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EXECUTIVE SUMMARY 

The purpose of this study was to test the efficacy of calcium glycerophosphate (CGP) as a 

therapeutic agent against SARS-CoV2 in a Syrian hamster model. CGP was dosed by intranasal 

administration (IN) twice daily starting one day prior to viral inoculation (Day -1) until one day 

prior to terminal procedures (Day 4).  Viral inoculation consisted of dosing animals intranasally 

(IN) with 8x104 TCID50 in 200 µL on Day 0.    A control group received the same treatments, with 

sterile water replacing CGP. Thirty-two (32) animals were included in each of the two groups and 

all animals were euthanized for terminal endpoints on Day 5.  

In-life data collection and metrics of efficacy included twice daily observations, daily body 

weights, and nasal swabs for detection of both genomic and subgenomic viral RNA by RT-qPCR 

on Day 1, 3, and 5 post-infection. Terminal collections to gauge efficacy included lung weights, 

reported as a percent of body weight, and pulmonary tissue collection for detection of genomic 

and subgenomic RNA by RT-qPCR.  Pulmonary tissue was also collected and stored for potential 

future live virus quantification (i.e. TCID50). Lung tissue and nasal tissue were also fixed in 10% 

neutral buffered formalin and stored for potential future analysis by histopathology. TCID50 assays 

and histopathology are not included in this analysis and report.  

Twice daily observations: Three animals in the control group, Group 1, had observations of a 

hunched posture or slow movement post viral inoculation. No Group 2 animals had clinical 

observation calls.   

Body Weight:  Animals in both groups lost slightly more than 15% body weight.  There was no 

significant difference between groups.   

Nasal Swab RT-qPCR:  There was no difference in amplification of genomic RNA from nasal 

swabs between groups on any of the days of collection.  There was a slight decrease in subgenomic 

RNA in Group 2 CGP treatment) compared to Group 1 (water control) on Days 3 and 5.  This 

difference was significant on Day 3. 

Lung Weight:  Lung weights in both groups, expressed as a percent of body weight, suggested 

moderate to severe inflammation.  There was a slight, but significant increase in lung weights of 

CPG-treated animals when compared to controls.    

Pulmonary tissue RT-qPCR: Genomic and subgenomic RNA levels in the lungs of both groups 

were similar.  

Overall, CGP administered IN twice daily did not appear to offer substantial advantages over water 

dosed in the same way. CGP may have slightly increased pulmonary inflammation as evidenced 

by an increase in lung weight in these animals when compared to controls.  While there was no 

evidence that CGP administration positively affected the lungs or the animals systemically, there 

may have been a local effect in the nasal cavity as evidenced by reduction in subgenomic viral 

RNA at Days 3 and 5.  Subgenomic RNA is thought to represent a subset of viral RNA that is 

more representative of replicating virus as opposed to non-replicating virus or virus that was 

administered at inoculation.  Data here may suggest that CGP could have a slight, local, viral 

replication inhibitory effect where it was administered, the nasal cavity.  
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It is important to point out that we dosed animals in this study at 8x104 TCID50/animal.  This dose 

level is consistent with other studies that Lovelace has run to date (n=20+), and with what others 

are publishing.  This dose was purposeful, as it has been an appropriate inoculation to cause clinical 

disease, multiple measurable outcomes both in life and at terminal, and has proven to be reliable 

in showing statistically significant differences in control and treatment groups when the test article 

shows efficacy against SARS-CoV-2. However, this dose is likely several orders of magnitude 

higher than what a hamster, or human, would pick up as an environmental infection.  It is likely 

that this “supraphysiological” infectious dose may be a very harsh hit on the hamster from day of 

inoculation.  Such a harsh hit may mask the effects of any test article that has subtler efficacy 

against SARS-CoV-2 infection and COVID19 symptoms.  A test article with “subtle efficacy” 

may still be beneficial as a prophylaxis or treatment against SARS-CoV-2, but not show this 

efficacy in a model such as the one run here.  Moving forward, CGP may be a good candidate to 

test in a SARS-CoV-2 model where animals are infected with a viral inoculum more similar to 

what may be expected to be picked up from the environment, which may be around 100-

1000TCID50/animal.    
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1 OBJECTIVE 

The objective of this study was to test calcium glycerophosphate (CGP) as a therapeutic against 

SARS-CoV-2 in a Syrian hamster model. To do this, CGP was administered to the nasal cavity of 

hamsters up to twice daily, starting at one day prior to viral inoculation (i.e. Day -1) and continuing 

until animal sacrifice (i.e. Day 5). Clinical observations and viral burden, in comparison with a 

control group, was used to determine the metrics of test article (TA) efficacy.   

2 COMPLIANCE 

This study was not conducted in accordance with 21 CFR Part 58 (Good Laboratory Practices for 

Non-Clinical Laboratory Studies) and is not intended to fulfill formal regulatory requirements 

consistent with Investigational New Drug Applications or other FDA regulatory submissions. 

