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• Political and Economic Crisis

• High density: 7 million,

• 87% in urban area,in  10,452km2

• 2 million displaced, 

500.000 migrantworkers

• Multi-generational households: 

avg. 5/household

• Health Care: under-resourced

MEDICAL LABS CHALLENGES TO PANDEMICS



INITIAL RESPONSE to THE CHALLENGE
 Feb 21st, 1st identified case inLebanon

 March 21st, National Lab Experts Committee on COVID-19 by Ministerial 

Decree 1/358





Lebanese Syndicate of Clinical Biologists

 All infos available on www.sdblb.org

 We accredited labs for PCR

 Follow- up visits

 Held Webinars

 Zoom meetings

 Screening campaigns

http://www.sdblb.org/


Lebanese Accredited labs for COVID-19

 We were on the frontlines, for the early response by strategic testing

 4 University hospital labs were deployed at first 

 Nowadays 90 accredited high quality labs and Multiple Drive-
through centers are available

 Subject to continuous audit and follow-up

 WHO EQA 

 Hotline to better serve patients, and for follow-up 



sdblb.org/covid19/



sdblb.org/covid19/

moph.gov.lb/
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1- PRE-ANALYTICAL REQUIREMENTS

2- ANALYTICAL REQUIREMENTS 

3- POST- ANALYTICAL REQUIREMENTS 



PRE-ANALYTICAL REQUIREMENTS



PATIENT RECEPTION
TRIAGE/ SCREENING AREA
 Presence of a dedicated area for screening COVID-19 patients located outside the 

facility.

 Triage area must be well aerated and regularly cleaned and disinfected.

- An adequately ventilated room

- Negative pressure rooms with at least 12 air changes per hour 

- Controlled direction of air flow when using mechanical ventilation, 
- Outside.

 Triage area is secured by glass or plexiglass to protect healthcare workers who 
perform preliminary screening from patients to be screened.

 At least 1m distance must be ensured between patients to be screened.

 At least 1m distance is ensured between waiting room chairs; alternatively back-
to-back chairs are set

 Medical masks are distributed to all patients to be screened while waiting for 
Triage.



Biosafety Precautions

 Healthcare workers use the following PPEs: medical mask (N95, FFP2 or 
equivalent standard), gown (+apron), double pair of gloves and eye 
protection.

 Diagnostic laboratory procedures (nucleic acid amplification tests) follow 
Biosafety Level 2 (BSL-2) guidelines implemented by the institution. 
Using the class II Biological Safety Cabinet (BSC) 

 Written procedures are available for all biosafety rules and technical 
operations.



Transport and Storage conditions

 The personnel who transport specimens from suspected or confirmed 
COVID-19 patients are trained in safe handling practices and spill 
decontamination procedures.

 Specimen Collected in VTM and can be stored at 2-8°C for up to 5 
days. Or in Saline and can be stored at 2-8°C for 24 h.

 A triple packaging ensures specimen protection during 
transportation.



 Laboratory personnel is familiar with the protocol and instruments 
used.

 Written procedures are available for nucleic acid extraction and PCR 
amplification protocols.

 Separate areas and dedicated equipment are maintained (pipettes, 
microcentrifuges) and supplies (microcentrifuge tubes, pipette tips, 
gowns and gloves).

 The test is performed using reagents, CE marked or FDA approved.

 The test has at least 2 targets (one for universal coronavirus detection 
and one specific to SARS-CoV-2).

 Assay controls with all test samples: PTC, NTC, HSC (human 
specimen extraction control extracted concurrently with the test 
samples)

ANALYTICAL REQUIREMENTS



Validation of results :

Validation is performed by a certified pathologist/scientist experienced in 
PCR testing

Interpretation of results :
Correlation is made with the patient’s clinical history, and by taking into 
account the analytical sensitivity and specificity of the IVD used as per 
manufacturer’s stated performance characteristics.

The national reporting requirements
The laboratory reports all negative and positive cases to MOPH 
(Epidemiologic Surveillance Unit) as per circular nb. 47 (10/3/2020), 
and via the electronic platform as per circular nb. 52 (16/3/2020)

POST-ANALYTICAL REQUIREMENTS



-Drive»عبر PCRأخذ عيّنات كورونا بتقنية 

Thru"

