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Introduction

On 29 February 2020, approximately 3 months after the
discovery of a novel human coronavirus in China, Ireland
reported its first case of COVID-19 caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). Ten
days later, a pandemic was declared by the World Health
Organisation (WHO). Since that time, over 9.6 million
cases have been reported worldwide. As of 27 June 2020,
25,414 COVID-19 cases and 1730 deaths have been noti-
fied in Ireland [1].

In response to this crisis, the National Virus Reference
laboratory (NVRL) introduced a laboratory-developed real-
time RT-PCR assay targeting the E gene and RdRp gene per
Corman et al. [2]. Subsequently, a commercial assay
RealStar® SARS-CoV-2 RT-PCR Kit 1.0 (Altona
Diagnostics, Hamburg, Germany), designed for the detection
of the B-fCoV (target E gene) and SARS-CoV-2 (target S
gene) RNA was introduced.

In the initial stages of the outbreak, patients with suspected
SARS-CoV-2 infection were transported by the National
Ambulance Service (NAS) to hospitals with appropriate iso-
lation facilities where respiratory samples were obtained and
the patient awaited test results onsite. As the epidemiology of
the outbreak changed from mostly European travel-related
cases to local community transmission, the NAS commenced
sampling of stable symptomatic individuals for SARS-CoV-2
in their home. Community sampling now takes place in one of
46 largescale ‘sampling hubs’ around the country as directed
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by public health, primary care and infection specialists accord-
ing to national guidance [3]. This novel process has greatly
facilitated the detection, isolation and contact tracing of
SARS-CoV-2 infection in Ireland.

The focus of this report is to review the clinical presentation
of early COVID-19 cases tested by NAS in the community
and reported by the NVRL, during the 2nd week of
March 2020, with particular reference to national guidelines.

Methods

The first 100 laboratory-confirmed COVID-19 cases in
Ireland whose respiratory samples were obtained in the com-
munity and tested in the NVRL were retrospectively
reviewed. To estimate the agreement with national guidance,
we used Versions 2 and 3 of the ‘Telephone assessment and
testing pathway for patients who phone general practice and
healthcare settings other than receiving hospitals’ approved
by the COVID-19 Expert Advisory Group of the National
Public Health Emergency Team and issued by the Health
Protection Surveillance Centre (HPSC). Version 8 was also
included for comparison as this was the testing pathway active
at the time of writing [4] (Table 1). Using the NVRL
Laboratory Information System which includes a scanned
copy of the test request form, the clinical, travel, relevant
COVID-19 contact history and the cycle threshold (Ct) values
of the real-time RT-PCR results were recorded on a database
using Microsoft Excel. These data were irrevocably
anonymised before analysis.

Descriptive statistics were used. Categorical variables
were expressed in numbers (percentage); continuous vari-
ables were expressed using median with range or interquar-
tile range (IQR) and compared with Mann-Whitney U test.
Statistical analysis was performed using SPSS (IBM SPSS,
Armonk, New York, USA). P value of < 0.05 was regarded
as statistically significant.
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Table 1 COVID-19 assessment and testing pathways in the
community: clinical and epidemiological criteria

Version 2:

1. Acute mild respiratory infection (including one of: fever, shortness of
breath or cough) OR fever of unknown cause with no other symptoms.

AND

2. In the 14 days before onset of illness: been in an area with presumed
community transmission of COVID-19, OR contact with a case of
COVID-19, OR worked in or attended a healthcare facility abroad
where patients with COVID-19 being treated.

Version 3: (clinical criteria only)
Recent onset of fever or chills AND/OR symptoms of respiratory tract
infection, which includes cough.

Version 8:

1. Acute respiratory infection (sudden onset of at least one of: cough,
fever, shortness of breath) AND no other aetiology that fully explains
the clinical presentation.

OR

2. Acute respiratory illness AND having been in close contact with a
confirmed or probable COVID-19 case in the last 14 days prior to onset
of symptoms.

