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Highlights 

 The diagnostic gap hides the true extent of AMR in Africa. 

 Conventional laboratory diagnostics are unlikely to bridge this gap. 

 Various point-of-care (POC) assays for AMR applications are in development. 

 Implementation strategies for POC assays are needed to close the diagnostic gap. 
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ABSTRACT 

Introduction 

Sub-Saharan African (SSA) countries are severely impacted by antimicrobial resistance 

(AMR). Due to gaps in access to diagnostics in SSA the true extent of AMR remains 

unknown. This diagnostic gap affects patient management and leads to significant 

antimicrobial overuse. This review explores how point-of-care (POC) testing for pathogen 

identification and AMR may be used to close the diagnostic gap in SSA countries. 

Methods 

A narrative review exploring current clinical practice and novel developments in the field of 

point-of-care (POC) testing for infectious diseases and AMR. 

Findings 
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POC assays for identification of various pathogens have been successfully rolled out in SSA 

countries. While implementation studies have mostly highlighted impressive test 

performance of POC assays, there is limited data on effect of implementation on clinical 

outcomes and cost-effectiveness. We did not encounter local studies of host-directed POC 

assays relevant to AMR. Novel POC assays using real-time PCR, isothermal amplification, 

microfluidics and other technologies are in various stages of development. 

Discussion 

Available literature shows that POC testing for AMR applications is implementable in SSA 

and holds the potential to reduce the diagnostic gap. Implementation will require effective 

regulatory pathways, incorporation of POC testing in clinical and laboratory guidelines, and 

adequate value capture in existing health financing models. 

 

 

INTRODUCTION 

Communicable diseases are the foremost cause of morbidity and mortality in sub-Saharan 

Africa (SSA).[1] This trend is mainly driven by the pandemics of HIV, tuberculosis, malaria, 

and COVID-19, neglected tropical diseases, and pneumonia and diarrhoeal disease in 

children.[2–4] The rising incidence of antimicrobial resistant (AMR) bacterial infections 

threatens to compound this already significant burden. A recent survey estimated that in 

2019, the four global regions most heavily affected by AMR were all in SSA.[5] 

While estimates of the impact of AMR in SSA are alarming, they are likely to constitute a 

considerable underestimate. The limited access to laboratory diagnostics across SSA 
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constitutes a crucial “diagnostic gap”.[6] This gap is not only due to shortages of 

infrastructure and equipment but also due to limitations of human resources and 

expertise.[6] Aetiological diagnosis of infection and antimicrobial sensitivity pattern 

therefore remains relatively rare in SSA.[7] 

Low- and middle-income countries (LMICs) on other continents share Africa’s limitations; 

more than half of the global population having little or no access to diagnostics.[8] This 

diagnostic gap is most keenly felt at the primary health care level, where less than 20% of 

LMIC populations have access to the simplest diagnostic tests.[8] High poverty levels and 

long travel distance to healthcare facilities limits the potential for patients to return for 

follow-up appointments to receive results and treatment, especially in rural areas, driving 

need for syndromic or empiric management of infection. Access to point-of-care (POC) or 

near-POC rapid diagnostic tests (RDTs) in LMICs, especially those incorporating detection of 

antimicrobial sensitivities could be a significant advance in health systems strengthening in 

SSA. 

Health systems, infection burden, and access to diagnostics remain heterogeneous across 

SSA. In this review, we will explore the current use of POC diagnostics in infectious diseases 

in SSA and discuss their relevance to and impact on AMR. We subsequently discuss novel 

POC and near-POC tools related to AMR. 
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METHODS 

A comprehensive literature search was conducted in the PubMed and Google Scholar online 

databases. Grey literature from the World Health Organisation and assay manufacturers 

was included on an ad hoc basis. Literature was searched by two researchers with a 

background in clinical infectious diseases and one researcher with a microbiological 

background. The search was performed using relevant keywords and Medical Subject 

Headings (MeSH) and was separated with Boolean operators [AND] and [OR].  

 

 CURRENTLY AVAILABLE POINT-OF-CARE TESTS 

POC tests (POCT) may allow for screening and prognostication in infection management and 

bolster antimicrobial stewardship (AMS) in rural settings. POCT for specific pathogens such 

as malaria and tuberculosis are good rule-in tests to steward antimicrobials while POCT for 

biomarkers of bacterial infection have good negative predictive value (NPV) useful in 

withholding unnecessary antimicrobials. In this section, we will discuss POC diagnostics for 

endemic infections, evidence for their impact on prevention of antimicrobial overuse, and 

thereafter, on clinical utility of biomarkers for bacterial infection and the evidence of their 

impact on antimicrobial prescription practices. Much of the evidence originates from South 

Africa. The infectious diseases burden as well as the health infrastructure in this country are 

discussed separately (supplementary materials 1). 

 

Malaria - Rapid diagnostic tests (RDTs) 
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Lateral flow POC RDTs for malarial antigens performed on whole blood at the bedside have 

become widely used in resource-limited settings targeting various malarial antigens, most 

commonly the histidine-rich protein 2 (HRP2), specific to Plasmodium falciparum 

(Kavanaugh et al., 2021a). While confirmatory microscopy after a positive RDT is 

recommended, RDTs themselves do not require laboratory infrastructure (Kavanaugh et al., 

2021b). Accuracy of malaria RDTs exceed the prespecified target of 75% panel detection 

score set by the World Health Organization (WHO) (Cunningham et al., 2019). 

Introduction of RDTs has significantly improved the speed and rate of malaria diagnosis 

while substantially reducing unnecessary prescription of antimalarials in high-burden 

countries (Odaga et al., 2014). However, overtreatment with antimalarials still occurs, 

mainly due to lack of local access to test kits, empiric treatment in the private sector, and 

widespread over-the-counter sale of antimalarials in the retail sector (Ochodo et al., 2016). 

Unfortunately, according to a systematic review of studies performed mostly in SSA, 

introduction of malaria RDTs has led to increased rates of empiric antibiotic treatment from 

53% to 59% (Hopkins et al., 2017). This counterintuitive finding may be explained by 

increased rates of empiric antibiotic prescribing in patients with febrile illness and a 

negative malaria RDT result. 

 

Tuberculosis – nucleic acid amplification tests (NAAT) 

The nucleic-acid amplification test (NAAT) Xpert MTB/RIF (Cepheid, Sunnyvale, CA) and 

related assays have improved Mycobacterium tuberculosis (MTB) detection rates over 

sputum microscopy for pulmonary tuberculosis (Penn-nicholson et al., 2021; Steingart et al., 

2014). The rpoB gene targets encode targets both highly specific to MTB and those 
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containing predictable mutations involved in rifampicin-resistance, a key marker for 

multidrug resistance (Lawn & Nicol, 2011). Recently, a new generation NAAT, Xpert 

MTB/RIF Ultra has demonstrated improved sensitivity at the expense of only marginally 

reduced specificity compared to Xpert MTB/RIF (Zifodya et al., 2021). Application of NAATs 

to other sample types is currently being introduced (Chen et al., 2020; Lacourse et al., 2018). 