However, the principles of the regulations were followed including documentation and protocol 

and SOP adherence. 

This study complies with all applicable sections of the Final Rules of the Animal Welfare Act 

regulations (9 CFR Parts 1, 2, and 3), as well as the Guide for the Care and Use of Laboratory 

Animals (2011). Lovelace Biomedical is fully accredited by the Association for Assessment and 

Accreditation of Laboratory Animal Care (AAALAC). 

3 KEY PERSONNEL 

 

Study Director and  

Veterinary Support: 

 

Adam Werts, DVM, PhD, DACLAM 

Email: awerts@lovelacebiomedical.org 

Phone: 505-348-9668 

 

Attending Veterinarian: 

 

Meghan Vermillion, DVM, PhD, DACLAM 

Email: mvermillion@lovelacebiomedical.org  

Phone: 505-348-9749 

 

Contributing Scientist - 

Microbiology/PCR: 

Bryan Gullick, PhD 

Email: bgullick@lovelacebiomedical.org 

Phone: 505-348-8522 

 

 

Contributing Scientist- 

Virology: 

 

 

Sponsor Representatives: 

Ariel Arndt, PhD 

Email: aarndt@lovelacebiomedical.org 

 

 

Alan E. Kligerman, CEO, AkPharma Inc. 

Email: akligerman@akpharma.com  

Phone: 609/645-5100 x101 

 

 

  

mailto:awerts@lovelacebiomedical.org
mailto:mvermillion@lovelacebiomedical.org
mailto:bgullick@lovelacebiomedical.org
mailto:aarndt@lovelacebiomedical.org
mailto:akligerman@akpharma.com
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4 MATERIALS AND METHODS  

4.1 Challenge Agent 

Identity: SARS-CoV-2 

Description SARS-CoV-2, isolate USA-WA1/2020 

Supplier/ 

Manufacturer : 

Isolate sourced from BEI Resources and propagated in Vero E6 

African Green Monkey kidney cells (BEI, catalog #N596) at the 

University of Texas Medical Branch (UTMB). 

Lot : TVP23156 WA1/2020 E6_P1 03Sep2020; stock titer of 5.51E+06 

TCID50/mL 

Storage Conditions: Virus was stored in a biosafety level 3 (BSL3) compliant facility. 

Viral stocks were stored at -80ºC ±10ºC. 

4.2 Test Article  

All Test Articles (TA) and Sponsor-supplied vehicles were characterized by the Sponsor or 

designee. The Sponsor ensured that documentation on the identity (suppler/manufacturer), batch 

number and/or lot number, uniformity, and stability for the test articles are provided for inclusion 

in the Final Report. 

Identity: Calcium Glycerophosphate (CGP) 

Description: A generally recognized as safe (GRAS) food ingredient and nutrient 

supplement; A non-selective phosphatase inhibitor that has been 

shown to prevent cytokine-induced loss of epithelial integrity in 

cultured cells.  

 

Supplier/Manufacturer: Givaudan-Lavirotte, 58 Rue Paul Cazeneuve, 69008 Lyon, France 

Lot : 1900002518; Sample No. 15799 (Avantis Distr.) 

Storage Conditions: Dry, cool, room temperature, no sunlight 

4.3 Diluent and Control Article 

Identity:  Sterile distilled water 

4.4 Test System 

Species Strain:  Hamster, Syrian (Mesocricetus auratus) 

Age of Animals: 6-8 weeks 

Weight of Animals: Weight at randomization: 113.3-140.9g 

Number on Study/Sex: Males. 64 on study, 6 spares. 70 total.  
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Unused spares were conveyed to another institutional animal care 

and use committee (IACUC)-approved protocol on or after Study 

Day 0 (challenge day). 

Source: Charles River Laboratories (CRL). 

4.5 Experimental Design and Execution 

Complete details are included in in the study protocol (Appendix A). In brief, after the quarantine 

period and prior to treatment initiation, all hamsters were randomly assigned to treatment groups 

per the study design below.  

Table 1. Experimental Design 

Group 
Group 

Description1 

Number of 

Animals 

Inoculation 

(Day 0) 

Clinical 

Readouts 
Endpoints and readouts 

1 

Control 

(Distilled 

Water) 

Dosed 2x daily 

starting at Day -

1 

32 

200ul of virus 

diluted to 

4E+05TCID50/mL 

Starting at Day 

-3: Daily body 

weights; twice 

daily 

observations; 

nasal swabs for 

RT-qPCR on 

Day 1, 3, and 5. 

Viral burden on lung. One 

genomic RT-qPCR and 

subgenomic RT-qPCR 

per animal. Tissue 

collected and stored for 

potential virology 

assessment. Fixing and 

holding right lungs and 

skulls for potential future 

histopathology 
2 

CGP 

Dosed 2x daily 

starting at Day -

1 

32 

1Dosing was intranasal (IN) and occur twice daily from Day -1 through Day 4. On the day of inoculation (Day 0), 

viral inoculation occurred in the a.m. instead of TA dosing.  

