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Abstract
Background
Pediatric COVID-19 studiesexploring the relationships between NPS and saliva viral

loads, clinical and immunological profiles are lacking.

Methods
Demographics, immunological profiles, nasopharyngeal swab (NPS), and saliva
samples collected on admission, and hospital length of stay (LOS) were assessed in

children below 18 years with COVID-19.

Findings



91 patients were included between March and August 2020. NPS and saliva viral
loads were correlated (r=0.315, p=0.01). Symptomatic patients had significantly
higher NPS and saliva viral loads than asymptomatic patients. Serial NPS and saliva
viral load measurements showed that the log;o NPS (r=-0.532, p<0.001) and saliva
(r=-0.417, p<0.001) viral loads for all patients were inversely correlated with the days
from symptom onset with statistical significance. Patients with cough, sputum,and
headache had significantly higher saliva, but not NPS, viral loads. Higher saliva, but
not NPS, viral loads were associated with total lymphopenia, CD3 and CD4
lymphopenia (all p<0.05), and were inversely correlated with totaldymphocyte (r=-
0.43), CD3 (r=-0.55), CD4 (r=-0.60), CD8 (r=-0.41), B (r=-0.482), and NK (r=-0.416)

lymphocyte counts (all p<0.05).

Interpretation

Saliva viral loads on admission-in children correlated better with clinical and
immunological profiles than NPS.

Introduction

Since the coronavirus disease 2019 (COVID-19) outbreak in late December 2019,
more than 81 million people have been infected globally and more than 1.8 million
people have died." Studies in Asia reported the majority of children with COVID-19
had only mild symptoms.>* Children with COVID-19 had various symptoms including
fever, pneumonia, and low lymphocyte count that were associated with prolonged
viral shedding,* whereas their immunoglobulin G (IgG) and neutrophil to lymphocyte
ratio were negatively associated with liver and myocardial enzymes.> However,

clinical studies focusing on the association between clinical outcomes and



immunological profiles in children with COVID-19 are lacking. Furthermore, the
association between respiratory tract viral load and immunological profiles has yet

to be explored.

Immunological studies showed that adults with COVID-19 with lymphopenia and
suppressed T lymphocyte subsets and NK cells were predicted to have a more severe
infection.®® Furthermore, severe patients had a higher ratio of conventional
dendritic cells to plasmacytoid cells.’ A recent adult study demonstrated that saliva

1011 3nd that

viral load was reliable for the diagnosis and monitoring of SARS-CoV-2,
saliva was possibly superior to nasopharyngeal swabs (NPS) samples with less
variation and false-negative results. ** However, many studies exploring the viral
load burden in children have only used NPS samples.’® SARS-CoV-2 RNA was
detectable during the early phase of infection in mildly symptomatic and
symptomatic children,** and saliva viral load was also the highest around the time of
presentation.” Therefore, comparing the clinical utility and correlation of viral loads
in NPS and saliva in children-with COVID-19 is an important research question that
needs to be answered. This study aimed to determine the relationships between the
clinical' symptoms, immunological profiles, viral loads in NPS and saliva, and hospital

length of stay (LOS) in children with COVID-19, as well as compare symptomatic and

asymptomatic patients.

Methods

Patient recruitment and clinical data collection



Pediatric patients below 18 years of age who tested positive for SARS-CoV-2 by
reverse transcriptase polymerase chain reaction (RT-PCR) of respiratory specimens
and admitted to the Princess Margaret Hospital or Queen Elizabeth Hospital in Hong
Kong between 12 March and 8 August 2020 were included in the analysis.
Asymptomatic patients, detected by screening at the border or by contract tracing,
were also admitted as part of the territory-wide infection control policy in Hong
Kong. Demographic details including age, gender, symptoms, travel history, and
length of hospital stay were collected. Laboratory tests performed-on admission
included complete blood count (CBC), renal and liver function tests, immunoglobulin
G/A/M (1gG/1gA/1gM) levels, and lymphocyte subsets. NPS was obtained for the
detection of the presence of SARS-CoV-2 RNA.'NPS and saliva were also collected for
viral load measurements on admission and were repeated every five to seven days
until discharge. Saliva for viral load quantification was collected for children > 3 years
old by spitting saliva into a sterile bottle in the morning before brushing teeth and
having breakfast. Only NPS will be collected for viral load study if they were unable

to provide saliva specimens, especially for younger children.