Dr. Zeina Berjaoui



حتتوي اخليمة على                  
–للنفايات الملوثة مكب -كرسي –طاولة -

ة مبردة حاوي–كفوف -للتعقيم سائل -كلينكس 

لنقل العينات

 labelsواستماراتقلم -

Synthetic Swabs -

يّنة ألخذ العيّنات مملوئة بسائل لحفظ العوأنابيب -

الصحة حسب الشروط المعطاة من قبل منظمة 

العالمية

دخول و خروج: لسير السيارةإرشادات -



االجراءات املتبعة                   
المريض اإلتصال بالمختبر ألخذ على -

التلفون و الموعد و إرسال هويته مع رقم 

البريد االلكتروني أو مكان السكن عبر

.الواتس اب أو عند الحضور

العينات واضعًا إلى مركز أخذ القدوم -

الكمامة 

التأكد من المعلومات عند قدومه -

المرسلة



...              املتبعةاالجراءات 
بامكان اجراء الفحص في السيارة أو -

في الخيمة

سؤاله عن سبب  حرارته و أخذ -

اجراءه فحص الكورونا وعوارضه

عن أنفه منه نزع الكمامة الطلب -

فقط ألخذ العيّنة

على التقني أن يرتدي معدات الحماية -
كمامتين كفوف : الشخصية الالزمة

مزدوجة لتغييرها بين مريٍض و آخر 
للمخبري الذيالرأس و العينين وتغطية 
حسب ارشادات ال الفحص سيجري 

WHO
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Nasopharyngeal sampling
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RT-PCR: Ct 



Providing the PCR cycle threshold value in the patient 
report?

 The CT value is inversely proportional to the amount of target 
nucleic acid

 Can be used as an indicator of the concentration of a pathogen in a 
clinical specimen.

 The CT value is nonnormalized and, therefore, cannot be considered 
a quantitative result (variables: assay’s gene target, the extraction 
platform, PCR amplification chemistry, and even the quality of 
specimen collection).

Challenges and Controversies to Testing for COVID-19 ((Binnicker)
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Ag Tests
 Detect antigens on the surface of the virus

 Identify people who are at the peak of infection

 They can be rolled out in vast numbers and can spot those who are at
greatest risk of spreading the disease and keep the pandemic at bay

 They are In the testing strategies of many countries

 Are faster and cheaper than RT-PCR but aren’t as sensitive: 
(84% vs 97%). 

 Could  they be a game changer? 



Objectif

Etudier la distribution du signal RT-PCR (Ct) sur 

les échantillons détectés positifs pour le SARS-

CoV-2. Analyser dans quelles proportions un test 

antigénique aurait rendu un résultat faussement 

négatif du fait d’un signal faible en PCR (Ct 

élevé).

Technique utilisée, hétérogénéité des demandes de 

diagnostics et analyse

La trousse de détection par RT-PCR est celle de 

Thermofisher “TaqPathTM COVID-19 CE-IVD RT-

PCR V2” utilisée sur un QuantStudioTM 5 System.

On note que “l’excrétion virale modérée voire très 

faible” est définie par des Ct supérieurs à 28 ou 32, 

respectivement. Ces valeurs sont sensiblement 

plus faibles avec cette technique que celles 

obtenues avec la technique de référence de 

l’institut Pasteur, 33 et 37, respectivement. 

L’analyse a été effectuée en utilisant les valeurs de 

Ct du gène N uniquement; cible la plus 

fréquemment détectée parmi les 3 gènes ciblés par 

le test (ORF1ab, N et S).
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Rethinking Covid-19 Test Sensitivity — A Strategy for Containment Michael J. Mina, M.D., Ph.D., Roy Parker, Ph.D., and Daniel B. Larremore, Ph.D.



When did the 
symptoms begin?

Ag Test                      
can be helpful

Symptomatic patient                    
(Suspected COVID-19 case)

Positive for COVID-19Negative for COVID-19 *

Prevalence of 
COVID-19 ?

1

* RT-PCR can be negative in early illness (0-7 days)

RT-PCR should be prioritized if:
- Age > 65y
- Presence ≥ 1 comorbidity (HTN, DM, obesity…)
- Impaired immune status
- Negative Ag test but high clinical suspicion of COVID-19

RT-PCR

Positive for COVID-19 
(Confirmation by RT-PCR                 

not needed)

Do not use           
Ag Test

When? RT-PCR is unavailable or prolonged turnaround 
times preclude clinical utility
Where? Health care facilities, emergency departments.
Who? Trained operator
How? Specimen collection and biosafety requirements 
(aeration, PPEs, waste management)

WHO case definition for COVID-19

Ag Test:  
- Minimum performance criteria : ≥ 80% sensitivity 
and ≥ 97% specificity compared to RT-PCR assay
- Maximal performance found in patients with high viral 
loads (Ct values ≤25 or >106 genomic virus copies/mL)
- Specific conditions for shipping and storage
- List of commercial kits recognized by regulatory 
authorities (FDA-EUA, WHO-EUL..)
- Overview of validation studies by HAS/APHP 

Ag tests show best performance 1-3 days before 
symptom onset and within the first 5-7 days of illness.