Sputum-based NAAT testing is at the heart of current WHO diagnostic algorithms for 

pulmonary tuberculosis (World Health Organization, 2019a). A cluster-RCT showed its near-

POC utility inside clinical ward environments, reducing time to diagnosis (Lessells et al., 

2017; Pooran et al., n.d.). NAAT testing has not found an overall reduction of mortality in 

tuberculosis patients, but all-cause mortality has been reduced in HIV/TB co-infected 

patients after its introduction (Haraka F, Kakolwa M, Schumacher SG, Nathavitharana RR, 

Denkinger CM, Gagneux S, Reither K, 2021). Early identification of MTB in cases of 

pneumonia using NAAT testing has been shown to lead to early and appropriate initiation of 

TB treatment, with improved patient and public health outcomes (Centers for Disease 

Control and Prevention, 2000; Sorsa et al., 2020).  However, we could not identify studies 

exploring the impact of NAAT on prescription of antibiotics in general. 

 

Tuberculosis – Urine lipoarabinomannan (LAM) 

Lipoarabinomannan (LAM) is a cell wall glycolipid of MTB and a key virulence factor involved 

in the interaction between the pathogen and macrophages (Lawn, 2012). Lateral flow tests 

for urine-LAM has high specificity for the detection of MTB, although false-positive results 

exist due to LAM’s presence in the cell walls of non-tuberculous mycobacteria (Qvist et al., 

2014) and Nocardia spp (Dheda et al., 2010). Newer generation urine-LAM assays have 
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improved sensitivity while retaining comparable specificity (Sossen et al., 2020). Urine-LAM 

detection is recommended by WHO for the detection of MTB in HIV-positive populations in 

advanced disease, as indicated by the CD4+ T-lymphocyte count (CD4 count), any severe 

illness, or signs and symptoms of tuberculosis (World Health Organization, 2019b). 

The urine-LAM test is a true POCT with potential to improve clinical outcomes in 

hospitalised patients with advanced HIV. Use of urine-LAM was associated with reduced 

early mortality in one RCT and a trend towards improved survival in another (Gupta-Wright 

et al., 2018; Peter et al., 2016). In both RCTs, urine-LAM testing shortened time to diagnosis 

and substantially increased the prescription rate of TB treatment. The impact of urine-LAM 

testing on overall antibiotic prescribing is unclear. One cohort study of patients with smear-

negative TB and advanced HIV infection found that 90.4% of patients with a positive urine-

LAM still received antibiotics not directed at MTB, but did not include a comparator group 

(Mthiyane et al., 2019). 

 

Cryptococcosis – Cryptococcal antigen (CrAg) testing 

Lateral flow cryptococcal antigen (CrAg) tests target Cryptococcal serotype A and D (C. 

neoformans) and B and C (C. gatti) capsular polysaccharide antigens. CrAg tests can be 

performed on both serum/plasma and cerebrospinal fluid, and are highly sensitive and 

specific for the diagnosis of cryptococcal antigenemia and cryptococcal meningitis. They 

show significant improvement in detection rates over conventional laboratory-based 

microscopy and staining methods (Dominic et al., 2009). Current WHO guidelines 

recommend CrAg testing on serum/plasma in HIV-positive patients with CD4 count ≤100 

cells/mm3. In the South African public sector, the NHLS has introduced reflex CrAg testing in 
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response to a low CD4 count (World Health Organization, 2018). Point-of-care CrAg assays 

have been successfully implemented in a pilot study in South Africa (Wake et al., 2018).  

Routine CrAg testing has clear clinical impact, as treatment of cryptococcal antigenemia 

with fluconazole guided by routine CrAg testing is associated with decreased mortality due 

to cryptococcal disease, but not all-cause mortality in patients with advanced HIV 

(Awotiwon et al., 2018; Faini et al., 2019; Meya et al., 2010, 2019; Parkes-ratanshi et al., 

2011). We have found no data pertaining to the effect of CrAg testing on antibiotic 

prescribing, but expect that it may prove beneficial in leading to cessation of antibiotics in 

patients presenting with meningitis. 

 

Other rapid tests 

A range of other RDTs in current use may guide antibiotic therapy. Streptococcus 

pneumoniae and Legionella pneumophila serogroup 1 antigen testing are available in some 

resource-limited settings, but uptake of these rapid tests has been limited. For example, 

South African guidelines do not recommend the use of pneumococcal antigen testing in 

community acquired pneumonia (CAP), and recommend legionella antigen testing in severe 

cases only, to guide selection and duration of antibiotic treatment (Boyles et al., 2017). 

COVID-19 saw an unprecedented development and uptake of rapid testing of SARS-CoV-2 

Ag RDTs with good diagnostic performance (Brümmer et al., 2021). Reliable RDTs for viral 

pneumonia could significantly impact antimicrobial stewardship, yet clinical experience 

during the COVID-19 pandemic highlights how, even when a diagnosis of viral pneumonia is 

made, significant overuse of antibiotics still occurs (Langford et al., 2021). 
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Dipstick urinalysis is an important stewardship tool in near universal use across South Africa, 

and is in many ways the archetypal RDT for stewardship, yet remains underutilized despite 

its ability to prevent unnecessary antibiotic use in African settings (Sundvall & Gunnarsson, 

2009). In addition, dipstick urinalysis can be used to detect endemic infections such as 

schistosomiasis, an important differential diagnosis for urinary symptoms including 

haematuria, which is unresponsive to empiric antibiotic treatment for UTI, while  being 

responsible for significant morbidity in South African and SSA. Dipstick urinalysis or simple 

microscopy methods are highly sensitive tools for the detection of Schistosoma 

haematobium ova in urine and may differentiate between bacterial UTI and schistosomiasis 

at POC (Meents & Boyles, 2010). In addition, the urine dipstick leucocyte esterase test has 

also been repurposed for use on CSF to rapidly detect the presence of CSF pleocytosis, 

enables rapid identification of cases of probable bacterial meningitis at the point of care. A 

meta-analysis has demonstrated a high degree of sensitivity and specificity for CSF dipstick 

leucocyte esterase testing when compared to traditional laboratory CSF analysis (Bortcosh 

et al., 2017). 