A probable case is one who meets criterion 1 but has not been tested.

Adapted from HPSC [4].

Results
Clinical characteristics

Sixty percent (60/100) of the laboratory-confirmed COVID-
19 cases were reported in the east of the country, particularly
in Dublin, where 44% of Ireland’s urban population reside [5].
The median age was 40.5 (IQR 27-56). The most common
clinical features were cough, fever, muscle ache, and headache
(Fig. 1). Night sweats, loss of taste in the absence of respira-
tory features (n = 2) and GI symptoms (n = 1) were uncom-
mon characteristics. The date of onset of symptoms was doc-
umented in 71/100 (71%) of cases. The median duration of
symptoms prior to testing was 4 days (range 1-13 days).
Overall, 66/100 (66%) of the COVID-19 cases we identified
in the community were reported to be symptomatic. Their
clinical presentations were broadly aligned with the national
testing pathways. In the symptomatic group, the clinical fea-
tures prompting testing indicated compliance with testing
criteria in 77% (51/66) of cases at the beginning of the out-
break and reaching 95% (63/66) with the version of the testing
pathway in use at the time of writing (Table 2).

SARS-CoV-2 PCR characteristics

Upper respiratory samples were tested using the commercial
RealStar® SARS-CoV-2 RT-PCR Kit 1.0 (Altona
Diagnostics, Hamburg, Germany) with specific probes for lin-
eage B-betacoronavirus (B-3CoV) and SARS-CoV-2 specific
RNAs. The median Ct value for the B-pCoV specific RNA
(target E gene) was 20 (range 12.9-34.5). The median Ct
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value of SARS-CoV-2 specific RNA (target S gene) was
19.9 (range 12.6-34.7). There was no statistical difference in
the Ct values for B-CoV (P = 0.498) or SARS-CoV-2 spe-
cific RNA (P =0.565) for cases with symptom onset within 7
days of being tested and those with symptoms for more than 7
days before a sample was obtained (Fig. 2).

Discussion

The clinical features of cough, fever, myalgia, headache as
well as a constellation of other respiratory and non-
respiratory features reflect the description of COVID-19 re-
ported in the literature [6, 7]. Although 46/100 (46%) of pa-
tients had more than one symptom, only 2/100 (2%) had all 3
classic features of COVID-19, i.e. cough, fever and shortness
of'breath. This is not unexpected in a group who did not attend
emergency services. In one third of cases (31/100), symptoms
were not documented; however, 6 out of 31 (19%) of these
cases did report a relevant travel and/or contact history.
Further iterations of the guidance and expansion of case def-
initions (e.g. that did not require clinical AND epidemiologi-
cal features) led to increased compliance with testing path-
ways. Interestingly, 3/100 (3%) individuals who reported feel-
ing well at the time of testing were close contacts of known
COVID-19 cases. These cases indicated that asymptomatic
infections were present in the Irish community in the initial
stages of the SARS-CoV-2 outbreak in Ireland.

RealStar® SARS-CoV-2 RT-PCR Kit has been proven to
be a reliable assay [8] and was one of the most widely used in
Ireland for the detection of SARS-CoV-2 RNA at the time of
writing. We have found the performance of the assay to be
satisfactory. The Ct values obtained for either B-3CoV or
SARS-CoV-2 specific RNA of the RealStar® SARS-CoV-2
assay were less than 35, within the acceptable range according
to the manufacturer’s instructions. Although one might have
expected an association between viral load (inversely related
to Ct value) in those tested soon after clinical onset versus those
at a later stage in the illness, a trend was not observed in this
regard (P > 0.05) (Fig. 2). A larger sample and a longer follow-
up period might have identified such a trend as many reports
indicate a high viral load at the early stage of illness [9—12].
Other factors such as missing data, sample quality and type,
storage conditions and a lack of follow-up samples may have
influenced this aspect of the review. Additionally, in comparing
those with the classic features of cough, fever or shortness of
breath and those without these features, the RT-PCR Ct values
did not show a significant difference (P = 0.3) (data not shown).