5 RESULTS 

5.1 Compliance  

The approved study protocol, amendments, and a single memo are shown in Appendix A. There 

were no deviations on study. The single memo covered pH adjustments to the TA and is 

summarized as follows: A 3.75% CGP suspension was made by adding 4.5g of CGP to 115.5mL 

of sterile water. pH of this suspension when fully mixed read 11.27, much higher than expected 

based on communication with the sponsor. To bring the pH down to a physiologically compatible 

range, ~8-10 drops of 10N HCl was added. The resulting pH was 7.34. This solution was used on 

study.  

5.2 Animal Husbandry and Environmental Conditions  

Complete details are included in the study folder. Environmental conditions, monitored through 

the duration of the study, were within the windows described in the study protocol. 

5.3 Challenge Formulation and Administration 

Challenge material was prepared from frozen stocks. Challenge material was used within 4 hours 

of preparation. One aliquot of the prepared challenge material was withheld for future titer 
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verification by TCID50. TCID50 assays are currently under optimization and have not been run on 

this study. Once optimization is complete, challenge material samples will be run following the 

most recent version of SOP BSF-1907 Determination of Median Tissue Culture Infectious Dose 

(TCID50) for Viral Samples. 

5.4 Intranasal Instillation (Virus) 

Animals were anaesthetized with ketamine and xylazine per SOP ACS-0423, Small Animal 

Anesthesia, and instillations were performed in accordance with SOP TXP-0559 Respiratory 

Instillation in Rodents for this procedure. Animals had the challenge agent delivered via IN 

instillation at a volume of 100 µL/naris, 200 µL/animal. 

5.5 Intranasal dosing of TA 

Intranasal (IN) dosing followed SOP TXP-0559 Respiratory Instillation in Rodents. Dosing 

occurred 2x daily from Day -1 through Day 4, with the exception of only one dose on Day 0. See 

Table 1. Briefly, CGP was made up at 3.75% in sterile distilled water, and animals were dosed at 

150µL per animal, split between each naris at 75µL/naris.  Dosing was recorded in the study files.  

5.6 Clinical Observations and Survival 

Detailed observations were performed twice a day (a.m. and p.m.), with special attention to normal 

behavior per SOP TXP-1532, Pharmacologic and Toxicologic Observations of Experimental 

Animals starting 3 days prior to the day of challenge (i.e. Day -3) and continuing until the end of 

the study. Only minor clinical observations were noted, in Group 1 (i.e. 1027 hunched starting at 

day 1, 1030 hunched starting at day 3, 1012 slow starting at day 4), and no clinical observations 

were noted in Group 2. Full observations are included in Appendix C. All animals survived until 

scheduled euthanasia.  

5.7 Bodyweights 

A pre-study weight of all animals was collected for randomization. The animals were also weighed 

once daily in the a.m. beginning on Study Day -3 and continuing until the end of the study. Weights 

were acquired following SOP TXP-1924, Procedure for Recording Temperatures and Weighing 

Animals and Tissues in the Provantis System. Average group body weights are shown in Table 2 

and Figure 1.  

Individual body weights are included in Appendix D. 
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Table 2. Bodyweight Summary 

  Group: 1 2 

Day -5 
Ave 127.28 127.42 

SD 7.23 7.13 

Day -3 
Ave 127.61 127.94 

SD 7.21 7.10 

Day -2 
Ave 128.31 128.29 

SD 7.36 7.39 

Day -1 
Ave 129.84 129.20 

SD 7.50 7.52 

Day 0 
Ave 131.7 129.20 

SD 8.05 7.46 

Day 1 
Ave 129.39 126.70 

SD 7.89 7.76 

Day 2 
Ave 157.88 121.50 

SD 196.67 7.64 

Day 3 
Ave 120.62 118.23 

SD 7.89 7.49 

Day 4 
Ave 115.90 114.41 

SD 7.50 7.28 

Day 5 
Ave 112.46 119.93 

SD 19.92 7.25 
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Figure 1. Hamster Change in Bodyweight 
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On average, animals in each group lost slightly over 14% body weight by 5 days post-inoculation. 

There was no significant difference between groups that received CPG or water control. 
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5.8 Euthanasia and Necropsy  

At scheduled euthanasia, animals were euthanized by intraperitoneal injection of an overdose of a 

barbiturate-based sedative following SOP ACS-0334, Euthanasia of Small Animals.  

Scheduled necropsies included a terminal bodyweight, whole lung weight, sample collection and 

processing. Gross necropsy observations of the lung were recorded in Provantis using consistent 

descriptive terminology to document location(s), size, shape, color, consistency, and number of 

any lesions and are reported in Table 3. Overall, gross pathology calls between lungs were similar.   