Clinical definitions

Lymphopenia or lymphocytosis, including subsets, were defined as lower than the
10" and higher than the 90" percentile based on the Chinese pediatric age and
gender-matched reference ranges.® Clinical and laboratory profiles were compared
between patients with lymphopenia and lymphocytosis. For discharge criteria before
6 July 2020, patients with COVID-19 should have two consecutive negative RT-PCR

results for SARS-CoV-2 taken at least 24 hours apart before they could be discharged



from hospital. Patients testing positive had another repeat RT-PCR test every 2 to 3
days until the NPS results were negative. For discharge criteria after 6 July 2020, all
patients with COVID-19 were allowed to be discharged from isolation facilities with
detectable SARS-CoV-2 anti-nucleoprotein (NP) IgG antibodies in their serum
regardless of a positive RT-PCR result of a respiratory specimen.’ Anti-NP 1gG
measurements were performed on day 5 or day 10 after admission for
asymptomatic patients and symptomatic patients, respectively. If no antibodies

were detected, serology was repeated every 2 to 3 days.

Laboratory tests

Nasopharyngeal swabs obtained during admission ‘and for monitoring of the
presence of SARS-CoV-2 were tested by RT-PCR using a LightMix® Modular SARS and
Wuhan CoV E-gene kit (TIB Molbiol, Berlin, Germany) on a LightCycler Multiplex RNA
Virus Master (Roche, Penzberg, Germany) according to the manufacturer’s
instructions as previously described.'® SARS-CoV-2 viral load analysis of NPS and
saliva samples were determined by RT-PCR assay developed by the University of
Hong Kong targeting the RNA-dependent RNA polymerase /helicase gene of SARS-
CoV-2 (COVID-19-RdRp/Hel). Details of the test have been published elsewhere.™
The lymphocyte subsets were determined by immunophenotyping of peripheral
blood lymphocytes using a single platform with a lyse-no-wash procedure on a
FC500 flow cytometer (Beckman Coulter, Brea, California, USA). The lymphocyte
subsets included total T cells (CD3+), helper T cells (CD3+CD4+), cytotoxic T cells
(CD3+CD8+), total B cells (CD19+), and total NK cells (CD3-CD16/CD56+). SARS-CoV-2

anti-NP IgG was measured using a chemiluminescent microparticle immunoassay for



the qualitative detection of IgG in patient serum against the SARS-CoV-2

nucleoprotein (Abbott, Abbott Park, lllinois, USA). %

Ethics approval

This study was approved by the University of Hong Kong/Hospital Authority Hong
Kong West Cluster Institutional Review Board (reference number: UW 20-292), the
Kowloon West Cluster Research Ethics Committee (reference number: KW/FR-20-
086) and the Kowloon Central Cluster Research Ethics Committee (reference number:
KC/KE-20-0140/ER-1). Individual informed consent was not required as’it is a

retrospective study and all patients’ data were kept anonymous.

Statistical analysis

Statistical analyses were performed using SPSS software version 19 (Armonk, New
York, USA), Microsoft Excel (Microsoft, Redmond, Washington, USA) and Statistical
Analysis System v9.4 (SAS Institute Inc., Cary, NC). Continuous variables were
expressed as mean and interquartile ranges (IQR) and analyzed by independent t-
test or Mann-Whitney U test where appropriate. Categorical variables were
expressed as number (%) and analyzed by Chi-square test or Fisher exact test.
Unpaired T-test was performed to analyze the association between the clinical
symptoms and the log;o of viral load. Pearson correlation was performed to analyze
the relationship between the laboratory results and the logy viral load. A two-tailed

p-value less than 0.05 was considered statistically significant.

