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WHO guideline for laboratory confirmation

• To consider a case as laboratory-confirmed by NAAT in an area with 
no COVID-19 virus circulation, one of the following conditions need to 
be met: 
• A positive NAAT result for at least two different targets on the COVID-19 virus 

genome, of which at least one target is preferably specific for COVID-19 virus 
using a validated assay (as at present no other SARS-like coronaviruses are 
circulating in the human population it can be debated whether it must  be 
COVID-19 or SARS-like coronavirus specific); 

• OR  One positive NAAT result for the presence of betacoronavirus, and COVID-
19 virus further identified by sequencing partial or whole genome of the virus 
as long as the sequence target is larger or different from the amplicon probed 
in the NAAT assay used











:پذیرش
پذیرش و بانک نمونه-1
تکمیل فرم های عدم انطباق-2
تکمیل اطلاعات بیمار-3
:مسئول*
طول روز: زمان*

:استخراج
بانک نمونه-1
استخراج-2

:مسئول*
9:00-9:45:  زمان*
14:00-15:45:  زمان*
تاییدیه انجام آزمایش-1: پیش نیاز*
فرم رهگیری نمونه-CDC ،2از 

RealTimePCR(TIB)

: Real Time PCRمسئول*
Real Time PCR   :11:30-10:00زمان *
فرم رهگیری نمونه: پیش نیاز*

:ارزیابی نتایج
:مسئول*
12:30-13:30: زمان*
-2فرم رهگیری نمونه، -1: پیش نیاز*

-4دفتر بحث، -3فرم اطلاعات بیمار، 
 Real Time PCR (TIB)نتایج

Not Detectedنتیجه 

یر  گزارش به مرکز مدیریت بیماریهای واگ
:مسئول*
/  نی گزارش بلافاصله بصورت تلف: زمان*

ساعت بصورت 24مکتوب ظرف مدت 
محرمانه

نتیجه مشکوک 

RealTimePCR(RdRp
Primer Design)

: Real Time PCRمسئول*
Real Time PCR   :15-13:30زمان *
فرم رهگیری نمونه: پیش نیاز*

Confirmatory Nested 
RT-PCR

*RT-PCR(1): F1, R1 primers
*PCR(2): F2, R2 primers

:RT-PCR(1)مسئول *
:PCR(2)مسئول *
:  زمان *

RT-PCR(1) :15-13:30
PCR(2)  :17-15:30

فرم رهگیری: پیش نیاز*

Not Detectedنتیجه 

ت گزارش به مرکز مدیری
بیماریهای واگیر

مسئول*
له گزارش بلافاص: زمان*

وب مکت/ بصورت تلفنی 
ساعت 24ظرف مدت 

بصورت محرمانه

نتیجه مشکوک  Sequencing
مسئول* 
روز بعد : زمان*

ردتأیید

همزمان

:الکتروفورز
و RT-PCR(1)هردو ران * 

PCR(2)
:مسئول*
17-18: زمان*
فرم رهگیری : پیش نیاز*

نمونه
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sample code E gene RdRp gene
113 28.32 31.47
114 27.05 38.47
117 35.92 ND
119 28.55 33.76
120 28.21 33.89
123 31.25 37.28
125 32.3 ND
126 29.98 35.27
127 36.4 37.26
128 26.2 32.63
129 34.2 37.76
130 38.3 37.95
131 30.7 37.06
132 28.7 33.72
133 25.8 30.53
135 30.84 36.61
137 22.3 26.63
138 21.6 27.12
140 29.7 36.96
142 33.5 37.5
143 33.79 ND
144 35 ND
147 32.45 38.32
148 15.25 22.38
149 33.3 ND
150 20.2 26.05
151 35 ND
156 26.9 33.39
157 32.3 ND
158 14.4 20
160 21 26.69

R² = 0.8934
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Positive Predictive Value : 0.1% prevalence
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Positive Predictive Value : 10% prevalence
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WHO position on how many genes to test-2
( as of March 19):
• Laboratory-confirmed case by NAAT in areas with established COVID-

19 virus circulation: 

• In areas where COVID-19 virus is widely spread a simpler algorithm 
might be adopted in which, for example, screening by rRT-PCR of a 
single discriminatory target is considered sufficient



The US-FDA position on how many genes to 
test: ( as of April 21)
• Based on evidence that has become recently available, and with the 

increased spread of COVID-19, FDA believes an appropriately 
validated single viral target SARS-CoV-2 assay could provide 
acceptable performance.