 

The impact of rapid tests for endemic infections on antibiotic use 

In summary, the implementation of RDTs for endemic infections has led to improved rates 

of targeted antimicrobial treatment. However, limited available data suggests that this does 

not necessarily translate to reductions in the rate of untargeted antibiotic prescription. In 

the case of malaria, rollout of malaria RDTs leads to increased antibiotic prescriptions with 

agents that are not expected to be active against pathogens that mimic malaria-like febrile 
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illness (Hopkins et al., 2017), which are mostly viral in origin (D’Acremont et al., 2014; Bonko 

et al., 2019). 

For POCT implementations in patients with advanced HIV, the likelihood of simultaneous 

opportunistic infections complicates the assessment of effect on antibiotic prescribing. In 

these patients, guideline indications for antibiotic prophylaxis exist, and studies have shown 

that an enhanced prophylaxis package (anti-TB, antifungal medication, and a 5-day course of 

azithromycin) conveyed further mortality benefit (Hakim et al., 2017). In addition, empirical 

antibiotics may sometimes be used as a diagnostic tool in symptomatic patients without 

microbiological confirmation, despite questionable diagnostic accuracy (Divala et al., 2020). 

As rapid tests for specific pathogens may increase rates of pathogen-directed treatment but 

increase or have little effect on the overall rates of empirical antibiotic prescribing, 

biomarkers for bacterial infection have been implemented at POC in an attempt to reduce 

antibiotic misuse. 

 

C-reactive protein  

C-reactive protein (CRP) is a hepatocyte-derived acute phase reactant produced in response 

to stimulation by interleukin-6, functioning as an opsonin and activator of complement 

through the classical pathway (Black et al., 2004). It is elevated during infection and/or 

tissue injury and rapidly normalizes when the pathophysiological process is interrupted 

(Ansar & Ghosh, 2013a). Increased CRP is a poor rule-in test for bacterial infection, as it is 

also raised in fungal and viral infections including SARS-CoV-2, malignancy, and other 

inflammatory processes (Ansar & Ghosh, 2013b). However, low CRP levels have good NPV 
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for bacterial infections. CRP-guided management safely reduced antibiotic initiation by 7% 

[95% CI: 4-10%] according to one meta-analysis of 5 RCTs of adult outpatients with 

respiratory tract infections (Petel et al., 2018). In 4 studies of neonates, serial CRP-guided 

early cessation of antibiotics lead to a reduction in treatment duration of 1.15 to 1.45 days 

without increased risk of mortality or relapse of infection (Petel et al., 2018). Other meta-

analyses have raised caution about the use of CRP in neonatal populations with suspected 

sepsis based on insufficient sensitivity (Brown et al., 2019), but have confirmed the utility of 

CRP in adults with respiratory tract infections in reducing antibiotic prescriptions without 

adversely affecting patient outcomes (Aabenhus et al., 2014a). Unfortunately COVID-19 

patients frequently have elevated CRP in the absence of bacterial infection (van Berkel et al., 

2020). 

There is a paucity of data on the clinical value of CRP in SSA. Particular concerns exist in 

patients with tuberculosis and advanced HIV. In a cohort of mostly HIV-positive individuals 

attending outpatient care at a South African clinic, CRP had a 96% NPV for the diagnosis of 

tuberculosis (Wilson et al., 2011). Similar promising results have been demonstrated in 

other settings in SSA (Olsson et al., 2019). However, in HIV-positive inpatients with 

symptoms of respiratory tract infection, CRP cannot discriminate between bacterial 

pneumonia, pulmonary tuberculosis, or Pneumocystis jirovecii pneumonia (Mendelson et 

al., 2018; Schleicher et al., 2005). Two recent systematic reviews have attempted to 

summarize the available evidence on CRP in LMICs but the heterogeneity and small 

selection of studies precluded a formal meta-analysis of diagnostic accuracy (Escadafal et 

al., 2020a; van Griensven et al., 2020a). The available data does support reduction in 

antibiotic prescribing using CRP-based criteria as possible and likely to be cost-effective in 

LMICs (Escadafal et al., 2020a). 
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Procalcitonin (PCT) 

Procalcitonin (PCT) is produced by thyroid C cells and upregulated in bacteraemia via 

cytokine stimulation (IL-1, IL-6, TNF-α) (Meisner, 2002). PCT production is downregulated by 

IFN-γ, produced by most viral infections (Linscheid et al., 2003). PCT-guided antibiotic 

therapy in hospitalised adults with acute respiratory tract infection decreases mortality and 

length of antibiotic therapy in high-income countries (Schuetz P et al., 2017). In adult 

intensive care patients with suspected sepsis, PCT-guided cessation of antibiotics reduces 

the number of antibiotic days with non-inferior clinical outcomes (Bouadma et al., 2010; de 

Jong et al., 2016). In suspected neonatal and paediatric sepsis, PCT has moderate accuracy 

in the diagnosis of sepsis and may be used as part of composite clinical decision rules for the 

diagnosis of sepsis (Kuppermann et al., 2019; Pontrelli et al., 2017). PCT has limited 

sensitivity and specificity for the diagnosis of bacterial infections in outpatient settings (A. et 

al., 2007). Like CRP, elevated PCT may occur as part of severe COVID-19 without bacterial 

co-infection (Pink et al., 2021; van Berkel et al., 2020; Heer et al., 2021). 

In SSA, PCT has shown diagnostic value in the diagnosis of bacterial infection in surgical 

inpatients (Chomba et al., 2020; Wineberg et al., 2020) and as a rule-out test for bacterial 

meningitis (Bottieau et al., 2019). In four studies of children with acute presumed infectious 

illness in SSA, PCT had an area under the curve of more than 0.80 for the diagnosis of 

bacterial infection (van Griensven et al., 2020b). Published data on use of PCT in neonatal 

settings in SSA demonstrate implementability but are limited and inconclusive. 
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Utility of CRP and PCT at the point-of-care 

Data on cost-effectiveness of CRP and PCT in LMIC is scarce. At current prices, laboratory-

based PCT-guided antibiotic treatment has been found to be cost-effective in high-income 

countries but is likely to be cost-prohibitive in LMICs (Geraerds et al., 2021; Kip et al., 2018; 

Westwood et al., 2015). We did not encounter cost-effectiveness analyses for PCT from 

LMIC. For CRP, this data is limited to two studies from Laos and Vietnam, in which CRP was 

assessed as highly cost-effective, with an incremental cost effectiveness ratio of US$ 94 per 

DALY averted (Escadafal et al., 2020b). 