Results



Demographics and Clinical Profiles

Between 12 March and 8 August 2020, 91 children with COVID-19 were admitted to
the Princess Margaret Hospital and the Queen Elizabeth Hospital in Hong Kong. The
mean age was 9.01 years (IQR 4 - 13 years, range 0.1 - 18 years); 48.4% (44/91) were
male; 30.8% (28/91) were asymptomatic. The majority had no significant past
medical history. One patient had asthma, one had attention deficit hyperactivity
disorder, one had repaired coarctation of the aorta, one had epilepsy, and one had
tuberous sclerosis. Most commonly reported symptoms included fever (38.5%;
35/91), cough (23.1%), rhinorrhea (19.8%), and sputum production (12.1%). Five
patients reported ageusia and four patients reported anosmia, of which three
patients reported suffering from both symptoms. None required intensive care or
mechanical ventilation, and no mortality was reported. Among all patients, 28
(30.8%) symptomatic patients received combination antiviral therapy
lopinavir/ritonavir (Kaletra®), and nine asymptomatic patients also received
empirical treatment. At the time of the analysis, 27 and 56 patients were discharged
before and after 6 July 2020, respectively, and eight were still in hospital.
Symptomatic patients discharged before 6 July 2020 had significantly longer LOS
(27.1 vs. 16.3 days, p=0.024). There were no significant differences between
symptomatic and asymptomatic patients discharged after 6 July 2020 in terms of LOS

(Table 1).

Immunological Profiles
Based on age- and gender-matched lymphocyte and lymphocyte subset references,

41 patients had total lymphopenia, 20 had CD3 lymphopenia, 15 had CD4



lymphopenia, 24 had CD8 lymphopenia, 19 had B lymphopenia, and 21 had NK
lymphopenia. Children with total lymphopenia were significantly older (mean age
10.4 vs. 7.9 years, p=0.027). Only a very small number of children had lymphocytosis.
There were no significant differences between the lymphocytosis and non-

lymphocytosis groups.

NPS and Saliva Viral Load Profiles

On admission, 42 patients had both NPS and saliva viral loads measured. The
concordance of NPS and saliva viral load was 100%. There was a significant
correlation (r=0.315, p=0.01) between NPS and saliva logyg viral loads (Figure 1).
Symptomatic patients had significantly higher NPS viral loads (mean logs, viral load
6.8 vs. 5.7 copies/mL, p=0.014) and higher saliva viral loads (mean logyo viral load 5.8
vs. 4.5 copies/mL, p=0.002) compared to those of asymptomatic patients. (Table 1)
Patients with cough (mean logigviral load 6.4 vs. 4.9 copies/mL, p=0.002), sputum
production (mean logso viral load 6.4 vs. 5.2 copies/mL, p=0.036), and headache
(mean logygviral'load 7.3 vs.’5.2 copies/mL, p = 0.008) had higher saliva viral loads

than those without the symptoms (Supplementary file).

Correlation between serial viral load measurements and days from symptom onset
Figure 2 showed the serial NPS and saliva viral loads measurements of all patients
against the symptom onset date presented in scatterplot manner. The logio NPS (r=-
0.532, p<0.001) and Saliva (r=-0.417, p<0.001) viral loads for all patients were

inversely correlated with the days from symptom onset with statistical significance.



Correlation between immunological profiles and viral loads

Significantly higher saliva viral load was observed in children with total lymphopenia
(mean logy viral load 5.8 vs. 4.9 copies/mL, p=0.031), CD3 lymphopenia (mean logi
viral load 6.1 vs. 5.1 copies/mL, p=0.031), and CD4 lymphopenia (mean logy viral
load 6.4 vs. 5.1 copies/mL, p=0.013) compared to those without lymphopenia (Table
2). Saliva viral load on admission was inversely correlated with total lymphocyte (r=-
0.43, p=0.001), CD3 cell counts (r=-0.55, p=0.005), CD4 cell counts (r=-0.60, p=0.002),
CD8 (r=-0.41, p=0.049), B cell counts (r=-0.482, p=0.017) and NK'cell counts (r=-0.416,
p=0.043). There were no significant correlations in NPS viral loads across the
immunological profiles or with any blood results (Supplementary File). We
performed subgroup analysis for the 42 patients who had both NPS and saliva viral
load measured. The correlation remained significant between saliva viral load and
total lymphocyte (r=-0.381, p=0.013), CD3 cell counts (r=-0.702, p=0.003), CD4 cell
counts (r=-0.692, p=0.004), CD8 cell counts (r=-0.710, p=0.003) and B cell counts (r=-

0.515, p=0.049), but not'between NPS viral load and their lymphocyte subsets.

