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Abstract
Background: There is limited evidence regarding the utility of testing individuals who are asymptomatic, such asymptomatic 
COVID-19 individuals tend to have higher Ct-value and tend to have better prognosis.The aim of this study is to illustrate the rate 
of positivity among admission screening to SMC & study their outcome and compare the age, sex and Ct-value of asymptomatic 
COVID-19 individuals with their counterpart symptomatic hospitalized COVID-19 patients.

Method: Retrospective observational analysis of all patients admitted to SMC during one month study period.

Results: During the study period, total of 3101 patients were admitted to SMC, out of which 396 were referred as symptomatic 
COVID-19 patients, while among the remaining (2705) admitted patients they were all asymptomatic for SARS-CoV-2 infections 
but screened at the time of admission to the hospital by PCR testing, out of which 21 patients only turned to be positive for SARS-
CoV-2 infections (<1%). Among hospitalized COVID-19 patients, advance age found to be strong predictor of disease severity 
& mortality, while lower Ct-Value found to be strong predictor of disease severity, but not of mortality. Sex was not found to be 
predictor of disease severity or mortality among our hospitalized COVID-19 patients.

Discussion & Conclusion: Rate of positivity among admission screening in SMC was very low. Among hospitalized COVID-19 
patients, advance age & lower Ct-value on admission found to be strong predictor of disease severity, further studies are needed 
before generalization of the application of Ct-Value as surrogate marker for disease severity.
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Introduction
There is limited evidence regarding the utility of testing 

individuals who are asymptomatic and such practice is generally 
not recommended on routine practice. Presently, testing of 
individuals who are asymptomatic with no known exposure 
is usually indicated only in the context of pilot or systematic 
surveillance activities to generate the knowledge needed to make 
future evidence-informed decisions and such screening should 
always be driven by local epidemiology [1-5].

One of the indication for screening of asymptomatic 
individuals is testing before admission to a health care facility 
[6,7], since 25th June 2020; universal admission screening was 
implemented in Salmaneya Medical Center (SMC) which is the 
main governmental hospital in Bahrain to test all patients upon 
admission (those without signs or symptoms of SARS-CoV-2 
infection who are planned for admission under different specialties 
in SMC) with an intention to identify the group of asymptomatic 
or pre-symptomatic SARS-CoV-2 infection to minimize the risk of 
nosocomial transmission in the hospital.

If such screening test results are positive, the surgery, 
procedure or elective admission will likely to be rescheduled. For 
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those patients whose procedures or scheduled admission cannot be 
rescheduled for medical reasons, strict adherence to recommended 
isolation precautions will be reinforced.

Asymptomatic SARS-CoV-2 infections have been well 
documented, but the proportion of infections that are asymptomatic 
and their progression & outcome has not been systematically and 
prospectively studied [8-12].

Asymptomatic individuals tend to have higher Ct-value 
upon admission and usually had better prognosis in comparison to 
other symptomatic COVID-19 patients [13-17].

The aim of this study is to illustrate the rate of positivity 
among admission screening to SMC & study the outcome of such 
asymptomatic patients and compare the age, sex and Ct-value 
of asymptomatic COVID-19 individuals with their counterpart 
symptomatic hospitalized COVID-19 patients in the main 
governmental hospital in the Kingdom of Bahrain.

Materials and Methods

Setting & Study Population

This study was conducted at SMC which is the main 
governmental hospital in the kingdom of Bahrain. All patients who 
were admitted to the center during one month period (25th June-25th 
July, 2020) were identified from hospital medical record database 
system & included in the study. Demographic & clinical data were 
collected from electronic medical records for all included patients.

Design

Retrospective observational analysis of all patients admitted 
to SMC during the study period.

Definition: Laboratory identification of SARS-CoV-2 
infections: All patients confirmed to have SARS-CoV-2 infections 
by positive testing using real-time reverse transcriptase PCR for 
nasopharyngeal or deep tracheal aspiration samples. Ct-value 
was documented for all positive tests. The first Ct-value upon 
admission to SMC was considered for this study analysis.

Symptomatic COVID: Categorization of clinical severity was 
in reference to the national COVID protocol in the kingdom of 
Bahrain [18].

Mild: fever with symptoms of upper respiratory tract only and 
absence of pneumonia.