Several POCT for measurement of CRP and PCT, either qualitative, semi-quantitative, or 

quantitative, have been used in clinical or research settings (Aabenhus et al., 2014b; van 

Griensven et al., 2020b). Turn-around times are short (<30 minutes), and pricing ranges 

from US$ 0.5-17, significantly lower than quantitative chemistry assays for these biomarkers 

(van Griensven et al., 2020b). Validation and implementation studies for these tests in SSA 

are urgently needed. A recent pragmatic RCT on real-world implementation of POC CRP 

testing in Vietnam has shown encouraging results, but such trials have not been performed 

in SSA to date. (Ho et al., 2023) 

 

NOVEL POINT-OF-CARE TESTING MODALITIES FOR AMR 

Reliable culture-based diagnostics are insufficiently available in large parts of SSA (Fonjungo 

et al., 2017). There therefore exists a clear need for a POCT to identify bacterial infection 

and AMR (Van Hecke et al., 2019).  Xpert MTB/RIF was the first molecular test for AMR 

implemented in SSA (World Health Organization, 2013). The GeneXpert platform now 
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supports other molecular cartridge-based tests relevant to AMR, including MRSA, C. difficile, 

and carbapenemase genes and could be leveraged to develop laboratory capacity for AMR 

detection and surveillance. The cost of these and similar assays, and specificity limited to a 

small number of resistance markers, makes them more suited for in-hospital screening and 

less for implementation in LMICs (Shanmugakani et al., 2020). The withdrawal of the 

portable battery-operated GeneXpert Omni, specifically designed for remote and resource-

limited settings, signals a move away from POC implementation of GeneXpert assays 

(Branigan & Time for $5 Coalition, 2021). The WHO target product profile specifications for 

AMR diagnostics acknowledges the need for an affordable platform suitable for use in 

laboratories in level 1 or 2 health-care facilities, although they fall short of specifying use 

directly at POC or a requirement for instrument-free designs (World Health Organization, 

2020).  

A few other commercial platforms for molecular identification of AMR from clinical 

specimens exist, but few are suitable for use in SSA (Shanmugakani et al., 2020). The 

implementation cost, especially in rural settings where sample volumes are lower, remains 

high (Hsiang et al., 2016). The Truenat platform, a chip-based real-time PCR system, may 

be more affordable, marketing a substantial test menu of viral and bacterial targets, but 

lacks GeneXpert’s broad network of expertise and instrument placement (Lee et al., 2019; 

Molbio Diagnostics, n.d.). The PROMPT (portable, rapid, on-cartridge magnetofluidic 

purification, and testing) assay can detect N. gonorrhoeae and the ciprofloxacin resistance 

mutation in gyrA in clinical samples within minutes, and is designed for quick (<15 min) 

versatile POC implementation using a small-footprint instrument with minimal power 

requirements (Trick et al., 2021; Stone, 2021). In determining the major marker of 
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ciprofloxacin resistance which does vary by region (Młynarczyk-Bonikowska et al., 2020), the 

test could prevent empirical use of broader spectrum cephalosporins. The need to link 

specific mutations or genes to a predicted phenotype remains the major limitation of 

molecular assays.  

Contrasting real-time PCR-based platforms, isothermal amplification techniques may hold 

additional promise in LMIC, as they do not require complex thermal cyclers and the 

endpoint can be visualised with the naked eye. Isothermal PCR has been incorporated into 

microfluidic devices with rapid detection of AMR targets (Kaprou et al., 2021). However, 

multiplexing of isothermal reactions is complex, and they are prone to contamination. They 

also require well isolated nucleic acid as a starting point (Shanmugakani et al., 2020). 

Phenotypic antimicrobial sensitivity usually requires a centralised laboratory (World Health 

Organization, 2019b). Novel microfluidics enable phenotypic assessment of sensitivity by 

automated observation of a single cell’s division rate in the presence of antibiotics. This 

drastically reduces the platform size and enables rapid detection. For example, Accelerate 

Pheno and Gradientech benchtop systems enable rapid pathogen identification and 

susceptibility testing. While theoretically implementable at near-POC these assays still 

require pathogen isolation from initial blood culture (Bhalodi et al., 2021; Wistrand-Yuen et 

al., 2020). Microfluid technologies can be performed from a primary sample, but are usually 

pathogen- or sample type-specific. The fASTest assay could enable detection and 

susceptibility testing for E. coli in urine within 30 minutes at the POC (Baltekin et al., 2017). 

Similarly, the benchtop Astrego system bypasses the need for a culture step and may 

provide susceptibility results for several pathogens directly from urine within 2-3 hours 

(Toosky et al., 2020). 
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Development of true POCT for the detection of AMR or to support AMS is still in an early 

stage (Shanmugakani et al., 2020; Smith & Kirby, 2019; Vasala et al., 2020). As a stimulus for 

research and development, the Longitude Prize funds the development of accurate, rapid 

and affordable POCT to address AMR. There are currently 53 contenders for the prize, with 

products in various stages of development. These assays, as well as their key characteristics, 

are displayed in Table 1.  

Novel host-directed POCT have recently been brought to market. The instrument-free 

Woundchek detects the bacterial enzyme protease, a marker of infection in wounds, and 

could prevent antibiotic prescription for non-infected wounds (Woundcheck, n.d.). FebriDx 

is a self-contained blood collection device and lateral flow assay for the detection of CRP 

and Myxovirus resistance protein A, a marker of viral infection, which has a high NPV for 

bacterial infection (99% [95%CI 93-100%]) (Shapiro et al., 2018). Several other tests are in 

various stages of development (Table 1).
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DISCUSSION AND SOLUTIONS 

 

From development to use - Considerations regarding uptake 

Licensing requirements: Novel diagnostics often do not attract widespread use, for complex 

reasons. Regulatory frameworks for licensing requires demonstration of assay validity and 

diagnostic accuracy, but not clinical studies required for licensing of therapeutics.[9] 

Consequently, the clinical diagnostic relevance and cost-effectiveness of a diagnostic assay 

may remain unclear even after its introduction.[9] This problem could be addressed by 

strengthening of licensing regulations for diagnostic testing. The International Medical 

Device Regulators Forum provides guidance that could help countries establish and 

strengthen regulatory oversight for licencing purposes.[10,11] The South African Health 

Products Registration Authority (SAHPRA) requires provision of supporting clinical data in 

licencing applications, while recognising the challenges associated with collecting such 

data.[12]  

Development lag: Development of novel AMR diagnostics tends to lag behind drug 

development. For example, development of point mutation assays for drug resistance to 

non-nucleoside reverse transcriptase inhibitors (NNRTI) for HIV treatment only underwent 

clinical evaluation when NNRTI-based regimens were being phased out.[13] Similarly, the 

Xpert MTB/XDR cartridge contains targets for resistance to aminoglycoside injectables, 

which has since lost relevance having been replaced by newer oral drugs.[14] A common 

design feature of novel POCT for drug susceptibility is the specific targeting of one or several 

compounds. Novel diagnostic technology in AMR should focus on enabling assay adaptivity 

both to accommodate advances in drug development as well as pathogen evolution.  
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Further lag may be introduced downstream in the development pipeline, particularly at the 

point of implementation research. Implementation studies provide valuable insight into 

potential facilitators and barriers to uptake, and serve to introduce techniques to end-users. 