The prevalence of disease in the community being tested 
strongly affects the predictive value of a positive or 
negative result.                       
Disaster Risk Management Unit daily report

Continue isolation for 20D 
after Symptom onset + 3D 

without symptoms  

Continue isolation for 10D 
after Symptom onset + 3D 

without symptoms  

Yes No

Comorbidity                              
or immunosuppression?

https://www.who.int/publications/i/item/WHO-2019-nCoV-Surveillance_Case_Definition-2020.1
https://apps.who.int/iris/rest/bitstreams/1296485/retrieve
https://apps.who.int/iris/rest/bitstreams/1296485/retrieve
http://drm.pcm.gov.lb/
http://drm.pcm.gov.lb/
https://www.youtube.com/watch?v=DVJNWefmHjE&list=PLbGx3Gr_ONCrFQRGYa0zHobULx3Z-wX6O&index=2&t=0s
https://www.who.int/ihr/publications/biosafety-video-series/en/
https://youtu.be/kKz_vNGsNhc?list=PLLDAq3SAWJh3SfGaLwhfNg4RtdBbuxzdI
https://www.who.int/publications/i/item/water-sanitation-hygiene-and-waste-management-for-the-covid-19-virus-interim-guidance
https://www.finddx.org/covid-19/pipeline/?avance=Commercialized&type=Rapid+diagnostic+tests&test_target=Antigen&status=all&section=show-all&action=default
https://www.finddx.org/covid-19/pipeline/?avance=Commercialized&type=Rapid+diagnostic+tests&test_target=Antigen&status=all&section=show-all&action=default
https://www.who.int/publications/i/item/laboratory-biosafety-guidance-related-to-coronavirus-disease-(covid-19)
https://www.who.int/publications/i/item/laboratory-biosafety-guidance-related-to-coronavirus-disease-(covid-19)
https://apps.who.int/iris/rest/bitstreams/1296485/retrieve
https://apps.who.int/iris/rest/bitstreams/1296485/retrieve
https://www.has-sante.fr/upload/docs/application/pdf/2020-10/synthese_tests_antigeniques_vd.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2020-10/synthese_tests_antigeniques_vd.pdf
http://drm.pcm.gov.lb/
http://drm.pcm.gov.lb/
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html


Ag Test or RT-PCR 
can be helpful

Asymptomatic close contact 

with a suspected or confirmed COVID-19  case                                
in the past 14 days

(Probable COVID-19 case)

Positive for COVID-19 
(Confirmation by RT-PCR 

not needed)

Time since last exposure 
to contact-case?

Continue isolation 
precautions till Day 14 *

Discontinue 
isolation 

precautions 

≥ 14  days< 14 days

Ag Test can allow                 
early detection                         

of positive cases

Asymptomatic individuals
in a response to a suspected outbreak

(Population targeted testing) 

Positive for COVID-19 
(Confirmation by RT-PCR 

not needed)

RT-PCR

Rapid isolation of 
positive cases 

+ Initiation of contact –
tracing efforts

Negative for COVID-19 Positive for COVID-19

2 3

* If symptoms appear during isolation period:              
do RT-PCR 5-7 days after exposure to contact case

Where? ✓ schools, universities, hospitals,     
prisons, remote areas,                          
high risk groups.. 

x  airports, country borders,    
blood donation screen

When? 
- If person lives in the same house: 
starting Day 3 of exposure to index case
- If person doesn’t live in the same house: 
starting Day 7 of exposure to index case

Always keep on following updated MOPH guidelines 
(lock down measures, social distancing, hygiene precautions, etc.)  

≥10 min
≤1,5m



Interpretative comments on reports:
Ag Test + -

Symptomatic patient                    
(Suspected COVID-19 case)

idem PCR positive : 
Positive for COVID-19

Need to be confirmed by RT-PCR

Asymptomatic contact 
with a suspected or confirmed 

COVID-19 case in the past 14 
days

(Probable COVID-19 case)

idem PCR positive : 
Positive for COVID-19

Same measure
(Isolation) as for  RT-PCR test

Asymptomatic individuals
in a response to a                        

suspected outbreak
(Population targeted

screening) 

idem PCR positive : 
Positive for COVID-19

Repeat test frequently to detect 
more case 



Dr. Najla El Bizri



 Unlike other infectious diseases, 
anti-SARS-CoV-2 IgM
antibodies become detectable 
later after symptom onset 
and rise nearly simultaneously
with IgG after 14d of infection. 