Table 3. Gross Pathology Call on Lungs 

Percent lung discolored, red Group 1 Group 2 

0%; normal 1 3 

1-25% 2 0 

26-50% 5 4 

51-75% 23 17 

76-100% 1 8 

 

 

Weights of lungs were also recorded at necropsy. In general, a healthy, uninfected Syrian hamster 

should have lung weights of approximately 0.45-0.6% of body weight. An increase in lung weight 

as a percentage of body weight is an indicator of cellular infiltrates and edema; inflammation 

secondary to SARS-CoV-2. Weights as a percent of body weight above 1.2% are consistent with 

moderate to severe pulmonary inflammation. Both groups averaged above 1.5% lung weight as a 

percent of body weight, suggesting severe inflammation in both. The group treated with CGP had 

a slightly, and significantly higher increase in weight gain suggesting the CGP may have 

contributed to pulmonary inflammation in this model (Figure 2). 
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Figure 2. Lung Weights 
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5.9 Tissue and Sample Processing for PCR  

Nasal swabs were collected into Trizol on study Days 1, 3, and 5 and stored at -80oC. Pulmonary 

tissue samples from the right lung were collected at necropsy, frozen at -80oC, and then 

homogenized Trizol using a TissueLyser. RNA from swabs and tissue was extracted using a 

QIAGEN RNeasy Kit following manufacturer’s instructions. Nucleic acids were then amplified 

and quantified. Genomic RT-qPCR represents amplification of the nucleocapsid phosphoprotein 

gene (N gene) and Subgenomic RT-qPCR represents amplification of the envelope small 

membrane protein gene (E gene). Results are presented in Figure 3 and Figure 4, with raw data in 

Appendix E. 
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Figure 3. RT-PCR Analysis of Nasal Swabs  

  

There was no difference between groups in the amount of genomic RNA collected on nasal swabs 

on any of the days tested. There was a slight, but significant reduction in genomic RNA in Group 

2, the CGP group, on Day 3. This trend in reduction was also present on Day 5, but did not quite 

reach significance. Statistics were run on log transformed data and represent One Way ANOVA 

tests with Sidak’s Multiple Comparison test between groups. *** p<0.001.  

Figure 4. RT-PCR Analysis of Lung Tissue 
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There were no statistical differences between groups in either genomic or subgenomic RNA 

collected from lung tissue at necropsy.  

6 CONCLUSION 

The objective of this study was to test calcium glycerophosphate (CGP) as a therapeutic against 

SARS-CoV-2 in a Syrian hamster model. CGP was administered twice daily starting one day pre-

viral inoculation (Day -1) through Day 4. A control group received the same dosing regimen but 

with water instead of CGP. During the in life portion of the study, animals were weighed daily, 

received twice daily clinical observations, and had nasal swabs collected for viral RNA 

quantification on study Days 1, 3 and 5. On terminal Day 5, animals were euthanized, lung weights 

were taken, and pulmonary tissue was collected for RT-qPCR analysis.  Pulmonary tissue was also 

collected and stored for future virology endpoints (e.g. TCID50), and lung and nasal tissue was 

collected and fixed for potential future histopathology. These endpoints are beyond the scope of 

this report. 

Overall, CGP showed minimal to no signs consistent with efficacy against SARS-CoV-2.  Animals 

in Groups 1 (control, water) and 2 CGP showed similar body weight loss, lung weight gain, and 

pulmonary viral titers by RT-qPCR. Lung weight data suggested that CGP may have made 

pulmonary inflammation slightly worse than the water control.  

Nasal swabs on Group 2 animals on Days 3 and 5 did show a slight decrease in subgenomic RNA 

compared to Group 1. While amplification of genomic RNA will detect all intact viral RNA, 

including the inoculum, subgenomic RNA amplification is thought to be more specific for 

replicating virus. Thus, a slight reduction in subgenomic in the nasal swabs on Days 3 and 5 

suggests that CGP may have had a small, localized effect at reducing viral replication at the site of 

administration. Follow up nasal histopathology might help to determine if this translates to a 

reduction of pathology at that site.  
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Provantis 10.2.3.1 
 

Generalized Results - Animals by Parameter - Fixed Time 
 

20-110 - SARS-CoV-2 Efficacy of Calcium Glycerophosphate in a Syrian hamster model 

GRA302 - 01/00 1/11/2021   8:35:46AM Page: 1 

Sex: Male     Day(s): - Start Date 

Organ Weigh 
Lung(s) 

(g) 

1001   1.508   
1002   1.155   
1003   1.156   
1004   1.561   
1005   1.418   
1006   1.224   
1007   1.383   
1008   1.195   
1009   1.103   
1010   1.469   
1011   1.252   
1012   1.370   
1013   1.315   
1014   1.517   
1015   1.030   
1016   1.367   
1017   1.438   
1018   1.571   