The example of CRP POCT is illustrative in this regard. Our search did not yield any research 

on such testing in SSA countries, which stands in stark contrast with its relatively common 

use in primary care in European countries. Research of the available literature on 

implementation research confirms that sub-Saharan African data on POCT implementation 

is sorely lacking.[7,15] 

Cost-effectiveness: The health economic evidence on POCT generally favours the 

introduction to replace traditional laboratory based tests.[16] Pragmatic RCTs in which the 

impact of POCT on waiting time reductions and costs are scarce in SSA, but when 

performed, they provide a crucial evidence base for the introduction of POCT in discrete 

care pathways.[17] Trial research has guided widespread implementation of urine-LAM and 

CrAg testing in the diagnostic work-up of advanced HIV in several countries in SSA. Despite 

this evidence, the lack of mechanisms for reimbursement for POCT is a major impediment to 

its clinical uptake.[18] In an ideal scenario, POCT are offered as part of an integrated 

healthcare service, their use guided by guidelines and local protocols as part of a 

comprehensive care package. In reality however, patient pay mostly out of pocket for 

healthcare services in SSA. As the direct costs of POCT may be high, and the downstream 

benefits in terms of cost not always apparent to the individual patient, patients may be 

reluctant to pay for such testing.[19]  

In order to increase uptake, financing models must adequately capture the value of POCT, 

ideally without charging end users. Models of integration of AMR-related POCT into discrete 
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care pathways (such as febrile illness) should be applied to evaluate the real-world clinical 

impact and cost-effectiveness of diagnostic tools for AMR. Such studies should take into 

account that the impact of POCT on cost may be expected to increase over time. POCTs to 

guide antibiotic treatment may be more expensive than standard of care if cost of the POCT 

is high and that of the antibiotics is low,[20] highlighting one of the challenges to POCT 

adoption especially in settings where patients have to pay out of pocket for diagnostic tests. 

However, rising AMR has resulted in the need for novel antibiotic compounds which have 

become substantially more expensive, making POCT development more cost appealing.[21] 

 

From use to impact - How rapid tests (fail to) change management 

Our review of existing POCTs illustrates how the introduction of a diagnostic test does not 

necessarily translate into impact on clinical outcomes. When a POCT does lead to a change 

in prescribing practice, this change may not always be anticipated or desired, exemplified by 

increasing antibiotic prescribing following introduction of malaria RDTs. This illustrates that 

careful consideration of potential unexpected effects of introduction of POCT on patient 

management need to be considered during the implementation process.  

Coupling antimicrobial stewardship to diagnostic stewardship: To solidify the link between 

POCT introduction and treatment selection in AMR, antimicrobial and diagnostic 

stewardship should be firmly coupled. It has been suggested that this requires antibiotic 

prescribing based on the results of an RDT wherever possible.[22] In SSA, the rational 

antibiotic prescription based on RDT results is commonplace in tuberculosis and 

cryptococcal meningitis. Sputum NAAT for tuberculosis, urine-LAM, and cryptococcal 

antigen screening form a comprehensive package of care for individuals with advanced HIV 
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disease in  WHO HIV treatment guidelines.[23] Such pathways could be adopted for other 

indications, as has been proposed for febrile illness in malaria-endemic areas.[24] 

Combining POCTs: The combination of two or more POCT in decision algorithms supported 

by guidelines could represent another important method to insure rapid testing 

meaningfully impacts on clinical management and patient outcomes. Combining POCTs for 

endemic diseases with biomarker tests may avoid inappropriate antibiotic prescribing. An 

example would be combining a malaria POC RDT, with POC CRP or PCT. In this scenario, the 

malaria RDT would be performed first, and treatment initiated if positive. The result of the 

biomarker could then be used to decide on either inpatient or outpatient treatment.[24] In 

case of a negative malaria RDT, a CRP or PCT POCT could then be used to guide the 

initiation, and duration, of antibiotic therapy.[25]  

Laboratory infrastructure optimisation and reflex testing: Given the current limited 

repertoire of diagnostics suitable for POCT in SSA countries, attention should be directed to 

the optimisation of existing laboratory-based diagnostic pathways. The introduction of 

centralised and decentralised referral strategies in several resource-limited settings has 

resulted in improved access to diagnostic modalities and reduction of turn-around 

times.[26] Separation of sample processing and incubation, which is performed at the 

peripheral laboratory, from identification and susceptibility testing of positive samples, 

which is performed centrally, may also improve laboratory efficiency.[27] However, 

strengthening and optimisation of laboratory systems for clinical detection and surveillance 

of AMR lacks emphasis in many National Action Plans in SSA.[28] 

Clinical decision algorithms: The use of CRP and malaria RDTs as input to electronic clinical 

decision algorithms (eCDA) is a budding area of research. Many eCDA are based on 
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guidelines such as the WHO integrated management of childhood illness and are often 

developed iteratively, enabling continuous finetuning and adaptation of algorithms to local 

circumstances.[29] Algorithms have been applied to various clinical scenarios, with some 

showing efficacy on clinical endpoints.[30] Two algorithms for application in febrile illness in 

children decrease antibiotic prescription rates, while improving patient outcomes.[29] 
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Not found 

Found
ation 
for 
Negle
cted 
Disea
se 
Rese
arch 

Not 
spe
cifi
ed 

Path
ogen 
dete
ction
, 
host 
resp
onse 

Mu
ltip
le 

Fin
ger
pri
ck 
blo
od 

Prote
in 
electr
opho
resis 
of 
host 
and 
patho
gen 
protei
ns, 
and 
pH-
base
d 
separ
ation 
of 
viral 
and 
bacte
rial 
protei
ns 

Strip Inf
or
ma
tion 
not 
pro
vid
ed 

Ye
s 

N
ot 
sp
ec
ifi
ed 

Diffe
renti
al 
viral 
from 
bact
erial 
infec
tion 

https://www.fndr.in/progra
ms.html (website removed 
as at 9 January 2023) 
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Fluore
tiQ 

NA
NO
PL
EX, 
SC
FI 

Path
ogen 
dete
ction
, 
AST 

UT
I 

No
t 
sp
eci
fie
d 

Mole
cular 
prob
es 

Not 
spec
ified 

Not 
spe
cifi
ed 

Ye
s 

15 
mi
n 

Not 
eno
ugh 
infor
mati
on 
prov
ided 

https://www.fluoretiq.com/ 
(accessed 9 January 
2023) 