Severe: fever with any of the following : shortness of breath, 
tachypnea > 20 breaths /minutes or hypoxia (saturation less than 
94% on RA ) or chest radiography showed evidence of pneumonia.

Mortality: This outcome was considered for all admitted 
COVID-19 patients. Death (All-cause mortality) was defined 
based on the status of the patients at the time of discharge from the 
COVID facility (Alive/Dead).

Statistical Analysis

For the statistical analyses, data was analyzed using SPSS 
Statistics (IBM SPSS Statistics, Released 2015, Version 23.0, 
Armonk, NY, USA). Categorical variables were expressed as 
frequencies and percentages while means and standard deviations 
were computed for continuous variables. Comparisons among the 
groups were performed using Chi-square Test (χ2) or Fisher’s exact 
test (two-tailed) for categorical variables and the independent 
samples t-test or analysis of variance (ANOVA) for continuous 
variables. For all data, a p-value ≤ 0.050 was considered statistically 
significant.

Ethical approval

The study was approved by the Secondary Care Research 
Committee of Salmaniya Medical Complex, Ministry of Health, 
the Kingdom of Bahrain and by the national COVID research 
committee. The study had no ethical consideration as it was non-
interventional study with no disclosure to any patient data.

Results

During the study period, total of 3101 patients were 
admitted to SMC, out of which 396 were referred as symptomatic 
COVID-19 patients and was admitted under the Infectious 
diseases or pulmonology specialist based on the severity of illness, 
while among the remaining (2705) admitted patients they were all 
asymptomatic for SARS-CoV-2 infections but screened at the time 
of admission to the hospital by PCR, out of which only 21 patients 
turned to be positive for SARS-CoV-2 infections (<1%), as 
shown in Table 1 below; there was no any statistically significant 
difference among different age group or gender, while among 
different admission specialties, it was clear that big proportion 
(42%) of positive patients were under the gynecology specialty.
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Negative Screening 
n=2684

Positive Screening 
n=21 P-Value

Sex, males 1084 (40.39%) 9 (42.86%) 0.818

Age, mean ± SD 35.09 ± 19.5 38.14 ± 16.22 0.474

Specialty

Gynecology 725 (27.01%) 9 (42.86%)

<0.001

Obstetric 334 (12.44%) 2 (9.52%)

Pediatrics 281 (10.47%) 2 (9.52%)

Hereditary Blood Disorder 230 (8.57%) 0 (0%)

Cardiology 156 (5.81%) 3 (14.29%)

General Surgery 148 (5.51%) 0 (0%)

Orthopaedics 131 (4.88%) 0 (0%)

General Medicine 116 (4.32%) 0 (0%)

Neurology 95 (3.54%) 3 (14.29%)

Other surgical specialties* 187 (6.97%) 0 (0%)

Other medical specialties** 218 (8.12%) 0 (0%)

Others*** 63 (2.35%) 2 (9.52%)
*Urology (n=55), neurosurgery (n=48), vascular surgery (n=36), Pediatric surgery (n=30), plastic surgery (n=12) and dental surgery (n=6); **Ne-
phrology (n=84), gastroenterology (n=42), hematology (n=38), endocrinology (n=22), oncology (n=22), Rheumatology (n=8), dermatology (n=2); 
***Others: Negative screening group: Psychiatry (n=2), ophthalmology (n=36) and Ear nose and throat (n=25), positive screening group: ophthal-
mology (n=1) and Ear nose and throat (n=1).

Table 1: Comparison between negative and positive screening groups.

As demonstrated in Figure 1 below, total number of COVID-19 patients who were admitted during the month of study was 396, out 
of which 21 (5.3%) were totally asymptomatic (just discovered on admission screening), 204 (51.5%) presented with mild symptoms, 
while 171 (43.1% ) presented with severe symptoms.

Figure 1: Hospitalized COVID-19.
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Among such group of asymptomatic COVID-19 patients, their mean age was 38.1 (38.14±16.22) proportion of male was 42.9%, 
their mean Ct-value 27.6 (27.57±7.11), comparing this group with the symptomatic COVID-19 patients, we found that male was 
predominant among the group of mild symptoms, while the mean age was higher among the group who presented with severe symptoms, 
Ct-value also found to be higher among asymptomatic patient and lowest among patients with severe symptoms (Table 2).