Evaluation of new PCR kits

• New kits became available during February - March – April

• These kits detect multiple targets in SARS2-CoV genome, plus control 
genes

• The first series were all compared with Tib Mol Biol primer-probe set

• Some were chosen for scaling up the lab network, based on:
• Multiple targets
• Internal control
• Good performance
• Price

• Emergency Use Authorization



:پذیرش
پذیرش و بانک نمونه-1
تکمیل فرم های عدم انطباق-2
تکمیل اطلاعات بیمار-3
:مسئول*
طول روز: زمان*

:استخراج
بانک نمونه-1
استخراج-2

:مسئول*
24تا 12:زمان*

فرم رهگیری نمونه:  پیش نیاز

RealTimePCR
: Real Time PCRمسئول*
Real Time PCR   :22:00-10:00زمان *
فرم رهگیری نمونه: پیش نیاز*

:ارزیابی نتایج
:مسئول*
24:00-12:00: زمان*
-2فرم رهگیری نمونه، -1: پیش نیاز*

  Real Time PCRنتایج

یر  گزارش به مرکز مدیریت بیماریهای واگ
:مسئول*
گزارش بلافاصله بصورت : زمان*

الکترونیک

نتیجه مشکوک 

PCRتکرار -
تکرار استخراج

تکرار نمونه گیری-

Mastermix
preparation

استخراج-2
:مسئول*
9:00-20:00: زمان*
فرم رهگیری نمونه:  پیش نیاز*

نتیجه قطعی 



Serological tests

• These tests detect the human immunologic responses against the virus:
• IgM
• IgG

• Target antigen ?
• N
• S
• …

• ELISA is the method of choice.

• Rapid tests





Our evaluations on ELISA kits

• Sensitivity:
• about 80% in hospitalized patients
• Less in outpatients

• Specificity:
• More than 90%

• Indication of use is under evaluation:
• Epidemiological surveys
• Health care workers
• Plasmapheresis?



Position of WHO on serologic tests

• Serological surveys can aid investigation of an ongoing outbreak and 
retrospective assessment of the attack rate or extent of an outbreak. 
In cases where NAAT assays are negative and there is a strong 
epidemiological link to COVID-19 infection, paired serum samples (in 
the acute and convalescent phase) could support diagnosis once 
validated serology tests are available. Serum samples can be stored 
for these purposes. 



Our Evaluations on Rapid tests



Our Evaluations on Rapid tests

• Sensitivity:
• More than 70% in hospitalized patients

• About 50% in outpatients

• Specificity: more than 90%

• Indication of use?



Position of WHO on rapid serologic tests

• Based on current data, WHO does not recommend the use of 
antibody-detecting rapid diagnostic tests for patient care but 
encourages the continuation of work to establish their usefulness in 
disease surveillance and epidemiologic research.

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/early-investigations


Position of US-FDA on serologic tests

• As stated in Section IV.D of the FDA's Policy for Diagnostic Tests for 
Coronavirus Disease-2019, the FDA does not intend to object to the 
development and distribution by commercial manufacturers, or 
development and use by laboratories, of serology tests to identify 
antibodies to SARS-CoV-2, where the test has been validated, 
notification is provided to FDA, ….

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/policy-diagnostic-tests-coronavirus-disease-2019-during-public-health-emergency


• and information along the lines of the following is included in the test 
reports:
• This test has not been reviewed by the FDA.

• Negative results do not rule out SARS-CoV-2 infection, particularly in those 
who have been in contact with the virus. Follow-up testing with a molecular 
diagnostic should be considered to rule out infection in these individuals.

• Results from antibody testing should not be used as the sole basis to diagnose 
or exclude SARS-CoV-2 infection or to inform infection status.

• Positive results may be due to past or present infection with non-SARS-CoV-2 
coronavirus strains, such as coronavirus HKU1, NL63, OC43, or 229E.



Rapid tests

• Immunologic based:
• Ab

• Ag

• Molecular based
• Isothermal Amplification



Robin Patel et al. mBio 2020; doi:10.1128/mBio.00722-20



The Laboratory Scale up 

• Establishing a national laboratory network to provide technical and 
reagent support, standardization of protocols and collect the results 
nationally
• A reference Lab ( Pasteur Institute of Iran)
• More than 100 labs currently active
• The required testing capacity was estimated to be around 100 

tests/day/million people for the first phase (mostly hospitalized patients)

• The required testing capacity is estimated to be around 250 tests/day/million 
people for the public health and hospital-based interventions

• Private medical labs



Future challenges for the labs

• Dimensions depend on the needs of health system

• Returning to work criteria are a current question.

• Other methods of scaling up the testing service are being 
investigated:
• Pooling samples

• New technologies are being developed.

• Sample collection is still a big challenge.

• Logistics