Fraun
hofer 

Not 
spe
cifi
ed 

Path
ogen 
dete
ction
, 
AST 

UT
I 

Uri
ne 

Phot
onics 

Disp
osab
le 
chip 

Inf
or
ma
tion 
not 
pro
vid
ed 

Ye
s 

N
ot 
sp
ec
ifi
ed 

Not 
eno
ugh 
infor
mati
on 
prov
ided 

https://www.fraunhofer.co.
uk/ (accessed 9 January 
2023) 

ID 
Geno
mics 

Not 
spe
cifi
ed 

Path
ogen 
dete
ction
, 
AST 

UT
I, 
BS
I 

No
t 
sp
eci
fie
d 

Gene
tic 
barco
des 

Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Not 
spe
cifi
ed 

N
ot 
sp
ec
ifi
ed 

Not 
eno
ugh 
infor
mati
on 
prov
ided 

http://www.idgenomics.co
m/ (website removed as at 
26 May 2022) 

Light 
AI 

Str
epi
c 

Path
ogen 
dete
ction 
(Stre
ptoc
occu
s) 

Ph
ary
ngi
tis 

No
t 
sp
eci
fie
d 

Infor
matio
n not 
provi
ded 

Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Ye
s 

<1 
mi
n 

Prev
ent 
anti
bioti
c 
pres
cripti
on 
for 
non-
stre
ptoc
occa
l 
phar
yngit
is 

http://yesbiotechnology.co
m/ (website removed as at 
26 May 2022) 

Lluser
n 
Schie
ntific 

UTI 
Tes
t 

Path
ogen 
dete
ction
, 
resis
tanc
e 
dete
ction 

UT
I 

Uri
ne 

Nucl
eic 
acid 
detec
tion 
(loop
-
medi
ated 
ampli
catio
n) 

Assa
y 
tube 

Lo
des
tar 
DX 
rea
der 

Ye
s 

<2
0 
mi
n 

Targ
eted 
anti
bioti
cs 

https://llusern.co.uk/ 
(accessed 9 January 
2023) 

Not 
specifi
ed 

MA
D 
NA
AT 

Path
ogen 
dete
ction 

Mu
ltip
le 

No
t 
sp
eci
fie
d 

Isoth
ermal 
stran
d 
displ
acem
ent 

Self-
cont
aine
d 
auto
mate
d 

Inst
ru
me
nt-
fre
e 

Ye
s 

<1
0 
mi
n 

Not 
eno
ugh 
infor
mati
on 
prov

Not provided 
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ampli
ficati
on 
with 
latera
l flow 
detec
tion  

disp
osab
le 
devi
ce 

ided 

Modul
e 
Innov
ations 

Us
ens
e 

Path
ogen 
dete
ction 
(four 
spec
ies) 

UT
I 

Uri
ne 

Color
imetri
c 
detec
tion 

Cred
it 
card-
size
d 
cartri
dge 

Inst
ru
me
nt-
fre
e 

Ye
s 

30
-
60 
mi
n 

Not 
eno
ugh 
infor
mati
on 
prov
ided 

http://moduleinnovations.c
om/ (accessed 9 January 
2023) 

Nano
Dx 

Se
ptifl
o 

Path
ogen 
dete
ction 
and 
gra
m 
profil
ing 

BS
I 

Pla
sm
a 

Infor
matio
n not 
provi
ded 

Colo
ur 
indic
ator 
and 
semi
-
quan
titati
on 
with 
colo
ur 
scor
e 
chart 

Inf
or
ma
tion 
not 
pro
vid
ed 

Ye
s 

<1
0 
mi
n 

Targ
eted 
anti
bioti
cs 
(gra
m 
neg
ative 
vs. 
gra
m 
posit
ive 
cove
r) 

https://nanodiagnostics.co
m/ (website removed as at 
9 January 2023) 

Nostic
s B.V. 

Not 
spe
cifi
ed 

Infec
tion 
and 
path
ogen 
dete
ction 

UT
I, 
ST
I 

Uri
ne 

Ram
an 
spect
rosco
py, 
nano
surfa
ces, 
artific
ial 
intelli
genc
e 

Infor
mati
on 
not 
provi
ded 

Por
tabl
e 
dev
ice 

Ye
s 

15 
mi
n 

Path
oge
n-
targ
eted 
anti
bioti
cs 

https://nostics.com/ 
(accessed 9 January 
2023) 

ODx 
Innov
ations 
Ltd. 

Not 
spe
cifi
ed 

UTI 
path
ogen
s 
dete
ction
, 
AST 

UT
I 

No
t 
sp
eci
fie
d 

Infor
matio
n not 
provi
ded 

Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Ye
s 

30 
mi
n 

Not 
eno
ugh 
infor
mati
on 
prov
ided 

http://www.odxinnovations
.com/ (website removed 
as at 27 May 2022) 

OhMe
dics 

Not 
spe
cifi
ed 

Path
ogen 
dete
ction
, 
AST 

Mu
ltip
le 

No
t 
sp
eci
fie
d 

Bioel
ectro
nics 

Wea
rable 
tech
nolo
gy 

Not 
spe
cifi
ed 

Ye
s 

Mi
nu
te
s 

Not 
eno
ugh 
infor
mati
on 
prov

https://www.ohmedics.co.
uk/ (accessed 9 January 
2023) 
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ided 

OmiX 
Labs 

Not 
spe
cifi
ed 

Path
ogen 
dete
ction
, 
AST 

UT
I, 
BS
I 

No
t 
sp
eci
fie
d 

Rapi
d 
mole
cular 
ampli
ficati
on 

Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Not 
spe
cifi
ed 

N
ot 
sp
ec
ifi
ed 

Not 
eno
ugh 
infor
mati
on 
prov
ided 

http://omixdx.com/ 
(website removed as at 27 
May 2022) 

PhAS
T 

Not 
spe
cifi
ed 

Path
ogen 
dete
ction
, 
AST 

UT
I 

No
t 
sp
eci
fie
d 

Singl
e cell 
imagi
ng 

Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Not 
spe
cifi
ed 

<3
0 
mi
n 

Not 
eno
ugh 
infor
mati
on 
prov
ided 

http://www.phastdiagnosti
cs.com/ (website not 
found as at 26 May 2022) 

pOgO 
Intelli
gent 
Soluti
ons 

Not 
spe
cifi
ed 

Path
ogen 
dete
ction
, 
AST 

Mu
ltip
le 

No
t 
sp
eci
fie
d 

Elect
roph
otogr
aphy 

Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Not 
spe
cifi
ed 

N
ot 
sp
ec
ifi
ed 

Not 
eno
ugh 
infor
mati
on 
prov
ided 

Not provided 

Precis
e 
Rese
arch 

Not 
spe
cifi
ed 

Path
ogen 
dete
ction 
(N. 
gono
rrho
ea 
and 
Myc
opla
sma)
, 
resis
tanc
e 
dete
ction 