Grp1 
Cntrl 
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Provantis 10.2.3.1 
 

Generalized Results - Animals by Parameter - Fixed Time 
 

20-110 - SARS-CoV-2 Efficacy of Calcium Glycerophosphate in a Syrian hamster model 

GRA302 - 01/00 1/11/2021   8:35:46AM Page: 2 

Sex: Male     Day(s): -  

Organ Weigh 
Lung(s) 

(g) 

1019   1.398   
1020   1.277   
1021   1.263   
1022   1.403   
1023   1.361   
1024   1.533   
1025   1.298   
1026   1.387   
1027   1.356   
1028   1.468   
1029   1.199   
1030   1.771   
1031   1.862   
1032   1.654   

Grp1 
Cntrl 
  
  

Mean   1.383  
SD   0.184  

N   32         
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Provantis 10.2.3.1 
 

Generalized Results - Animals by Parameter - Fixed Time 
 

20-110 - SARS-CoV-2 Efficacy of Calcium Glycerophosphate in a Syrian hamster model 

GRA302 - 01/00 1/11/2021   8:35:46AM Page: 3 

Sex: Male     Day(s): -  

Organ Weigh 
Lung(s) 

(g) 

2001   1.390   
2002   1.231   
2003   1.481   
2004   1.831   
2005   1.558   
2006   1.496   
2007   1.183   
2008   1.405   
2009   1.531   
2010   2.024   
2011   1.585   
2012   1.209   
2013   1.453   
2014   1.781   
2015   1.341   
2016   1.175   
2017   1.252   
2018   1.475   

Grp2 
CGP 
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Provantis 10.2.3.1 
 

Generalized Results - Animals by Parameter - Fixed Time 
 

20-110 - SARS-CoV-2 Efficacy of Calcium Glycerophosphate in a Syrian hamster model 

GRA302 - 01/00 1/11/2021   8:35:46AM Page: 4 

Sex: Male     Day(s): -  

Organ Weigh 
Lung(s) 

(g) 

2019   1.410   
2020   1.488   
2021   1.497   
2022   1.257   
2023   1.528   
2024   1.822   
2025   1.437   
2026   1.435   
2027   1.906   
2028   1.562   
2029   1.401   
2030   1.154   
2031   1.915   
2032   1.719   

Grp2 
CGP 
  
  

