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Performance of self-sampling options



Deep throat saliva (DTS)Deep throat sa iva (DTS) 
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Deep throat saliva (DTS)

563 serial samples:
150 deep throat saliva (DTS)
309 pooled nasopharyngeal & throat swabs (NPSTS)
104 sputum

2 hospitals: PWH & UCH
50 COVID confirmed patients

All specimens collected during virus shedding period were included

+   +   - +   - -

+   +        - - -

+    - +   - -

Sputum

Pooled nasopharyngeal + throat swabs (NPSTS)

Sputum



Deep throat saliva (DTS)

Overall

Positive rate

Per specimen (N=563) Per patient (mean)

(N=50)

Deep throat saliva (DTS) 68.7% 72.3%

Pooled nasopharyngeal & throat 

swabs (NPSTS)

80.9% 82.6%

Sputum 89.4% 91.7%



Deep throat saliva (DTS)

Time of collection



Severity

Deep throat saliva (DTS)
Dx yield ↓ asym / mild cases



Deep throat saliva (DTS)

Head-to-head comparison
Synchronized specimens

(collected on the same day)

52 sets collected from 21 patients

 Significantly higher virus conc. at Day 6-10 for all specimen types

 DTS yields the lowest virus conc. for nearly all time frames 



Deep throat saliva (DTS)

Correlation ∞ sputum

Synchronized (same day) samples

Vi
ra

l R
N

A 
co

nc
. L

og
 co

py
/m

L

DTS False-Negative Rate

48 DTS collected 1st week

 Sputum producers: 8.3%

 Non-sputum producers: 22.2%

DST False-Negative rate:

2.6 x ↑ in patients without 
sputum

 70% patients not produce 
sputum in 1st week



Deep throat saliva

Mouth gargle with saline



Gargle with saline vs. deep throat saliva (DTS)
PWH : 49 COVID patients
2 paedi (12 & 17 yr)
109 synchronized samples

Self-collect specimen - mouth gargle with saline



Self-collect specimen – nasal epithelial lining fluid (NELF)Self-collect specimen - nasal epithelial lining fluid (NELF) 



Self-collect specimen – nasal epithelial lining fluid (NELF)

Sensitivity
94% c.f. Nasopharyngeal + throat swabs (NPSTS)

1.4x higher than saliva (DTS)

Stability

Over 3 days at room temp.
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A good option of 
self-collect specimen 
for older children
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Early immune markers in COVID-19

SARS-CoV-2 

PAMPs & DAMPs 

i 
Cytokines storm 

Acute phase reactants 

f CRP, Fibrin;ogen, haptoglobin 
complement components 

/ 

Thrombocyt,osis 

't Plaitelets 
recruitment 

• • IL-6 , 
•• • TNF-a 
• IL-1 

I 

Diminished Type I IFN response 

Tolerance _____-" 

• + 11FN1 -------

T cell Exhaustion 
! NK cell prolifer.ation 

\ I 
1Reduced Th1 response 
and cytotoxic activity 

EARLY PHASE I LA TE PHASE 



40 patients (24-72 yr, 53% male, 18% smokers)
• 8 mild (no pneumonia)
• 15 moderate (pneumonia)
• 17 severe/critical (O2 / ventilation)

Early phase
<7 days from illness onset

Late (critical) phase
8-12 days from illness onset

40 cytokines
sCD40L, EGF, Eotaxin/CCL11, FGF-2, Flt-3 ligand, Fractalkine, G-
CSF, GM-CSF, GRO-α, IFN-α2, IFN-γ, IL-1α, IL-1β, IL-1RA, IL-2, IL-
3, IL-4, IL-5,IL-6 IL-7, IL-8, IL-9, IL-10, IL-12 (p40), IL-12 (p70), IL-

13, IL-15, IL-17A, IL-18, IP-10, MCP-1, MCP-3, MDC (CCL22), 
MIG/CXCL9, MIP-1α, MIP-1β, TGF-α, TNF-α, TNF-β and VEGF. 

Cytokine markers in COVID-19



11 cytokines consistently different in both early- and late-phase

7 cytokines
↑ severity

4 cytokines
↓ severity



4 cytokines associate with severity only in early phase, not late-phase 

↑ ~ severity ↓ ~ severity



7 cytokines associate with severity only in late-phase, not early-phase 

↑ ~ severity

↓ ~ severity



Predict  severe/critical  infections

Age-adjusted

Early biomarker < 7 days

Late biomarker 8-12 days

Potential biomarker



Critical patients – Late phase (cytokine at ICU admission)

ICU stay

Ventilation 
duration

Highest dose
Norepinephrine



Diagnostic PCR    ⇨    Genomic RNA

???
Monitoring PCR    ⇨   Sub-genomic RNA

Subgenomic RNA



Subgenomic RNA profile

376 resp. samples from individual COVID-19 patients
Ct values: 12.2 – 32.5
Collection: median 6 (0-31) days from onset
Asymptomatic : 7%
Mild: 35%
Moderate (pneumonia) : 37%
Critical (O2 /ventilation): 21%

124 serial samples (2-47 days from onset)
• 45 upper resp.
• 37 lower resp.
• 42 stool

10 patients
• 4 mild
• 5 moderate
• 1 critical

Catch all – Next Generation Sequencing Real-time PCR targeting specific subgenomic RNA



88%
Subgenomic RNA profile
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Culture +ve specimens
High viral load (low Ct)
Full-set subgenomic PCR +ve

Culture -ve specimens
Moderate viral load (Ct)
Full-set subgenomic PCR +ve

Culture -ve specimens
Low viral load (high Ct)
Full-set subgenomic PCR -ve

Virus isolation vs. subgenomic RNA RT-PCR



Serial specimens tested POSITIVE by diagnostic (genomic) PCR

Full-set sgRNA +ve only upto 10 
day from onset

None of stool samples
had full-set sgRNA
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Upper & lower resp. & stool 
diagnostic PCR +ve for 2-3 weeks
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Full-set subgenomic RNA PCR +ve
 Upper resp.
 Lower resp.
 Stool

Serial specimens tested POSITIVE by diagnostic (genomic) PCR
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Prolonged diagnostic (genomic) PCR +ve

Full-set subgenomic RNA PCR only +ve in early samples  

Serial specimens tested POSITIVE by diagnostic (genomic) PCR
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Full-set subgenomic RNA PCR

Became +ve again

Serial specimens tested POSITIVE by diagnostic (genomic) PCR
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 (D

x
PC

R) Prolonged diagnostic PCR +ve in stool

Subgenomic RNA PCR all -ve

Serial specimens tested POSITIVE by diagnostic (genomic) PCR



Martin Wong Rita NgChristopher LaiGrace Lui Renee ChanAlbert LiDavid Hui Lowell LingCK Wong

Public Health Laboratory Services Branch Prince of Wales Hospital United Christian Hospital



Thank you
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