Total COVID-19 patients
n=396

Asymptomatic
n=21

Mild symptoms
n=204

Severe symptoms
n=171 P-Value

Sex, males 9 (42.86%) 108 (52.94%) 64 (37.43%) 0.011

Age, mean±SD** 38.14±16.22   42.25±20.69 56.30±14.85 <0.001

CT value*, mean±SD** 27.57±7.11 24.20±4.85 24.02±5.17 0.011

Outcome, Dead 0 (0%) 0 (0%) 22 (12.87%) <0.001
*CT: Cycle Threshold; **SD: Standard Deviation

Table 2: Comparison between asymptomatic, mild symptoms, severe symptoms groups.

Table 3 illustrate the mortality among hospitalized COVID-19 patients, gender was not a risk factor for mortality, but advance 
age was significant predictor of high mortality, with regard Ct-value, it found to be lower among the dead group (24.42±5.10 for alive 
vs. 22.35±6.10 for dead), but the difference was not statistically significant (p value 0.069). The outcome of all patients who were 
asymptomatic & those who presented with mild symptoms upon admission were satisfactory (all alive upon discharge), while 22 patients 
among the 171 with severe symptoms on admission died (mortality of 14.76%).

Alive

N=374

Dead

n=22
P-Value

Sex, males 171 (45.72%) 10 (45.45%) 0.980

Age, mean±SD** 47.10±19.26 65.00±15.56 <0.001

CT value*, mean±SD** 24.42±5.10 22.35±6.10 0.069

Severity

Asymptomatic 21 (5.61%) 0 (0%)

<0.001Mild symptoms 204 (54.55%) 0 (0%)

Severe symptoms 149 (39.84%) 22 (100%)
*CT Cycle Threshold; **SD: Standard Deviation

Table 3: Comparison between the outcomes (Alive or dead).

Discussion
Rate of positivity among admission screening to SMC 

of patients was very low (<1%) and the biggest proportion of 
positive cases was under gynecological admission , this should 
raise the question about the need of continuing such universal 
screening or to make it selective and target the high risk population 
(gynecological admission).

The current knowledge about the predictor of COVID-19 
disease severity & mortality is still limited, some of the predictor 
that have been studied previously was the age, sex & Ct-value of 
the PCR testing.

Ct value is the Cycle threshold of Polymerase Chain Reaction 
(PCR) testing which is defined as the number of cycles needed 

to amplify viral RNA to reach a detectable level, theoretically; 
specimens with lower Ct-values tend to have more viral RNA than 
specimens with higher Ct-values. Among SARS-CoV-2 infection; 
Ct-value have gained a publicity as a potential marker for disease 
severity and several studies had pointed to a link between this viral 
load marker and severity of disease.

Our study revealed that Ct-value was strongly correlated with 
the severity of symptoms, this is in agreement with a systematic 
review that have been published recently and concluded an 
association between lower Ct values and severe symptoms [17].

But we should take our results with caution, as many other 
previous studies had concluded that Ct-values should not be used 
as a direct measure of SARS-CoV-2 viral load in clinical samples 
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[19], and its utilization as surrogate marker for disease severity is 
questionable [20], considering that Ct-values are not standardized 
across RT-PCR platforms and its results cannot be compared across 
different tests, also it was found that Ct-values from viral RNA can 
vary depending on the specimen source, its method of collection, 
and the time from infection to collection of specimen [21].

Advance age & male gender also found to be an important 
predictor of disease severity & mortality in many previous studies 
worldwide [22], in our study advance age strongly correlated with 
disease severity & mortality, while male sex was not found to be 
significant predictor for mortality or disease severity among our 
population study.

Conclusion
Rate of positivity among admission screening in SMC was 

very low. Among all hospitalized COVID-19 patients, advance 
age found to be strong predictor of disease severity & mortality. 
Ct-Value found to be strong predictor of disease severity, but 
not of mortality. However, further study is needed on how to 
best clinically utilize Ct values given the result variation due to 
specimen quality, phase of disease, and the limited discriminative 
ability of the test.

References
1. World Health Organization (2020) Laboratory testing for 2019 novel 

coronavirus (2019-nCoV) in suspected human cases.

2. Canadian National laboratory testing indication guidance for 
COVID-19.

3. Hanson KE, Caliendo AM, Arias CA, Hayden MK, Englund JA, et 
al. (2020) Infectious Diseases Society of America Guidelines on the 
Diagnosis of COVID-19: Molecular Diagnostic Testing.

