e.g. 
white blood cell count (including checks for lymphocytosis 
and bandaemia), measurement of serum procalcitonin level, 
Epstein–Barr virus serology] to identify any host immune 
response. An algorithm based on the reference testing data 
was used to classify patients. Under both the FebriDx testing 

and the reference testing algorithm, patients were classified 
as a having a bacterial ARI, a viral ARI, or negative for 
a clinically significant ARI. Additionally, a panel of two 
physicians with expertise in respiratory infections, and who 
were blinded to the FebriDx test results, reviewed each indi-
vidual patient case report together with the reference testing 
results and could overrule the reference testing algorithm 
classification to give the final reference classification [34, 
35].

The reference algorithm classified 12.2 and 15.5% of 
patients in the two studies as bacterial, 25.9 and 56.4% as 
viral and 62.0 and 28.2% as negative [34, 35]. In both stud-
ies there was strong (99%) agreement between the physi-
cian panel and the algorithm classifications. Two patients 
in the first study and one patient in the second study who 
were classified as negative by the reference algorithm were 
reclassified by the physician panel as bacterial. Based on the 
FebriDx test results, 15.6 and 19.1% of patients in the two 
studies were classified as bacterial, 35.1 and 60.9% as viral 
and 49.3 and 20.0% as negative [34, 35].

The FebriDx test demonstrated a high degree of diagnos-
tic accuracy for identifying patients with clinically signifi-
cant bacterial and viral ARIs (Table 1). When classifying 
results as bacterial versus not bacterial, overall agreement 
between the FebriDx result and the reference standard result 
with physician override was 92% in both studies; when clas-
sifying results as viral versus not viral, overall agreement 
was 84–87% [34, 35]. Across the studies, bacterial infec-
tion sensitivities and specificities were 80–85% and 93–94%, 
respectively, and viral sensitivities and specificities were 
87–90% and 76–84%, respectively (Table 1). Of note, the 
accuracy of FebriDx in diagnosing bacterial infection was 
enhanced in patients confirmed to have a fever at the time 
of enrolment, with the sensitivity, specificity, positive pre-
dictive value (PPV) and negative predictive value (NPV) in 
both studies all higher among these patients compared with 
the overall study populations (Table 1) [34, 35].

In a further test of FebriDx specificity, one of the studies 
also included an asymptomatic control population (n = 165 
in total, 163 analysed; 158/163 aged ≥ 18 years) from a 
convenience sample of subjects without any signs or symp-
toms of infection [34]. Among this asymptomatic control 
population, 161 of 163 subjects had a negative FebriDx test 
result, giving a test specificity of 99% (95% CI 96–100%). 
There were two (1.2%) false positive FebriDx test results, 
one viral and one bacterial, both of which were confirmed 
by ELISA testing to be accurate measurements of MxA and 
CRP, respectively. Additionally, there was one subject who 
tested FebriDx negative who was found to have an elevated 
CRP level [34].



806 M. Shirley 

5  Clinical Utility of FebriDx

Evidence for the clinical utility of FebriDx is available from 
a retrospective chart review analysis involving 21 patients 
who were administered the FebriDx test after presenting to 
an outpatient general practice with symptoms of an ARI 
[39]. The patients were all from a single practice in the UK 
and had a mean age of 46.3 years (range, 3–84 years). The 
analysis involved a chart review (for each patient) of the sus-
pected clinical diagnosis, the FebriDx test result, antibiotic 
prescriptions (including possible management alterations), 
and the response to therapy and patient outcome [39].

Based on the analysis, the FebriDx test altered the clini-
cal management in 10 (48%) of the 21 cases [39]. These 
included eight cases where antibiotics were withheld when 
the FebriDx test indicated a viral infection (six cases) or 
a negative result (two cases) after a clinical diagnosis of 
a possible bacterial infection, and two cases where anti-
biotics were prescribed when the FebriDx test indicated a 
bacterial infection after a clinical diagnosis of a probable 
viral infection; one of these two patients was subsequently 
diagnosed with bacterial sepsis and hospitalized. Addi-
tionally, there were two higher-risk patients (a 3-year-old 
patient with sudden physical deterioration and a 60-year-old 

immunocompromised patient) who were prescribed antibiot-
ics despite a negative FebriDx test result [39].

All patients in the analysis achieved a full clinical recov-
ery [39]. Excluding the patient who was diagnosed with bac-
terial sepsis after testing positive for bacterial infection by 
FebriDx, no patient experienced any clinical complications 
or required any further unscheduled medical consultations 
[39].

6  Current Status of FebriDx

Advancement in diagnostic testing has been identified as 
a key area of potential to aid antibiotic stewardship efforts 
[2, 40]. ARIs account for a large proportion of antibiotic 
prescriptions in the outpatient setting. However, methods 
for differentiating ARIs of viral and bacterial aetiology (and 
thus identifying patients who may benefit from antibiotics) 
have been limited by issues including insufficient accuracy, 
excessive time for (actionable) results and/or a requirement 
for specialized equipment or expertise.

