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Overview 
¡ What are rapid tests and why are they needed? 

¡  How do these tests work? 



Point of Care Tests 
¡ Medical diagnostic testing performed outside the 

clinical laboratory, in close proximity to where the 
patient is receiving care 
¡  Typically performed by non-laboratory personnel, 

with results used for clinical decision making 

¡ More commonly referred to as Rapid Diagnostic 
Tests in the infectious disease literature 

¡ Most critical elements of POCT are:  
(1) rapid turn-around and communication of results to 
guide clinical decisions  
(2) completion of testing and follow-up action in the 
same clinicaencounter  



Pai NP, Vadnais C, Denkinger C, Engel N, Pai M (2012) Point-of-Care Testing for Infectious Diseases:Diversity, Complexity, and Barriers in 
Low- And Middle-Income Countries. PLoS Med 9(9): e1001306. doi:10.1371/journal.pmed.1001306 



Why are POCTs needed? 
¡  Specially useful in resource-limited countries 
¡  Quick and easy to perform (10 mins to 2 hrs), require little or no 

additional equipment 

¡  Performed by trained healthcare professionals rather than pathology 
staff 

¡  Designed for use with individual or a limited number of samples, which 
make them more economical then ELISAs  

¡  Possibility to store at room temperature for extended period of time 

¡  Useful in special situations 
¡  Outbreaks where a rapid result is required for patient management 

and infection control 

¡  Outpatient settings, where patient might not wait or return for result if it 
takes a few hours to be processed  



POCT: Test Categories 

1.  Antigen detection (enzyme immunoassay) 

2.  Molecular etection (NA probes and nucleic acid 
amplification) 

3.  Rapid biochemical tests (nitrite or leukocyte 
esterase tests on urine dipsticks) 

4.  Direct microscopy of specimens using microbiologic 
stains, including Gram stain 

5.  Serologic testing 



Test Formats (1) 
¡  Most common format of a POCT kit in microbiology ià antigen 

(or antibody) capture method using a lateral-flow ICT system 

¡  Enzyme immunoassay:  nitrocellulose strip embedded with 
complementary antibody(or antigen) to the protein of interest, 
conjugated to a colloidal metal or colored dye 



Lateral Flow Immunoassay  
for GAS 



Color Immunochromatographic Assay 
for Infectious Mononucleosis 



Dipstick Test for RSV 



Dipstick Test for Malaria 



Test Formats (2) 
¡  Point-of-care test based on 

the detection of microbial 
nucleic acids  

¡  Molecular POCT methods 
have the potential to 
provide greater sensitivity 
and specificity than 
immunological assays 



Test Formats (2) 

¡ Challenge of 
point-of-care 
testing:  creation 
of smaller, easily 
portable devices 
 ¡  GeneXpert Omni 

¡  Size: 23 cm height, weight 1kg 

¡  PCR-based cartridge test 

¡  Battery-operated, wireless and 
web-enabled 



Atlas Velox POC Test for 
Chlamydia 



What is in the market? 
¡  Currently, the number of 

infectious disease POC tests 
that are approved for use in 
the United States is limited 
and focuses on a small set of 
common clinical conditions.  

¡  Tests cleared by the Food and 
Drug Administration exist only 
for HIV, HCV, influenza, RSV, 
EBV, Group A Streptococcus, 
adenovirus, Helicobacter 
pylori, trichomoniasis, 
bacterial vaginosis, and 
Borrelia burgdorferi  



CLIA –Waived POCTs, US 
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POCT to guide antibiotic  
prescription for ARI 

¡  Results (continued) 
¡  No evidence for  

¡  Longer time to recovery  
¡  Longer duration of ARI 
¡  Lower level of patient 

satisfaction  
¡  Increased number of re-

consultations  

¡  More precise effect estimate is 
needed to assess the costs of the 
intervention and compare the 
use of a point-of-care biomarker 
to other antibiotic-saving 
strategies 