4. Tolia VM, Chan TC, Castillo EM (2020) Preliminary Results of Initial 
Testing for Coronavirus (COVID-19) in the Emergency Department. 
West J Emerg Med 21: 503-506. 

5. Liu R, Han H, Liu F, Lv Z, Wu K, et al. (2020) Positive rate of RT-PCR 
detection of SARS-CoV-2 infection in 4880 cases from one hospital in 
Wuhan, China, from Jan to Feb 2020. Clin Chim Acta 505: 172-175.

6. Centers for Disease Control and Prevention (2020) Interim Infection 
Prevention and Control Recommendations for Healthcare Personnel 
during the Coronavirus Disease 2019 (COVID-19) Pandemic.

7. WHO Recommended Surveillance Standards. Second Edition. WHO/
CDS/CSR/ISR/99.2.

8. Chan JF, Yuan S, Kok KH, To KK, Chu H, et al. (2020) A familial cluster 
of pneumonia associated with the 2019 novel coronavirus indicating 
person-to-person transmission: a study of a family cluster. Lancet 395: 
514.

9. Liu YC, Liao CH, Chang CF, Chou CC, Lin YR, et al. (2020) A Locally 
Transmitted Case of SARS-CoV-2 Infection in Taiwan. N Engl J Med 
382: 1070-1072.

10. World Health Organization (2020) Coronavirus disease 2019 
(COVID-19) Situation Report-28.

11. Mizumoto K, Kagaya K, Zarebski A, Chowell G (2020) Estimating the 
asymptomatic proportion of coronavirus disease 2019 (COVID-19) 
cases on board the Diamond Princess cruise ship, Yokohama, Japan, 
2020. Euro Surveill 25: 2000180.

12. Kimball A, Hatfield KM, Arons M, James A, Taylor J, et al. (2020) 
Asymptomatic and Presymptomatic SARS-CoV-2 Infections in 
Residents of a Long-Term Care Skilled Nursing Facility - King County, 
Washington, March 2020. MMWR Morb Mortal Wkly Rep 69: 377-381.

13. Wang Y, Liu Y, Liu L, Wang X, Luo N, et al. (2020) Clinical Outcomes 
in 55 Patients With Severe Acute Respiratory Syndrome Coronavirus 
2 Who Were Asymptomatic at Hospital Admission in Shenzhen, China. 
J Infect Dis 221: 1770-1774. 

14. Sutton D, Fuchs K, D’Alton M, Goffman D (2020) Universal Screening 
for SARS-CoV-2 in Women Admitted for Delivery. N Engl J Med 382: 
2163-2164.

15. Gudbjartsson DF, Helgason A, Jonsson H, Magnusson OT, Melsted 
P, et al. (2020) Spread of SARS-CoV-2 in the Icelandic Population. N 
Engl J Med 382: 2302-2315.

16. Oran DP, Topol EJ (2020) Prevalence of Asymptomatic SARS-CoV-2 
Infection: A Narrative Review. Ann Intern Med 173: 362.

17. Rao SN, Manissero D, Steele VR, Pareja J (2020) A Narrative 
Systematic Review of the Clinical Utility of Cycle Threshold Values in 
the Context of COVID-19. Infect Dis Ther 9: 573-586.

18. Bahrain COVID-19 National Protocols. 

19. Romero-Gómez MP, Gómez-Sebastian S, Cendejas-Bueno E, 
Montero-Vega MD, Mingorance J, et al. (2020) Ct value is not enough 
to discriminate patients harbouring infective virus. J Infect S0163-
4453: 30720-30729.

20. Dahdouh E, Lazaro-Perona F, Romero Gomez MP, Mingorance J, 
García-Rodriguez J (2020) Ct values from SARS-CoV-2 diagnostic 
PCR assays should not be used as direct estimates of viral load. J 
Infect 3: 45-48.

21. Singanayagam A, Patel M, Charlett A, Bernal JL, Saliba V, et al. 
(2020) Duration of infectiousness and correlation with RT-PCR cycle 
threshold values in cases of COVID-19, England, January to May 
2020. Euro Surveill 25: 465-469.