UK National Institute for Health and Care Excellence 
(NICE) guidelines for the diagnosis and management of 
pneumonia recommend that point-of-care CRP testing be 

Table 1  Clinical performance of FebriDx measured against a standardized reference  algorithma with physician override in classifying 
acute respiratory infection aetiology

NPV negative predictive value, NR not reported, PPV positive predictive value, pts patients
a There were minor differences in the reference algorithms used in the two studies. In each study the reference algorithm classified pts based 
on data from throat swab bacterial cultures, PCR for viral and atypical bacterial pathogens from combined naso- and oro-pharyngeal samples, 
measurement of serum procalcitonin levels and white blood cell counts
b All pts had new fever [≥ 100.5 °F (38.1 °C)] exhibited or reported within the last 72 h
c Includes pts with confirmed fever [> 100.4 °F (38.0 °C)] exhibited at enrolment
d Agreement between FebriDx result and reference algorithm with physician override classification
e True positive rate
f True negative rate

Study 1 [34] Study 2 [35]

All  ptsb (n = 205) Febrile  ptsc (n = 26) All  ptsb (n = 220) Febrile  ptsc (n = 121)

Bacterial vs not bacterial
 Overall  agreementd [% (95% CI)] 92 (NR) NR 92 (88–95) 94 (88–98)
 FebriDx  sensitivitye [n/N (%; 95% CI)] 20/25 (80; 59–93) 4/4 (100; NR) 29/34 (85; 69–95) 19/20 (95; 77–100)
 FebriDx  specificityf [n/N (%; 95% CI)] 173/185 (94; 90–97) 21/22 (95; NR) 183/196 (93; 89–96) 95/101 (94; 88–98)
 PPV [n/N (%; 95% CI)] 20/32 (63; 45–79) 4/5 (80; NR) 29/42 (69; 56–79) 19/25 (76; 59–87)
 NPV [n/N (%; 95% CI)] 173/178 (97; 94–99) 21/21 (100; NR) 183/188 (97; 94–99) 95/96 (99; 93–100)

Viral vs not viral
 Overall  agreementd [% (95% CI)] 84 (NR) NR 87 (82–91) 88 (NR)
 FebriDx  sensitivitye [n/N (%; 95% CI)] 46/53 (87; 75–95) 9/11 (82; NR) 111/124 (90; 83–94) 72/80 (90; 81–96)
 FebriDx  specificityf [n/N (%; 95% CI)] 133/159 (84; 77–89) 13/15 (87; NR) 73/96 (76; 66–84) 32/41 (78; 62–89)
 PPV [n/N (%; 95% CI)] 46/72 (64; 63–75) 9/11 (82; NR) 111/134 (83; 77–87) 72/81 (89; 82–93)
 NPV [n/N (%; 95% CI)] 133/140 (95; 90–98) 13/15 (87; NR) 73/86 (85; 77–90) 32/40 (80; 67–89)
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considered for patients presenting with symptoms of lower 
respiratory tract infection when, after clinical assessment, 
it is uncertain whether antibiotics should be prescribed 
[41]. The qualitative FebriDx test measures elevated levels 
of CRP while simultaneously measuring elevated levels of 
the viral infection marker MxA together in a simple, rapid, 
all-in-one, point-of-care test (Sect. 3). The use of the two 
markers in FebriDx combines the sensitivity of CRP with 
the specificity of MxA such that, in combination, they can be 
used to distinguish between viral and bacterial ARIs. Indeed, 
the clinical performance of the FebriDx test in identifying 
patients with bacterial ARIs in the outpatient setting was 
favourable when compared with stand-alone CRP (20 mg/L) 
or procalcitonin (0.25 ng/mL) qualitative measurement [35]. 
Furthermore, in indirect comparisons with a diagnostic assay 
using a combination of CRP, tumour necrosis factor-related 
apoptosis-inducing ligand (TRAIL) and interferon gamma 
induced protein-10 (IP-10) measurement [42–44], FebriDx 
appeared to have similar clinical performance but with the 
advantages of greater ease of use and more rapid (action-
able) results [35]. Another benefit of the FebriDx test is that, 
unlike pathogen-specific diagnostic tools (e.g. pathogen-spe-
cific PCR-based methods), measurement of CRP and MxA 
(each a component of the body’s immune response) enables 
FebriDx to distinguish between an infection and the pres-
ence of a pathogen in a carrier/colonization state [34, 35].