Discussion

To date, this is one of the largest pediatric COVID-19 studies to explore the
relationship between the clinical outcomes, immunological profiles, and NPS and
saliva viral loads. Our study demonstrated that saliva viral load, but not NPS viral
load, had better correlations with clinical symptoms, hospital LOS and immunological

profiles.



Children with respiratory symptoms and headache were more likely to have higher
saliva viral loads, but there were no significant differences in their NPS viral loads.
Pediatric cross-sectional studies have shown that approximately 30% - 50% children
did not present with fever, >** which suggested NPS viral load might not be the best
to correlate with the clinical symptoms and immunological profiles. In a recent study
by Chong et al with a smaller sample size of 18 children that compared cycle
threshold values of SARS-CoV-2 in NPS and saliva, they concluded thatsaliva was not
useful for the diagnosis of children with COVID-19.%* Conversely, saliva was also
shown to be a reliable specimen for the detection of SARS-CoV-2 by RT-PCR,*? and
using saliva for the detection of SARS-CoV-2 RNA had less variability and less false
negatives.” Yonker et al. reported that children with COVID-19 had significantly
higher viral load in NPS compared with in oropharyngeal swabs,** but data on saliva
viral load was lacking in this study. Nevertheless, obtaining NPS can cause significant
discomfort, especially in young children. There is also a risk of generating aerosol,
which increases the infection risk in healthcare workers.? Therefore, using saliva for

the detection of SARS-CoV-2 virus in children could be considered in the future.

Symptomatic patients had significantly higher NPS and saliva viral loads on admission
comparedto those of asymptomatic patients. Symptomatic patients who were
discharged before 6 July 2020 had longer LOS compared to asymptomatic patients.
These patients were discharged based on two consecutively negative RT-PCR results
from NPS samples, and the asymptomatic group remained hospitalized for a mean
duration of 16.3 days. Study has shown that asymptomatic patients had lower

infectivity than symptomatic patients,*® and data from our study also demonstrated



that both NPS and saliva viral load decreased with time. In addition, patients may
not be infectious for the entire course of virus detection, as it may not represent
infectious viable virus. Future studies should explore the infectivity of asymptomatic
children during the later phase of infection by viral culture in order to avoid

prolonged hospitalization unnecessarily.

Recent studies reported that adults with severe clinical symptoms had significantly
higher viral load in NPS and longer viral shedding period than adults with milder
disease.’’ A study also reported that NPS viral load was a predictor for mortality in
adults.? These studies, however, did not address the association between viral load
and clinical severity with respect to immunological profiles, especially in the
pediatric population. We observed that patients with total, CD3, and CD4
lymphopenia were more likely to have higher saliva viral load on admission, but not
NPS viral load on admission, when comparing with those without lymphopenia.
Saliva viral load was inversely correlated with the total, CD3, CD4 and B lymphocyte
counts on admission. An earlier study showed that angiotensin-converting enzyme
(ACE) 2-positive epithelial cells lining salivary gland ducts were early target cells of
SARS-CoV.” Thesalivary gland is an important immune organ that is constantly
exposed to pathogens. It contains antigen-presenting dendritic cells, and is a site of
B cell activation, isotype switching and the induction of antigen-specific cytotoxic T
lymphocytes.*® Zhou et al. reported that during the acute phase of SARS-CoV-2
infection in adults, despite neutralizing antibodies rapidly and abundantly being
generated, there was impaired dendritic cell and T cell immune responses and

delayed RBD- and NP-specific T-cell development.’ Wang et al. demonstrated that



the total lymphocytes, CD4+ and CD8+ T cells, B cells, and NK cells were all
decreased in adult COVID-19 patients, which was more prominent in severe patients
than in those with mild disease.® Zhang et al. also reported that adult patients with T
cell lymphopenia had worse clinical outcomes.*! These clinical findings support the
interaction between COVID-19 infection, especially via the salivary glands, and the

evasion of the immune system.