Mean   1.498  
SD   0.231  

N   32         

D-17



Appendix E. RT-qPCR Raw Data

E1



Sample ID Copies/Swab N2 Copies/Swab sgm Sample ID Copies/Swab N2 Copies/Swab sgm Sample ID Copies/Swab N2 Copies/Swab sgm Sample ID Copies/g Tissue N2 Copies/g Tissue sgm
 1001 Nasal Swab D1 1.81E+10 1.24E+09  1001 Nasal Swab D3 1.81E+08 2.66E+07  1001 Nasal Swab D5 5.23E+07 2.90E+05  1001 Lung 9.95E+09 2.26E+08
 1002 Nasal Swab D1 1.33E+10 8.21E+08  1002 Nasal Swab D3 1.52E+08 5.37E+07  1002 Nasal Swab D5 2.36E+07 2.27E+05  1002 Lung 4.39E+09 6.65E+07
 1003 Nasal Swab D1 1.51E+10 6.68E+08  1003 Nasal Swab D3 2.50E+08 9.05E+07  1003 Nasal Swab D5 3.49E+07 2.87E+05  1003 Lung 7.67E+09 1.94E+08
 1004 Nasal Swab D1 2.84E+10 1.14E+09  1004 Nasal Swab D3 4.20E+08 3.68E+07  1004 Nasal Swab D5 5.14E+08 3.59E+06  1004 Lung 2.90E+10 2.64E+08
 1005 Nasal Swab D1 3.04E+10 1.57E+09  1005 Nasal Swab D3 2.22E+08 4.69E+06  1005 Nasal Swab D5 1.84E+08 1.91E+06  1005 Lung 3.80E+10 6.94E+08
 1006 Nasal Swab D1 1.72E+10 8.00E+08  1006 Nasal Swab D3 1.76E+08 2.63E+06  1006 Nasal Swab D5 1.55E+08 9.22E+05  1006 Lung 4.77E+09 9.88E+07
 1007 Nasal Swab D1 7.29E+09 3.02E+08  1007 Nasal Swab D3 3.10E+08 5.10E+06  1007 Nasal Swab D5 9.66E+07 5.82E+05  1007 Lung 9.20E+09 1.53E+08
 1008 Nasal Swab D1 9.64E+09 5.52E+08  1008 Nasal Swab D3 4.57E+08 9.52E+06  1008 Nasal Swab D5 7.43E+07 8.62E+05  1008 Lung 5.38E+09 1.15E+08
 1009 Nasal Swab D1 1.45E+09 3.44E+08  1009 Nasal Swab D3 2.86E+08 5.11E+07  1009 Nasal Swab D5 7.55E+07 4.57E+05  1009 Lung 2.13E+09 4.67E+07
 1010 Nasal Swab D1 1.08E+10 6.99E+08  1010 Nasal Swab D3 3.41E+08 1.01E+08  1010 Nasal Swab D5 3.33E+08 2.43E+06  1010 Lung 1.07E+10 2.84E+08
 1011 Nasal Swab D1 8.18E+09 4.27E+08  1011 Nasal Swab D3 3.31E+08 1.46E+08  1011 Nasal Swab D5 8.38E+08 5.72E+06  1011 Lung 1.00E+10 1.52E+08
 1012 Nasal Swab D1 1.38E+10 8.26E+08  1012 Nasal Swab D3 2.28E+08 2.61E+07  1012 Nasal Swab D5 4.94E+08 4.91E+06  1012 Lung 1.02E+10 2.09E+08
 1013 Nasal Swab D1 4.38E+10 2.26E+09  1013 Nasal Swab D3 2.10E+08 5.50E+06  1013 Nasal Swab D5 6.66E+07 4.27E+05  1013 Lung 6.88E+09 1.62E+08
 1014 Nasal Swab D1 1.98E+10 1.33E+09  1014 Nasal Swab D3 1.77E+08 2.39E+06  1014 Nasal Swab D5 1.21E+08 6.01E+05  1014 Lung 3.86E+10 6.15E+08
 1015 Nasal Swab D1 2.25E+10 1.08E+09  1015 Nasal Swab D3 2.21E+08 3.92E+06  1015 Nasal Swab D5 1.44E+08 7.21E+05  1015 Lung 8.65E+09 2.45E+08
 1016 Nasal Swab D1 1.16E+10 6.14E+08  1016 Nasal Swab D3 3.12E+08 4.44E+06  1016 Nasal Swab D5 5.36E+08 3.53E+06  1016 Lung 1.52E+10 2.26E+08
 1017 Nasal Swab D1 1.13E+10 8.99E+08  1017 Nasal Swab D3 8.79E+08 1.29E+07  1017 Nasal Swab D5 1.31E+08 1.08E+06  1017 Lung 8.26E+09 1.32E+08
 1018 Nasal Swab D1 5.49E+09 7.08E+08  1018 Nasal Swab D3 2.28E+08 4.97E+06  1018 Nasal Swab D5 2.60E+08 1.42E+06  1018 Lung 4.34E+09 7.90E+07
 1019 Nasal Swab D1 1.42E+10 9.16E+08  1019 Nasal Swab D3 3.92E+08 5.94E+06  1019 Nasal Swab D5 1.56E+08 1.00E+06  1019 Lung 4.89E+10 1.08E+09
 1020 Nasal Swab D1 6.63E+09 1.77E+09  1020 Nasal Swab D3 1.30E+08 2.62E+06  1020 Nasal Swab D5 3.25E+07 1.52E+05  1020 Lung 7.31E+09 1.32E+08
 1021 Nasal Swab D1 8.33E+09 5.92E+08  1021 Nasal Swab D3 2.17E+08 4.67E+06  1021 Nasal Swab D5 7.65E+07 4.27E+05  1021 Lung 1.19E+10 1.47E+08