 Therefore, detection of IgM 
without IgG is uncommon.

Infectious Diseases Society of America 
Guidelines on the Diagnosis of COVID-19: 
Serologic Testing
Published by IDSA, 8/18/2020



Clinical Indications

Supported by current evidence
and of clinical value

Potentially valuable in the future

 To serve as adjunct to molecular testing :

- in patients presenting with suggestive clinical 
features (>14 days post symptom onset),              
but molecular testing for SARSCoV-2 is 
negative, undetermined or unavailable

- where persistently positive molecular tests 
occur in the absence of infectious virus         
(ex. late  resolved infection)

 To identify prior infection in non-hospitalized 
individuals and establish community exposure 
via seroprevalence surveys

 To quantitatively evaluate the degree of 
antibody response in COVID-19 patients. 

 To assist in identification of potential 
convalescent plasma donors

 To assist in identification of immunity and
evaluation of antibody response to future 
vaccines

 To assist in monitoring the progression of herd 
immunity

Clin Chem Lab Med 2020; 58(12): 2001–2008. IFCC Interim Guidelines on Serological Testing of Antibodies against SARS-CoV-2. October 7, 2020.

There is no supported evidence to diagnose SARS-CoV-2 infection in the acute phase of illness (0- <14d).



Assay selection
Importance of immunoglobulin isotype and 

antigenic target in assay selection.
Importance of assay principle in assay selection 

(Lab-based vs. POCT). 

 There is insufficient evidence to support any one 
specific immunoglobulin isotype as better than 
others in assay selection

 Varying sensitivities and specificities have been 
reported for assays detecting IgM, IgG, or total 
antibodies

 Studies showed that total antibodies 
immunoassays may be more sensitive.

 Positive results should not be used to indicate 
immunity

 Neutralization assays should be used to determine 
the neutralization capacity of patient sera.

 Currently available point-of-care assays for 
serological detection of antibodies against SARS-
CoV-2 compare poorly in sensitivity to lab-based 
assays and should not be used without extensive 
clinical and analytical validation. 

 When used, negative results with a high suspicion of 
infection should be followed up with a lab-based 
assay.

Clin Chem Lab Med 2020; 58(12): 2001–2008. IFCC Interim Guidelines on Serological Testing of Antibodies against SARS-CoV-2. October 7, 2020.



Analytical performance verification

 Laboratories should verify the analytical performance of regulatory 
approved serological tests.

 Laboratories should participate in a Quality Assurance Program for 
SARS-CoV-2 serology, when possible.



Interpretative comments on reports:

Ab Test + - Indeterminate 

Ab detected,

indicating recent or 
prior COVID-19 

infection. 

Ab not detected, 

but lack of SARS-CoV-
2 exposure cannot be 

ruled out. 

Follow-up testing might 
be indicated. 

Test result cannot be 
interpreted; 

follow-up retesting 
should be completed to 

yield a determinate 
result.

The results should be interpreted in the clinical context and 
considering assay specificity, sensitivity, and population prevalence.



Dr. Rita Feghali



Quality of COVID-19 testing in Lebanon
 Reference testing lab for COVID-19 validated by WHO and Institut Pasteur

 5 national labs validated by WHO

 20 more enrolled in WHO EQA

Today

 More than 70 labs are testing for COVID-19

 More than 10 commercial and non-commercial tests used

National external quality assurance (EQA) for all public and private 
laboratories performing RT-PCR for SARS-COV-2. 



Definitions
 External quality assurance: analyze the accuracy of the entire testing 

process from receipt of sample and testing of sample to reporting of 
results

 EQA allows the comparison of a laboratory’s testing performance to a 
peer group of laboratories, national reference or WHO reference 
laboratories. 

 Proficiency Testing (PT): An external provider sends blinded, well 
characterized panel at intervals that will be treated like patient sample 
during testing, to a set of laboratories, and the results are analyzed, 
compared and feedback reports generated



Who will organize it?

 WHO

 Syndicate of labs

 Reference lab at RHUH

Who will be enrolled?

 All laboratories wishing to be validated on a voluntary basis 

How it will be done?