22. Barek MA, Aziz MA, Islam MS (2020) Impact of age, sex, comorbidities 
and clinical symptoms on the severity of COVID-19 cases: A meta-
analysis with 55 studies and 10014 cases. Heliyon 6: e05684.

https://www.who.int/publications/i/item/laboratory-testing-for-2019-novel-coronavirus-in-suspected-human-cases-20200117
https://www.who.int/publications/i/item/laboratory-testing-for-2019-novel-coronavirus-in-suspected-human-cases-20200117
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/guidance-documents/national-laboratory-testing-indication.html
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/guidance-documents/national-laboratory-testing-indication.html
https://www.idsociety.org/practice-guideline/covid-19-guideline-diagnostics
https://www.idsociety.org/practice-guideline/covid-19-guideline-diagnostics
https://www.idsociety.org/practice-guideline/covid-19-guideline-diagnostics
https://pubmed.ncbi.nlm.nih.gov/32223871/
https://pubmed.ncbi.nlm.nih.gov/32223871/
https://pubmed.ncbi.nlm.nih.gov/32223871/
https://pubmed.ncbi.nlm.nih.gov/32156607/
https://pubmed.ncbi.nlm.nih.gov/32156607/
https://pubmed.ncbi.nlm.nih.gov/32156607/
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-recommendations.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-recommendations.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-recommendations.html
https://www.who.int/csr/resources/publications/surveillance/whocdscsrisr992.pdf
https://www.who.int/csr/resources/publications/surveillance/whocdscsrisr992.pdf
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30154-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30154-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30154-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30154-9/fulltext
https://pubmed.ncbi.nlm.nih.gov/32050059/
https://pubmed.ncbi.nlm.nih.gov/32050059/
https://pubmed.ncbi.nlm.nih.gov/32050059/
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200217-sitrep-28-covid-19.pdf?sfvrsn=a19cf2ad_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200217-sitrep-28-covid-19.pdf?sfvrsn=a19cf2ad_2
https://pubmed.ncbi.nlm.nih.gov/32183930/
https://pubmed.ncbi.nlm.nih.gov/32183930/
https://pubmed.ncbi.nlm.nih.gov/32183930/
https://pubmed.ncbi.nlm.nih.gov/32183930/
https://pubmed.ncbi.nlm.nih.gov/32240128/
https://pubmed.ncbi.nlm.nih.gov/32240128/
https://pubmed.ncbi.nlm.nih.gov/32240128/
https://pubmed.ncbi.nlm.nih.gov/32240128/
https://pubmed.ncbi.nlm.nih.gov/32179910/
https://pubmed.ncbi.nlm.nih.gov/32179910/
https://pubmed.ncbi.nlm.nih.gov/32179910/
https://pubmed.ncbi.nlm.nih.gov/32179910/
https://pubmed.ncbi.nlm.nih.gov/32283004/
https://pubmed.ncbi.nlm.nih.gov/32283004/
https://pubmed.ncbi.nlm.nih.gov/32283004/
https://www.nejm.org/doi/full/10.1056/NEJMoa2006100
https://www.nejm.org/doi/full/10.1056/NEJMoa2006100
https://www.nejm.org/doi/full/10.1056/NEJMoa2006100
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7281624/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7281624/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7386165/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7386165/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7386165/
https://www.nhra.bh/Media/Announcement/MediaHandler/GenericHandler/documents/Announcements/NHRA_News_MOH ALERT_Bahrain COVID-19 National Protocols_20200701.pdf
https://pubmed.ncbi.nlm.nih.gov/33248218/
https://pubmed.ncbi.nlm.nih.gov/33248218/
https://pubmed.ncbi.nlm.nih.gov/33248218/
https://pubmed.ncbi.nlm.nih.gov/33248218/
https://pubmed.ncbi.nlm.nih.gov/33131699/
https://pubmed.ncbi.nlm.nih.gov/33131699/
https://pubmed.ncbi.nlm.nih.gov/33131699/
https://pubmed.ncbi.nlm.nih.gov/33131699/
https://pubmed.ncbi.nlm.nih.gov/32794447/
https://pubmed.ncbi.nlm.nih.gov/32794447/
https://pubmed.ncbi.nlm.nih.gov/32794447/
https://pubmed.ncbi.nlm.nih.gov/32794447/
https://pubmed.ncbi.nlm.nih.gov/33344791/
https://pubmed.ncbi.nlm.nih.gov/33344791/
https://pubmed.ncbi.nlm.nih.gov/33344791/