ST
I 

No
t 
sp
eci
fie
d 

Infor
matio
n not 
provi
ded 

Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Not 
spe
cifi
ed 

30 
mi
n 

Targ
eted 
anti
bioti
cs 

http://preciseresearch.co.u
k/ (website removed as at 
27 May 2022) 

ZonM
w 

RA
PDI
F 

Path
ogen 
dete
ction 

BS
I 

No
t 
sp
eci
fie
d 

PCR Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Lab
ora
tory 

N
ot 
sp
ec
ifi
ed 

Red
uce 
emp
irical 
anti
bioti
c 
pres
cripti
on 
in 
child
ren 
pres

https://www.zonmw.nl/en/r
esearch-and-
results/infectious-
diseases-and-
antimicrobial-
resistance/award-for-
rapdif/ (accessed 9 
January 2023) 
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enti
ng 
with 
feve
r in 
mal
aria 
end
emic 
area
s 

RADI
R 

Syr
ing
e 
Inte
gra
ted 
Tot
al 
An
aly
sis 
Sys
tem 
(Si
TA
S) 

Path
ogen 
dete
ction
, 
AST, 
host 
resp
onse 
/ 
biom
arke
r 

Mu
ltip
le 

No
t 
sp
eci
fie
d 

Biose
nsor 

Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Ye
s 

Mi
nu
te
s 
to 
ho
ur
s 

Not 
eno
ugh 
infor
mati
on 
prov
ided 

Not provided 

Unive
rsity 
of 
Bath, 
Bristol 
Royal 
Unive
rsity 
Hospit
al for 
Childr
en 
and 
Quee
n 
Victori
a 
Hospit
al 

Sm
art
Wo
und 
PR
EDI
CT, 
Sm
art
Wo
und 
RE
SO
LV
E 

Path
ogen 
dete
ction 

W
ou
nd 
inf
ect
ion 

W
ou
nd 
flui
d 

Fluor
esce
nt 
dye 
detec
tion 
of 
bacte
rial 
and 
funga
l 
toxin
s 

PRE
DIC
T: 
Dres
sing 
appli
ed to 
wou
nd, 
RES
OLV
E:wo
und 
swa
b 

Por
tabl
e 
fluo
ro
me
ter 

Ye
s 

N
ot 
sp
ec
ifi
ed 

Disc
rimi
nate 
colo
nisat
ion 
from 
infec
tion, 
targ
eted 
anti
micr
obial
s 

https://www.smartwound.c
o.uk/ (accessed 9 January 
2023) 

Spect
ral 
Platfo
rms 

Ins
pec
tor-
01 

Path
ogen 
dete
ction 
(30 
spec
ies) 

BS
I 

Blo
od 

Infor
matio
n not 
provi
ded 

Infor
mati
on 
not 
provi
ded 

Ta
blet
op 
inst
ru
me
nt 

Not 
spe
cifi
ed 

<2
0 
mi
n 

Targ
eted 
anti
bioti
cs 

https://spectralplatforms.c
om/ (accessed 9 January 
2023) 

Test 
& 
Treat 

U-
tre
at 

Path
ogen 
dete
ction
, 
AST 

UT
I 

Uri
ne 

ATP 
biolu
mine
scen
ce 

Sam
ple 
tube 
with 
adde
d 
antib

De
skt
op 
rea
der 

Ne
ar-
car
e 

Pa
th
og
en 
de
te
cti

Dete
ct 
bact
erial 
infec
tion. 
Dire

https://www.tandtreat.com/
u-treat/ (website removed 
as at 9 January 2023) 
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iotics 
discs 

on
: 
30 
mi
n 
A
S
T: 
fur
th
er 
90 
mi
n 

cted 
anti
bioti
cs 

Unive
rsity 
of 
Bristol 
and 
Vitami
ca 
Ltd. 

Not 
spe
cifi
ed 

Path
ogen 
dete
ction
, 
AST 

UT
I 

Uri
ne 

Dete
cts 
nano
scale 
fluctu
ation
s in 
bacte
ria 
from 
urine 
samp
les 
treat
ed 
with 
antibi
otics 

Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Info
rm
atio
n 
not 
pro
vid
ed 

N
ot 
sp
ec
ifi
ed 

Targ
eted 
anti
bioti
cs 

https://www.vitamica.co.uk
/ (Website not in operation 
as at 23 May 2022) 

Unive
rsity 
of 
Plymo
uth 

  Path
ogen 
dete
ction
, 
AST 

Mu
ltip
le 

No
t 
sp
eci
fie
d 

Micro
wave
-
assis
ted 
nucle
ic 
acid 
relea
se 
and 
detec
tion 

Infor
mati
on 
not 
provi
ded 

Ta
blet
op 
inst
ru
me
nt 

Ye
s 

5 
mi
n 

Not 
eno
ugh 
infor
mati
on 
prov
ided 

https://www.plymouth.ac.u
k/research/microbial-
diagnostics-and-infection-
control-research-group 
(accessed 9 January 
2023) 

Valetu
de 
Primu
s 

Not 
spe
cifi
ed 

Path
ogen 
dete
ction 
and 
gra
m 
profil
ing 

Mu
ltip
le 

Blo
od 

Spot 
immu
noma
gneti
c 
enric
hmen
t 

Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Ye
s 

N
ot 
sp
ec
ifi
ed 

Targ
eted 
anti
bioti
cs 
(gra
m 
neg
ative 
vs. 
gra
m 
posit
ive 
cove

http://www.valetudeprimus
.com/ (website removed 
as at 26 May 2022) 
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r) 

Woun
dchek 
Labor
atorie
s 

Wo
und
che
k 
Ba
cter
ial 
Sta
tus 

Path
ogen 
dete
ction 

Ch
ron
ic 
wo
un
d 
inf
ect
ion 

W
ou
nd 
flui
d 

Dete
ction 
of 
bacte
rial 
prote
ase 
as a 
mark
er of 
virule
nce 

Card
-
base
d 
imm
unoa
ssay 

Inst
ru
me
nt-
fre
e 

Ye
s 

10
-
20 
mi
n 

Prev
ent 
over
treat
men
t of 
chro
nic 
wou
nds 
with 
anti
bioti
cs 

https://www.woundchek.co
m/bacterial-status.html 
(accessed 9 January 
2023) 

Antimicrobial susceptibility testing and resistance detection 

Adiuv
o 
Diagn
ostics 

Not 
spe
cifi
ed 

AST Inf
ect
ion 
wit
h 
P. 
aer
ugi
no
sa 

Mu
ltip
le 

Meas
urem
ent of 
autofl
uores
cenc
e 

Micr
oflui
dics 
chip 

Inf
or
ma
tion 
not 
pro
vid
ed 

Ye
s 

<4
-6 
ho
ur
s 

Earl
y 
targ
eted 
anti
biotc
s 

https://www.adiuvodiagno
stics.com/ (accessed 9 
January 2023) 