 Labs will receive blind samples to be tested

 Labs will receive SOP’s for sample management

 Results will be sent on line in a pre-defined timeline



Report to be filled on line should include:

 Nucleic acid extraction and detection methods

 Methods, instrument and reagent details, manufacturers

 Targets used: E, N, RdRP, ORF-1

 Qualitative results: positive or negative and the Ct

Analysis and Results

 Positive and negative results compared to reference lab results

 Ct obtained compared by statistical analysis with other labs using the 
same platform

 Each lab will receive and see his results ONLY



Dr. Malak Naboulsi



SARS-CoV-2 testing survey  

Purposes:
- Continuous audit and follow-up of accredited 
laboratories
- Preparation for the External Quality 
Assessment of laboratories

01 Data collection 02 Data analysis 03 Recommendations



Laboratory identification:

 Name of laboratory director

 Number of staff working at PCR Lab

 Opening hours 

 Automatization of the lab

 Average nb. of tests/day

Activity of the lab/capacity

SARS-CoV-2 testing information:
• Specimen collection material (Swabs, VTM)

• Extraction reagents and method 
(Manual/automated)

• Amplification and detection reagents

Materials and reagents used are 
in line with Scientific societies 
recommendations?

Data collection 



Data collection 

Pooling Test protocol:
 Written protocol ?????

 Who?
 When ?
 Maximum number of sample/pool

 Written sensitivity pooling test evaluation for 
every reagent.

Volume of pooled tests is
based on scientific evidence?

Result interpretation

 How interpret the result
 Algorithm according to the Ct, genes detected, 

clinical symptoms, sensitivity of reagent…..

Limit the discordance 
between laboratory 



2nd step:
Data analysis 

3rd step: 
Recommendations

In progress 



 In summary: 

What tests are there and how do they work?



Which tests tell whether someone is 
infectious?
 Although the PCR method can test whether someone is infectious, it also 

detects people who have the virus but are not likely to spread it.

 Antigen-based testing, by contrast, could help to rapidly identify people 
who have high levels of virus — those who are most likely to be infectious
to others  isolate them from the community

 It’s still unclear what viral load is the threshold below which a person is no 
longer contagious





To note that …

 Tiny amounts of virus RNA can persist  in someone’s nose or throat for weeks or 
possibly months1

 There is evidence that individuals are unlikely to spread the virus about eight to 
ten days after showing symptoms 2.

1- Sethuraman, N., Jeremiah, S. S. & Ryo, A. J. Am. Med. Assoc. 323, 2249–2251 (2020).

2- He, X. et al. Nature Med. 26, 672–675 (2020).



To note that …
 We face a challenge at the start of infection where virus levels are low. 

 Frequent testing (multiple times per week) and (by Ag method)

 Could help identify  infected people, even if the Ag assays are less 
sensitive than a PCR test, because the amount of virus could rise within 
hours...



 Developping evidence-based guidelines on interpretation of test results is
mandatory

 Please consult

www.sdblb.org



Proponents of the Ag testing say:
Testing people twice a week with a relatively insensitive test could be more 
effective at curbing the spread of SARS-CoV-2 than are more-accurate tests 
done once every two weeks1-

1- Larremore, D. B. et al. Preprint at medRxiv https://doi.org/10.1101/2020.06.22.20136309 (2020).



Proponents of the Ag testing say (ctd)
 To slow outbreaks, the focus should be on identifying those who are at risk 

of spreading SARS-CoV-2 to other people, rather than on spotting anyone 
who is infected with it…..

 When used as a screening tool to frequently assess as many people as 
possible, rapid antigen tests could be “a game changer”



Opponents of the Ag testing say
 Using an antigen test on people that may deliver false negative results, 

offers a false sense of security that could result in lax social distancing, 
and subsequently, more positive cases. 

 “The intent is excellent, but the methodology is poor,”



How do countries plan to use antigen tests?

 Only four antigen tests are FDA approved (quality)

 Screening large numbers of people, whether or not they 
have symptoms

 People who have a negative result from an antigen test 
should also get a PCR test if they show symptoms, to rule 
out the possibility that the rapid test missed an infection.

 Missing even just one positive individual could lead to a 
steep increase in the total number of cases



Could antigen assays be used at home like 
pregnancy tests?
 DIY (Do it Yourself)

 will get a false sense of security from tests that have only limited accuracy.



Should everyone who wants a test get a test?
 At this stage of the pandemic, a “test everyone” strategy is unlikely to be 

feasible and will prevent access of limited resources to those who need 
testing most.

 The creation of testing algorithms proves beneficial in reducing health
care costs and ensuring that limited resources are used wisely

Challenges and Controversies to Testing for COVID-19 ((Binnicker)



Important precautions
 Even when testing negative, people should continue to wash their hands, 

wear masks and avoid gathering in big groups

 Testing cannot replace the basic control measures that need to be in place 
to keep the virus controlled.



Important notice about CE-IVD label



Closing remarks