¡  One strategy for reduction of 
antibiotic use in primary care is by 
use of a point-of-care biomarker, 
which can be used as a surrogate 
marker of infection 

¡  Six studies (n=3284) through Jan  
2014, patients with ARI  from 
primary care settings. C-reactive 
protein used as biomarker 

¡  Results: 
¡  The only point-of-care 

biomarker currently available 
to primary care identified in the 
review was CRP 

¡  A reduction in antibiotic use is 
likely to be achieved à due to 
differences in study designs, not 
possible to obtain a precise 
effect estimate of reduction 

Aabenhus R, Jensen JUS, Jørgensen KJ, Hróbjartsson A, Bjerrum L. Biomarkers as point-of-care tests to guide prescription 
of antibiotics in patients with acute respiratory infections in primary care. Cochrane Database of Systematic Reviews 2014, Issue 11. Art.No.: CD010130. DOI: 

10.1002/14651858.CD010130.pub2. 



¡  To determine if the use of a 
rapid viral detection test for 
children with ARI in EDs 
changes patient 
management and resource 
use. Rapid viral testing coud 
reduce antibiotic use, rate 
of ancillary testing and 
length of ED visits 

¡  Studies retrievable as of July 
2014, including 759 
participants 

¡  Results: 

¡  Rapid viral testing resulted 
in a trend toward 
decreased antibiotic use 
in the ED à not statistically 
significant 

¡  Lower rates of chest 
radiography  

¡  No effect on length of ED 
visits,  blood or urine 
testing 

¡  There is insufficient evidence 
to support routine rapid viral 
testing to reduce antibiotic 
use in pediatric EDs 

Doan Q, Enarson P, Kissoon N, Klassen TP, Johnson DW. Rapid viral diagnosis for acute febrile respiratory illness in children in the Emergency Department. Cochrane 
Database of Systematic Reviews 2014, Issue 9. Art. No.: CD006452. DOI: 10.1002/14651858.CD006452.pub4. 

Rapid viral diagnostics for febrile ARI in 
children at the ED 



Rapid tests in malaria 
¡  To evaluate whether 

introducing RDTs into algorithms 
for diagnosing and treating 
people with fever improves 
health outcomes, reduces 
antimalarial prescribing, and is 
safe, compared to algorithms 
using clinical diagnosis. 

¡  Seven trials (N=17,505) with 
fever or reported history of fever 
in this review; two individually 
randomized trials and five 
cluster randomized trials 

¡  Results: 
¡  RDT supported diagnosis had little or 

no effect on the number of 
participants remaining unwell at four 
to seven days after treatment 

¡  Results (cont’d) 
¡  Using RDTs to support diagnosis did 

not have a consistent effect on the 
prescription of antibiotics 

¡  Algorithms incorporating RDTs 
can substantially reduce 
antimalarial prescribing if health 
workers adhere to the test 
results. 

¡  Introducing RDTs has not been 
shown to improve health 
outcomes for patients, but 
adherence to the test result 
does not seem to result in worse 
clinical outcomes than 
presumptive treatment. 

Odaga J et al. Rapid diagnostic tests versus clinical diagnosis for managing fever in settings where malaria is common. Cochrane Database 
of Systematic Reviews 2014, Issue 4. Art. No.: CD008998. DOI: 10.1002/14651858.CD008998.pub2. 



CONCLUSIONS 
¡  POCTs have the potential to improve the management of 

infectious diseases, especially in resource limited settings where 
health care infrastructure is weak, and access to quality and timely 
medical care is a challenge 

¡  POCTs should fulfill the ASSURED criteria 
¡  A = Affordable 

¡  S = Sensitive 

¡  S = Specific 

¡  U = User-friendly (simple to perform in a few steps with minimal training) 

¡  R = Robust and rapid (can be stored at room temperature and results 
available 

¡  in <30 min) 

¡  E = Equipment-free or minimal equipment that can be solar-powered 

¡  D = Deliverable to those who need them 





Thank you for 
your attention! 