Based on two prospective, multicentre studies in patients 
with ARIs (predominantly upper respiratory tract infections, 
but including patients with acute bronchitis), FebriDx has 
been shown to be both sensitive and specific in differenti-
ating between infections of viral and bacterial aetiologies 
(Sect. 4). Of note, the accuracy of the test appeared to be 
highest when used on patients with confirmed fever at the 
time of testing. FebriDx is not able to identify patients with 
a viral and bacterial co-infection (with a host response to 
both infections); however, such cases appear to be rare 
(Sect. 3). When defined as the presence of both a viral 
and a bacterial pathogen (confirmed by PCR and/or bac-
terial culture) together with a host response inclusive of 
elevated procalcitonin (≥ 0.25 ng/mL) and/or white blood 
cell count (≥ 12,000/μL), viral and bacterial co-infection 
was not observed in the two key trials [34, 35]. Importantly, 
the FebriDx test was shown to rule out the presence of a 
clinically significant bacterial infection with a high degree 
of accuracy (NPV for bacterial infection was 97% in both 
studies and was 99–100% in patients with confirmed fever at 
enrolment), suggesting that FebriDx can be used to support 
the use of a watchful waiting strategy in appropriate cases. 
The two trials were generally well designed; however, there 
were some limitations to the data [34, 35]. Most notable of 
these was the relatively low proportion of paediatric patients 
(aged < 18 years) included in the trials (16% overall). Given 
that paediatric patients compose a large proportion of 

primary care visits for ARIs, further evaluation of the clini-
cal performance of FebriDx in paediatric patients would be 
of strong interest. Another limitation of the available data is 
that due to practical constraints, the study populations in the 
key trials were convenience samples rather than consecutive 
eligible patients, which potentially could have resulted in a 
sampling bias.

Complementary to the data regarding the clinical per-
formance of FebriDx, there is some evidence of the clinical 
utility of FebriDx in reducing unnecessary or inappropriate 
prescription of antibiotics (Sect. 5). Besides its high level 
of accuracy, another key benefit of FebriDx is its ability 
to provide rapid, actionable results at point-of-care which 
can be used to aid clinical management decisions. Based 
on a small retrospective outcome analysis, use of FebriDx 
resulted in a reduction in unnecessary antibiotic prescrip-
tions with no subsequent testing-related adverse events 
observed (Sect. 5). Accepting the limitations of this small 
retrospective study (which involved 21 patients from a single 
practice in the UK), this analysis demonstrated the potential 
utility of FebriDx in improving the clinical management of 
patients with ARIs. While clinical uncertainty can lead to 
the unnecessary or inappropriate prescription of antibiotics 
for ARIs that are self-limiting and/or of likely viral aetiol-
ogy [45], use of an accurate diagnostic test at point-of-care 
to complement clinical judgement may give clinicians more 
confidence to follow a watchful waiting strategy when appro-
priate by identifying a low likelihood of a bacterial infection. 
Furthermore, the availability of clear, simple, visual results 
(as FebriDx produces) could potentially be used to alleviate 
patient or parental pressure to prescribe antibiotics when 
they are not considered necessary. Another aspect of the 
clinical utility of FebriDx is its potential (through the reduc-
tion of unnecessary antibiotics) to reduce the occurrence of 
antibiotic-related adverse events.

An important factor towards determining the utility of 
FebriDx in the outpatient setting will be the cost-effective-
ness of the test. The costs of the test could be offset (at least 
partially) by savings on the cost of reducing unnecessary 
prescriptions. Reductions in medical consultations and treat-
ment of antibiotic-related adverse events could result in 
more significant cost savings [12]. Furthermore, effects from 
antibiotic resistance issues are estimated to cost billions of 
dollars per year globally [46], highlighting the importance 
of antibiotic stewardship efforts from an economic point of 
view.

In conclusion, FebriDx represents a sensitive and specific 
diagnostic tool for aiding in the differentiation between viral 
and bacterial ARIs. It has the benefits of providing rapid, 
actionable results from point-of-care testing in a simple-to-
use, all-in-one device with no requirements for additional 
equipment. Further evaluation of the accuracy of the test in 
paediatric patients and further cost-effectiveness data would 
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be of interest. However, currently available data suggest that 
FebriDx is a valuable tool to aid in the diagnosis of ARIs in 
the outpatient setting, including for use in the identification 
of patients who might benefit from antibiotics.

Data Selection—FebriDx®: 96 records identified 

Duplicates removed 5

Excluded during initial screening (e.g. press releases; 
news reports; not relevant drug/indication; preclinical 

study; reviews; case reports; not randomized trial)

13

Excluded during writing (e.g. reviews; duplicate data; 
small patient number; nonrandomized/phase I/II trials)

32

Cited clinical performance/utility articles 3

Cited articles not clinical performance/utility 43

Search Strategy: EMBASE, MEDLINE and PubMed from 1946 
to present. Clinical trial registries/databases and websites were 
also searched for relevant data. Key words were: FebriDx, RPS 
Diagnostics, point-of-care, POC, rapid. Records were limited to 
those in English language. Searches last updated 30 September 
2019.
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