We found a small number of individuals who presented
without any respiratory features including one case with loss
of taste. Sudden onset of loss of sense of smell, loss or distortion
of sense of taste are now included in the clinical criteria of the
case definition for COVID-19. Testing pathways are needed to
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Fig. 1 Characteristics of
laboratory-confirmed community
COVID-19 cases, Ireland,
March 2020 (n = 100)
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symptom-based case definitions is required as new clinical and
epidemiological information becomes available to decision-
makers tasked with the containment of SARS-CoV-2.

Table 2 Clinical characteristics
of symptomatic COVID-19 cases
and the proportion of cases
fulfilling the clinical criteria for
testing in the community, Ireland,
March 2020 (n = 66)

Clinical characteristics of symptomatic patients n (%) Compliance rate with HPSC
guidelines at the time of:
Testing Review
Ver 2°° Ver 3° Ver 8¢

Fever, cough or shortness of breath: 58 (87.9) 51 58 58

1 out of 3 symptoms 35

2 out of 3 symptoms 21

3 out of 3 symptoms 2

Respiratory symptoms other than 5(7.6) 5 5

fever, cough or shortness of breath

Other non-respiratory symptoms only: 3(4.5)

Headache 1

Night sweats 1

Loss of taste 1

Total, n (%) 66 (100) 51(77) 63 (95) 63 (95)

HPSC, Health Protection Surveillance Centre; Ver, version

#1In the last 14 days prior to onset of symptoms

® Acute mild respiratory infection (cough, fever or shortness of breath) AND in the 14 days before onset been in an
area with presumed COVID-19 or contact with a case

¢ Recent onset of fever or chills AND/OR symptoms of respiratory tract infection, which includes cough

9 Acute respiratory infection (cough, fever or shortness of breath) and no other explanation OR acute respiratory
illness and close contact with a confirmed/probable case
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Fig.2 The Ct values for B-3CoV
and SARS-CoV-2 specific RNAs
in relation to symptom onset,
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Conclusion

Cough, fever, contact with a known COVID-19 case and trav-
el to an affected region were the most common features re-
ported by patients with laboratory-confirmed SARS-CoV-2
infection tested in the community. Headache, night sweats,
loss of taste without respiratory features (n = 3) and GI symp-
toms (n = 1) were uncommon characteristics in this group.
Although compliance with testing criteria was not 100%,
Irish clinicians are afforded latitude in relation to identifying
patients for SARS-CoV-2 testing. Indeed, we noted 3 patients
who did not have discernible clinical symptoms of COVID-
19, but who did have a positive test result. These cases were an
early indicator of asymptomatic infection in the community
which is one of the major challenges for containment of the
virus [13, 14]. It was interesting to note that in the cohort
presented here, viral loads (inferred from Ct values) were
not significantly associated with the timing of the test (in re-
lation to illness onset) or indeed the presence of classic respi-
ratory symptoms (if any).

Acknowledgements The authors would like to thank all the National
Virus Reference Laboratory colleagues for their tremendous work in this
COVID-19 pandemic. We would also like to acknowledge the significant
contribution of the National Ambulance Service to the COVID-19 out-
break in Ireland and in particular for the testing of individuals for SARS-
CoV-2 infection.

@ Springer

4 5 6 7 8 9 12 13 Uk

Symptom onset (days)

Availability of data and material Not applicable

Authors’ contributions Conceptualisation: Grace Yixin Chan, Niamh
O’Flaherty; data collection and analysis: Grace Yixin Chan; writing—
original draft preparation: Grace Yixin Chan, Niamh O’Flaherty:
writing—review and editing: Niamh O’Flaherty, Cillian De Gascun,
Lillian Rajan

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Ethical approval Ethical approval was not required as this report was
part of a clinical audit in accordance with General Data Protection
Regulation and Medical Practice Guideline issued by Royal College of
Physician Ireland. All data were irrevocably anonymised and cannot be
linked back to any identifiable individual.