 1022 Nasal Swab D1 8.64E+09 1.32E+09  1022 Nasal Swab D3 1.37E+08 3.74E+06  1022 Nasal Swab D5 4.62E+07 1.82E+05  1022 Lung 1.37E+10 2.82E+08
 1023 Nasal Swab D1 2.28E+10 1.13E+09  1023 Nasal Swab D3 2.36E+08 2.14E+06  1023 Nasal Swab D5 7.88E+07 3.22E+05  1023 Lung 1.22E+10 2.84E+08
 1024 Nasal Swab D1 1.65E+10 9.81E+08  1024 Nasal Swab D3 3.14E+08 4.44E+06  1024 Nasal Swab D5 1.43E+08 1.24E+06  1024 Lung 7.44E+09 1.20E+08
 1025 Nasal Swab D1 3.39E+10 1.40E+09  1025 Nasal Swab D3 4.32E+08 3.80E+06  1025 Nasal Swab D5 9.03E+07 3.91E+05  1025 Lung 4.29E+09 6.63E+07
 1026 Nasal Swab D1 4.15E+09 3.05E+08  1026 Nasal Swab D3 7.54E+08 1.75E+07  1026 Nasal Swab D5 2.09E+08 1.42E+06  1026 Lung 1.03E+10 1.91E+08
 1027 Nasal Swab D1 7.11E+09 1.09E+09  1027 Nasal Swab D3 1.28E+08 6.33E+06  1027 Nasal Swab D5 2.72E+08 2.97E+06  1027 Lung 5.05E+10 9.35E+08
 1028 Nasal Swab D1 7.77E+09 1.10E+09  1028 Nasal Swab D3 2.87E+08 5.46E+06  1028 Nasal Swab D5 3.29E+08 2.50E+06  1028 Lung 2.27E+10 3.36E+08
 1029 Nasal Swab D1 8.81E+09 1.56E+09  1029 Nasal Swab D3 1.61E+08 1.95E+06  1029 Nasal Swab D5 1.93E+07 1.24E+05  1029 Lung 1.60E+10 2.50E+08
 1030 Nasal Swab D1 1.82E+10 1.29E+09  1030 Nasal Swab D3 2.53E+08 7.85E+06  1030 Nasal Swab D5 4.37E+08 2.30E+06  1030 Lung 1.79E+10 2.73E+08
 1031 Nasal Swab D1 1.59E+09 8.10E+07  1031 Nasal Swab D3 1.70E+08 5.63E+06  1031 Nasal Swab D5 1.79E+07 1.33E+05  1031 Lung 1.37E+09 2.46E+07
 1032 Nasal Swab D1 6.50E+09 3.95E+08  1032 Nasal Swab D3 3.13E+08 3.54E+06  1032 Nasal Swab D5 2.80E+08 2.92E+06  1032 Lung 1.09E+10 2.39E+08
 2001 Nasal Swab D1 1.21E+10 6.90E+08  2001 Nasal Swab D3 4.69E+08 8.67E+06  2001 Nasal Swab D5 6.23E+08 5.09E+06  2001 Lung 4.03E+10 5.67E+08
 2002 Nasal Swab D1 1.02E+10 3.56E+08  2002 Nasal Swab D3 9.79E+07 2.26E+06  2002 Nasal Swab D5 3.07E+07 1.55E+05  2002 Lung 4.35E+09 8.33E+07
 2003 Nasal Swab D1 6.65E+09 3.48E+08  2003 Nasal Swab D3 5.50E+07 1.47E+06  2003 Nasal Swab D5 1.41E+07 BQL  2003 Lung 2.04E+09 3.99E+07
 2004 Nasal Swab D1 5.57E+09 7.40E+08  2004 Nasal Swab D3 1.51E+08 3.35E+06  2004 Nasal Swab D5 1.03E+08 7.97E+04  2004 Lung 1.06E+10 2.18E+08
 2005 Nasal Swab D1 1.56E+09 2.94E+08  2005 Nasal Swab D3 1.45E+08 2.91E+06  2005 Nasal Swab D5 1.40E+08 4.91E+05  2005 Lung 8.41E+09 1.30E+08
 2006 Nasal Swab D1 6.30E+09 1.31E+09  2006 Nasal Swab D3 2.15E+08 6.65E+06  2006 Nasal Swab D5 5.72E+08 2.74E+06  2006 Lung 3.28E+10 6.94E+08
 2007 Nasal Swab D1 1.83E+10 5.56E+08  2007 Nasal Swab D3 1.00E+08 1.95E+06  2007 Nasal Swab D5 3.53E+07 1.15E+05  2007 Lung 2.43E+10 8.67E+08
 2008 Nasal Swab D1 2.96E+10 1.03E+09  2008 Nasal Swab D3 3.01E+08 5.25E+06  2008 Nasal Swab D5 2.42E+08 1.02E+06  2008 Lung 7.24E+09 1.61E+08
 2009 Nasal Swab D1 2.93E+10 1.03E+09  2009 Nasal Swab D3 9.03E+08 1.56E+07  2009 Nasal Swab D5 1.46E+08 5.82E+05  2009 Lung 1.45E+10 2.83E+08
 2010 Nasal Swab D1 1.67E+10 5.42E+08  2010 Nasal Swab D3 2.12E+08 5.36E+06  2010 Nasal Swab D5 3.60E+07 2.29E+05  2010 Lung 3.08E+10 8.09E+08
 2011 Nasal Swab D1 3.07E+09 2.85E+08  2011 Nasal Swab D3 3.32E+08 5.51E+06  2011 Nasal Swab D5 2.06E+08 5.77E+05  2011 Lung 1.04E+10 1.29E+08