BioA
mp 
Diagn
ostics 

Not 
spe
cifi
ed 

Resi
stan
ce 
dete
ction 

UT
I 

Uri
ne 

Color
imetri
c 
bioch
emic
al 
test 
with 
signa
l 
ampli
ficati
on 

Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Ye
s 

N
ot 
sp
ec
ifi
ed 

Broa
den 
spec
trum 
of 
anti
bioti
cs 
acco
rdin
g to 
resis
tanc
e 
mec
hani
sm 

https://bioampdx.com/ 
(accessed 9 January 
2023) 

Gradi
entec
h 

Qui
ck
MI
C 

AST BS
I 

Po
siti
ve 
blo
od 
cul
tur
e 

MIC 
deter
minat
ion 
by 
live 
cell 
imagi
ng 
acros
s a 
micro
fluidi

Cas
ette 
prefil
led 
with 
12 
antib
iotics
. 
Sep
arate 
gram 
nega

Sta
nd
alo
ne 
inst
ru
me
nt 

Lab
ora
tory 

2-
4 
ho
ur
s 

Targ
eted 
earl
y 
anti
bioti
cs, 
MIC
-
guid
ed 
anti
btioti

https://gradientech.se/ 
(accessed 9 Januart 2023) 
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c 
antibi
otic 
conc
entra
tion 
gradi
ent 

tive 
and 
gram 
posit
ive 
case
ttes 

c 
sele
ction 

Unive
rsity 
of 
Strath
clyde 

Mic
ropl
ate 

AST Mu
ltip
le 

No
t 
sp
eci
fie
d 

Elect
roche
mical 
senor
s 

Low-
cost, 
com
merc
ial 
scre
en-
print
ed 
elect
rode 

Inf
or
ma
tion 
not 
pro
vid
ed 

Not 
spe
cifi
ed 

<4
5 
mi
n 

Targ
eted 
anti
bioti
cs 

https://www.strath.ac.uk/w
orkwithus/innovationindust
ryengagement/casestudie
s/microplate/ (accessed 9 
January 2023) 

Molsi
d 

PY
THI
A 

Resi
stan
ce 
dete
ction 

Mu
ltip
le 

Mu
ltip
le 
(cli
nic
al 
sa
mp
les
) 

Fluor
esce
nt 
detec
tion 
of 
bacte
rial 
resist
ance 
enzy
mes 

  De
dic
ate
d 
fluo
res
cen
ce 
rea
der 

Ye
s 

30
-
60 
mi
n 

Targ
eted 
anti
bioti
cs 

https://molsid.com/rapid-
diagnostics-of-
antimicrobial-resistance/ 
(accessed 9 January 
2023) 

Prism
atix 

Not 
spe
cifi
ed 

AST UT
I 

No
t 
sp
eci
fie
d 

Phot
onic 
cryst
al 
biose
nsors 

Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Not 
spe
cifi
ed 

N
ot 
sp
ec
ifi
ed 

Not 
eno
ugh 
infor
mati
on 
prov
ided 

Not provided 

Welno
vate 
Biosol
utions 

Not 
spe
cifi
ed 

AST Mu
ltip
le 

No
t 
sp
eci
fie
d 

Dete
cts 
chan
ges 
in 
bacte
rial 
meta
bolic 
activi
ty on 
expo
sure 
to 
antibi
otics 

Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Not 
spe
cifi
ed 

<1 
ho
ur 

Not 
eno
ugh 
infor
mati
on 
prov
ided 

http://www.weinnovatebios
olutions.com/ (website 
removed as at 26 May 
2022) 

Wheel
er 
Microf

Not 
spe
cifi

AST Mu
ltip
le 

No
t 
sp

Digit
al 
micro

Not 
spec
ified 

Not 
spe
cifi

Ye
s 

N
ot 
sp

Not 
eno
ugh 

https://microfluidics.utoron
to.ca/ (accessed 9 
January 2023) 
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luidics 
Labor
atory 

ed eci
fie
d 

fluidi
cs 

ed ec
ifi
ed 

infor
mati
on 
prov
ided 

Other 

IMSP
EX 
Diagn
ostics 
Ltd. 

Bre
ath
Sp
ec 

Infec
tion 

RT
I 

Br
eat
h 

Analy
sis of 
volati
le 
orga
nic 
comp
ound
s 

Brea
th 
anal
yser 

Sta
nd
alo
ne 
gas 
flo
w 
unit 

Ye
s 

N
ot 
sp
ec
ifi
ed 

Diffe
renti
ate 
bact
erial 
from 
viral 
infec
tion. 
Red
uce 
anti
biobi
otic 
pres
cripti
on 

https://breathspec.com/ 
(accessed 9 January 
2023) 

Not 
specifi
ed 

Not 
spe
cifi
ed 

No 
test 
infor
mati
on 
provi
ded 

Mu
ltip
le 

No
t 
sp
eci
fie
d 

Capt
ure 
of 
volati
le 
orga
nic 
comp
ound
s 
emitt
ed by 
bacte
ria 

Infor
mati
on 
not 
provi
ded 

Inf
or
ma
tion 
not 
pro
vid
ed 

Not 
spe
cifi
ed 

10 
mi
n 

Not 
eno
ugh 
infor
mati
on 
prov
ided 

Not provided 

Quick
Count 
UK 

Qui
ck
Co
unt 

Rati
o of 
red:
whit
e 
cell 
coun
t 

RT
I, 
se
psi
s 

Fin
ger
pri
ck 
blo
od, 
flui
d 

Cell 
separ
ation 
and 
micro
scop
y 

Infor
mati
on 
not 
provi
ded 

Car
trid
ge 
rea
d 
by 
a 
sm
art
ph
on
e 
mic
ros
cop
e 

Ye
s 

<5 
mi
n 

Diffe
renti
ate 
bact
erial 
from 
viral 
infec
tion. 
Red
uce 
anti
biobi
otic 
pres
cripti
on 

http://www.quickcount.co.
uk/ (website removed as 
at 9 January 2023) 

Sonav
i Labs 

Fe
elix 

Dise
ase 
path
olog
y 

RT
I 

N/
A 

Artific
ial 
intelli
genc
e 
analy

Digit
al 
smar
t 
steth
osco

N/
A 

Ye
s 

N/
A 

Acc
urat
e 
diag
nosi
s of 

https://sonavilabs.com/ 
(accessed 9 January 
2023) 
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sis of 
breat
h 
soun
ds 

pe 
with 
smar
tpho
ne 
interf
ace 

lowe
r 
resp
irato
ry 
tract 
infec
tion 
and 
appr
opri
ate 
ther
apy 
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