Findings in this study need to be interpreted with the following caveats. Notall
patients in our cohort received all the assessment on admission. Only 22 patients
had both saliva viral load and lymphocyte subset measured, and-only 33 patients had
both NPS viral load and lymphocyte subset measured. Nevertheless, saliva viral load
remained significantly associated with longer LOS after adjusting for treatment. In
the subgroup analysis, saliva viral load remained to be significantly correlated with
lymphocyte subset and performed better than NPS viral load. None of the patients in
our cohort developed severe disease, therefore comparison between mild and
severe COVID-19 was not possible. Multiple pediatric COVID-19 studies have
reported that the majority of children with COVID-19 were either asymptomatic or
suffered only mild symptoms. Saliva viral load was not measured in children younger
than three years old, as well as in some pre-school children, because they were
unable to provide saliva specimen. Future studies should explore whether using
commercially available saliva collection devices for infants are suitable for the

detection of SARS-CoV-2.

Conclusion



Saliva viral load appeared to correlate better with clinical symptoms, hospital length
of stay and immunological profiles than NPS viral load. Symptomatic children had
higher NPS and saliva viral loads on admission, which predicted longer hospital stay
regardless of the antiviral treatment. Saliva viral load correlated well with NPS viral
load. Patients with total, CD3, and CD4 lymphopenia were more likely to have higher
saliva viral load, but not NPS viral load. Both B lymphocyte counts and I1gG levels
were predictors of hospital LOS. Larger-scale studies are needed in the future to
compare the sensitivity and specificity of using NPS versus saliva viral load for the
detection of SARS-CoV-2 in children.
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Table 1. Comparison between asymptomatic and symptomatic children with COVID-
19.

Asymptomati | Symptomatic p-
C Mean (IQR) value

Mean (IQR) N =63 s
N= 28




Age (years) 8.6 (4.3-11.0) 9.2 (4.0-15.0) | 0.658
Male 16 (57.1%) 28 (44.4%) | 0.364
Treatment 9(32.1%) 19 (30.6%) 1.000
(lopinavir/ritonavir)
Length of Stay (days)
Discharged on or before 6 July 2020 16.3 (10.5- 27.1(16.5- 0.024*
21.5) 38.5)
Discharged after 6 July 2020 12.4 (11.0- 11.4 (9.0-14.3) | 0.296
14.0)
NPS (logio copies/mL) 5.7 (4.3-7.4) 6.8 (5.6-8.3) | 0.014*
Saliva (logyo copies/mL) 4.5(3.6-5.1) 5.8 (4.9-6.7) | 0.002*
Total white cell count (x 10°/L) 6.0 (7.4-4.1) 5.8(4.2-6.4) | 0.751
Hemoglobin (g/dL) 12.8 (13.5- 13.2(14.3- 0.250
12.0) 12.4)
Platelets (x 10°/L) 258.4 (298.0- | 278.1(317.0- | 0.331
210.0) 215.0)
Neutrophil (x 10°/L) 2.5 (1.5-2.9) 2.5(1.7-3.2) | 0.950
Lymphocytes (x 10°/L) 2.9(1.6-3.8) 2.7 (1.6-2.8) | 0.558
Monocyte (x 10°/L) 0.5(0.3-0.6) 0.5(0.4-0.6) | 0.645
CD3+ T cells (cells/uL) 2049.5 1557.1 0.235
(1165.— (1012.0-
2367.0) 1690.5)
CD4+ Helper T cells (cells/uL) 1020.5 (628.0- | 775.7 (439.8- | 0.221
1238.0) 849.8)
CD8+ Cytotoxic T Cells (cells/pL) 792.8 (482.0- 543.5(358.8- | 0.132
874.0) 592.0)
B Cells (cells/pL) 433.1 (209.0- 359.3(185.8- | 0.584
653.0) 372.3)
Natural Killer-Cells 330.1(117.0- 288.6 (109.5- 0.647
(cells/ul) 444.0) 404.8)
Urea (mmol/L) 3.4 (2.6-4.2) 3.9(3.0-4.7) | 0.081
Creatinine (umol/L) 41.6 (32.0- 44.9 (29.0- 0.383
49.0) 57.0)
Creatine Kinase (U/L) 122.5 (69.0- 99.7 (62.0- 0.477
113.0) 117.5)
Troponin I (ng/L) 1.9(1.9-1.9) | 11.3(1.9-10.5) | 0.198
Lactate Dehydrogenase (U/L) 219.5 (181.0- 220.0 (179.0- | 0.967
249.0) 265.0)
Alanine Aminotransferase (U/L) 18.0 (13.0- 20.1(12.0- 0.543
22.0) 21.0)
Alkaline Phosphatase (U/L) 180.7 (113.8- 194.8 (92.0- 0.668
227.8) 237.0)
Albumin (g/L) 38.9(37.0- 40.2 (38.0- | 0.064