 2012 Nasal Swab D1 7.70E+09 1.07E+09  2012 Nasal Swab D3 5.34E+07 6.27E+05  2012 Nasal Swab D5 1.11E+08 1.64E+05  2012 Lung 2.19E+10 5.56E+08
 2013 Nasal Swab D1 1.63E+10 1.45E+09  2013 Nasal Swab D3 6.84E+07 1.09E+06  2013 Nasal Swab D5 5.91E+07 2.02E+05  2013 Lung 1.83E+09 2.14E+07
 2014 Nasal Swab D1 5.38E+09 8.47E+08  2014 Nasal Swab D3 4.73E+07 4.63E+05  2014 Nasal Swab D5 7.02E+07 2.66E+05  2014 Lung 1.27E+10 3.31E+08
 2015 Nasal Swab D1 2.70E+10 1.22E+09  2015 Nasal Swab D3 1.04E+08 1.97E+06  2015 Nasal Swab D5 2.59E+08 5.33E+05  2015 Lung 6.25E+09 1.89E+08
 2016 Nasal Swab D1 1.84E+10 7.56E+08  2016 Nasal Swab D3 2.63E+08 3.10E+06  2016 Nasal Swab D5 2.79E+08 1.24E+06  2016 Lung 2.43E+10 4.81E+08
 2017 Nasal Swab D1 1.79E+10 9.97E+08  2017 Nasal Swab D3 5.76E+07 1.38E+06  2017 Nasal Swab D5 3.22E+07 1.57E+05  2017 Lung 1.38E+10 2.42E+08
 2018 Nasal Swab D1 1.79E+10 6.29E+08  2018 Nasal Swab D3 7.57E+07 1.71E+06  2018 Nasal Swab D5 5.36E+08 6.36E+06  2018 Lung 2.11E+10 3.47E+08
 2019 Nasal Swab D1 8.91E+09 4.53E+08  2019 Nasal Swab D3 1.35E+08 3.00E+06  2019 Nasal Swab D5 4.91E+07 2.52E+05  2019 Lung 1.17E+10 1.31E+08
 2020 Nasal Swab D1 5.60E+09 5.23E+08  2020 Nasal Swab D3 2.63E+08 4.89E+06  2020 Nasal Swab D5 1.28E+08 7.63E+05  2020 Lung 8.97E+09 9.08E+07
 2021 Nasal Swab D1 1.76E+10 1.03E+09  2021 Nasal Swab D3 6.55E+08 1.23E+07  2021 Nasal Swab D5 1.18E+08 4.48E+05  2021 Lung 2.86E+10 4.71E+08
 2022 Nasal Swab D1 3.18E+10 1.17E+09  2022 Nasal Swab D3 1.06E+08 1.82E+06  2022 Nasal Swab D5 1.26E+07 5.87E+04  2022 Lung 5.93E+09 7.30E+07
 2023 Nasal Swab D1 4.68E+10 1.55E+09  2023 Nasal Swab D3 7.66E+07 1.88E+06  2023 Nasal Swab D5 1.61E+08 5.71E+05  2023 Lung 1.14E+10 1.69E+08
 2024 Nasal Swab D1 6.03E+10 1.75E+09  2024 Nasal Swab D3 7.88E+07 1.66E+06  2024 Nasal Swab D5 5.97E+07 1.77E+05  2024 Lung 2.43E+09 3.63E+07
 2025 Nasal Swab D1 2.06E+10 1.07E+09  2025 Nasal Swab D3 1.46E+08 1.47E+06  2025 Nasal Swab D5 7.27E+07 7.48E+04  2025 Lung 2.09E+10 2.80E+08
 2026 Nasal Swab D1 3.23E+09 1.62E+08  2026 Nasal Swab D3 3.81E+08 7.02E+06  2026 Nasal Swab D5 9.78E+08 6.81E+06  2026 Lung 1.86E+10 2.28E+08
 2027 Nasal Swab D1 7.22E+09 3.97E+08  2027 Nasal Swab D3 2.45E+08 5.13E+06  2027 Nasal Swab D5 6.37E+08 7.41E+05  2027 Lung 6.82E+09 1.15E+08
 2028 Nasal Swab D1 1.45E+10 6.75E+08  2028 Nasal Swab D3 3.91E+08 5.90E+06  2028 Nasal Swab D5 2.06E+08 7.94E+05  2028 Lung 1.66E+10 2.10E+08
 2029 Nasal Swab D1 2.22E+10 8.99E+08  2029 Nasal Swab D3 2.08E+08 2.22E+06  2029 Nasal Swab D5 4.57E+08 1.77E+06  2029 Lung 1.08E+10 1.62E+08
 2030 Nasal Swab D1 2.96E+10 1.20E+09  2030 Nasal Swab D3 4.28E+08 4.86E+06  2030 Nasal Swab D5 9.81E+07 4.21E+05  2030 Lung 2.96E+09 6.97E+07
 2031 Nasal Swab D1 2.89E+10 1.30E+09  2031 Nasal Swab D3 2.27E+08 6.50E+06  2031 Nasal Swab D5 8.55E+07 4.62E+05  2031 Lung 1.35E+10 3.78E+08
 2032 Nasal Swab D1 2.23E+10 1.12E+09  2032 Nasal Swab D3 3.11E+08 7.72E+06  2032 Nasal Swab D5 2.97E+08 1.14E+06  2032 Lung 1.97E+10 3.60E+08
Limit of Quantification 1.25E+03 1.25E+03 Limit of Quantification 1.25E+03 1.25E+03 Limit of Quantification 1.25E+03 1.25E+03 Limit of Quantification 1.95E+04 1.95E+04
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