41.0) 42.0)
Globulin (g/L) 33.0(30.0- 34.0 (32.0- 0.268
35.0) 36.3)
Immunoglobulin G (g/L) 14.9 (9.0-13.5) | 11.0(9.5-13.3) | 0.179
Immunoglobulin A (g/L) 1.4 (0.8-1.8) 1.5(0.8-1.9) 0.571
Immunoglobulin M (g/L) 1.2 (0.7-1.5) 1.3(0.9-1.7) 0.591
Erythrocyte Sedimentation Rate 8.6(2.5-13.0) | 12.0(5.0-15.3) | 0.370
(mm/hr)
C Reactive Protein (mg/dL) 1.4 (0.7-1.0) 1.7 (0.7-2.0) 0.495

e p<0.05

Table 2. Comparison of nasopharyngeal swab (NPS) and saliva viral loads for patients
with lymphopenia and non-lymphopenia.

Lymphopenia Non-lymphopenia Sig. (2-
tailed)
N Mean (IQR) | N Mean (IQR)
Viral load NPS 36 6.7 (5.5-8.3) | 42 6.2 (4.3-7.8) | 0.187
(Log1o/ Saliva 26 5.8(4.7-7.0) | 28 4.9(3.9-5.8) | 0.031*
copies/mL)
T cell Non-T cell Sig. (2-
lymphopenia lymphopenia tailed)
N Mean (IQR). | N Mean (IQR)
Viral load NPS 15 7.1(6.0-8.3) | 63 6.3 (4.7-7.9) | 0.165
(Logio/ Saliva 14 |6.1(5.0-7.3) | 40 5.1(3.9-5.8) | 0.031*
copies/mL)
CD4 Lymphopenia | Non-CD4 Sig. (2-
lymphopenia tailed)
N Mean (IQR) | N Mean (IQR)
Viral load NPS 11 7.3(6.7-8.4) | 67 6.4 (4.8-7.9) | 0.114
(Log1o/ Saliva 10 |6.4(5.0-7.8) | 44 5.1(3.9-5.8) | 0.013*
copies/mL)

Lymphopenia refers to <10™" percentile of age and gender-matched reference.

*p<0.05

Figure 1. Correlation analysis between saliva and nasopharyngeal swab (NPS) viral

loads
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Saliva and NPS viral load were correlated with statistical significance. (r=0.315,
p=0.01)

Figure 2. Correlation between serial'nasopharyngeal swab (NPS) and saliva viral
loads, and the days from symptom onset.
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Supplementary File
Table 1. Comparison of mean nasopharyngeal swab (NPS) viral load and saliva viral load with
clinical symptoms.

Mean NPS viral p-value Mean Saliva viral | p-value
load (IQR) load (IQR)

Fever N 6.2 (4.3-7.8) 0.083 5.1 (3.9-5.9) 0.110




Y 6.9 (5.7-8.3) 5.9 (4.9-6.5)
Cough N 6.5 (4.8-8.1) 0.818 4.9 (3.9-5.8) 0.002
Y 6.6 (5.7-8.1) 6.4 (5.1-7.0)
Sputum N 6.4 (4.9-8.1) 0.623 5.2 (3.9-6.1) 0.036
Y 6.8 (5.7-8.2) 6.4 (5.0-8.7)
Running nose N 6.6 (5.2-8.1) 0.233 5.1(3.9-6.1) 0.055
Y 6.0 (4.4-7.9) 6.2 (5.0-7.1)
Sneeze N 6.5 (5.0-8.1) 0.452 5.3 (4.2-6.2) -
Y 55 (4.7-) -
Stuff nose N 6.5 (5.0-7.9) 0.486 5.3 (4.2-6.2) -
Y 7.2(4.7-) -
Ageusia N 6.5 (5.1-8.1) 0.257 5.3 (3.9-6.1) 0.322
Y 5.5 (4.3-6.8) 6.2 (4.7-)
Anosmia N 6.5 (4.9-8.1) 0.994 5.3 (3.9-6.1) 0.481
Y 6.5 (6.0-) 6.0 (4.7-)
Inappetence N 6.5 (5.0-8.1) 0.611 5.4 (4.0-6.2) 0.797
Y 6.2 (4.6-8.3) 5.1(4.8-)
Headache N 6.4 (4.9-8.0) 0.493 5.2 (3.9-6.1) 0.008
Y 7.0 (5.6-8.2) 7.3(5.2-9.4)
Dizziness N 6.5 (4.9-8.1) 0.745 5.4 (4.4-6.2) 0.444
Y 6.1 (5.7-) 4.5(3.6-)
Vomit N 6.5 (4.9-8.1) 0.946 5.3 (4.1-6.1) 0.387
Y 6.5 (4.8-8.0) 6.7 ()
Diarrhea N 6.5 (5.0-8.1) 0.608 5.3.(4.0-6.1) 0.897
| [Y [61(4675) | [ 5.5(4.8-)
Stomachache N 6.5 (4.9-8.1) 0.647 5.3 (4.2-6.2) -
Y 7.1(6.7-) -
Chest pain N 6.5 (4.9-8.1) 0.917 5.3 (3.9-6.1) 0.076
Y 6.6 (6.6-) 6.9 (5.4-)
Tiredness N 6.5 (5.1-8.1) 0.478 5.3(3.9-6.2) 0.718
| [Y [61(3881) | [ 5.6 (4.7-5.3)
Myalgia N 6.5 (4.9-8.0) 0.315 5.3 (4.2-6.2) -
| [Y 830 | [ -

Table 2. Correlation analysis between NPS viral load and immunological profiles

r p value
Total Lymphocytes -0.036 0.759
Total T cells -0.187 0.298
CDAT Cells -0.196 0.274
CD8 T Cells -0.158 0.379
B cells -0.231 0.196
NK cells 0.032 0.858
Immunoglobulin G -0.224 0.088
Immunoglobulin A -0.191 0.147
Immunoglobulin M -0.068 0.609

Table 3. Correlation analysis between saliva viral load and immunologicla profiles

r p value
Total Lymphocytes -0.430 0.001
Total T cells -0.553 0.005
CD4 T Cells -0.603 0.002
CD8 T Cells -0.406 0.049
B cells -0.482 0.017
NK cells -0.416 0.043
Immunoglobulin G -0.236 0.127
Immunoglobulin A 0.062 0.692
Immunoglobulin M 0.032 0.843




Supplementary Figure 1. Correlation analysis between log;g nasopharyngeal swab,

logig saliva viral load and lymphocyte subsets.

Viral Load (g, coples

Correlation analysis for (a) Logignasopharyngeal swab (NPS) viral load with total
lymphocyte count (r=-0.36, p=0.759); (b) Logio saliva viral load with total lymphocyte
count [r=-0.43, p=0.001]; (c) Log1oNPS viral load with T cell Count (r=-0.187,
p=0.298); (d) Logip saliva viral load with T lymphocyte count [r=-0.55, p=0.005]; (e)
Log10 NPS viral load with CD4 count (r=-0.196, p=0.274) (f) Log1o saliva viral load with
CD4 lymphocyte count (r=-0.6, p=0.002); (g) Logio NPS viral load with CD8
lymphocyte count (r=-0.158, p=0.379) (h) Logosaliva viral load with CD8 lymphocyte
count (r=-0.41, p=0.049) (i) Logio NPS viral load with B lymphocyte count (r=-0.231,
p=0.196); (j) Logip saliva viral load with B lymphocyte count (r=-0.482, p=0.017); (k)
Log10NPS viral load with NK lymphocyte count (r=0.032, p=0.858) () Logigsaliva viral
load with NK lymphocyte count (r=-0.416, p=0.043)