Consent to participate Not applicable
Consent for publication Not applicable

Code Availability Not applicable

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing, adap-
tation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, pro-
vide a link to the Creative Commons licence, and indicate if changes were



Ir J Med Sci (2021) 190:485-489

489

made. The images or other third party material in this article are included
in the article's Creative Commons licence, unless indicated otherwise in a
credit line to the material. If material is not included in the article's
Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. World Health Organization (2020) Coronavirus disease ( COVID-
19): situation report, 159. Available at: https://www.who.int/docs/
default-source/coronaviruse/situation-reports/20200627-covid-19-
sitrep-159.pdf?stvrsn=93e027f6_2. Accessed 28 June 2020

2. Corman VM, Landt O, Kaiser M et al (2020) Detection of 2019
novel coronavirus (2019-nCoV) by real-time RT-PCR. Euro
Surveill 25(3):2000045. https://doi.org/10.2807/1560-7917.ES.
2020.25.3.2000045

3. Health Service Executive (2020) Coronavirus (COVID-19) testing.
Available at: https://www2.hse.ie/conditions/coronavirus/testing.
html. Accessed 25 April 2020

4. Health Protection Surveillance Centre (2020) COVID-19
Telephone assessment and testing pathway for patients who phone
general practice and healthcare settings other than receiving hospi-
tals. Available at: https://www.hpsc.ie/a-z/respiratory/coronavirus/
novelcoronavirus/algorithms/COVID-19%20Telephone%
20Assessment%20and%20testing%20pathway%20for%
20patients%20who%20phone%20GP.pdf. Accessed 28 April
2020

5. Central Statistics Office (2017) Census of population 2016 — profile
2 Population distribution and movements. Available at: https:/
www.cso.ie/en/releasesandpublications/ep/p-cp2tc/cp2pdm/pd/.
Accessed 6 May 2020

6. Huang C, Wang Y, Li X et al (2020) Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China. Lancet

10.

11.

12.

13.

14.

395(10223):497-506. https://doi.org/10.1016/S0140-6736(20)
30183-5

Colaneri M, Sacchi P, Zuccaro V et al (2020) Clinical characteris-
tics of coronavirus disease (COVID-19) early findings from a teach-
ing hospital in Pavia, North Italy, 21 to 28 February 2020. Euro
Surveill 25(16):2000460. https://doi.org/10.2807/1560-7917.ES.
2020.25.16.2000460

Konrad R, Eberle U, Dangel A et al (2020) Rapid establishment of
laboratory diagnostics for the novel coronavirus SARS-CoV-2 in
Bavaria, Germany, February 2020. Euro Surveill 25(9):2000173.
https://doi.org/10.2807/1560-7917.ES.2020.25.9.2000173

Xu T, Chen C, Zhu Z et al (2020) Clinical features and dynamics of
viral load in imported and non-imported patients with COVID-19.
Int J Infect Dis 94:68—71. https://doi.org/10.1016/}.1jid.2020.03.022
Pan Y, Zhang D, Yang P et al (2020) Viral load of SARS-CoV-2 in
clinical samples. Lancet Infect Dis 20(4):411-412. https://doi.org/
10.1016/S1473-3099(20)30113-4

To KK, Tsang OT, Leung WS et al (2020) Temporal profiles of
viral load in posterior oropharyngeal saliva samples and serum an-
tibody responses during infection by SARS-CoV-2: an observation-
al cohort study. Lancet Infect Dis 20(5):565-574. https://doi.org/
10.1016/S1473-3099(20)30196-1

Zou L, Ruan F, Huang M et al (2020) SARS-CoV-2 viral load in
upper respiratory specimens of infected patients. New Engl J] Med
382(12):1177-1179. https://doi.org/10.1056/NEJMc2001737
Treibel TA, Manisty C, Burton M et al (2020) COVID-19: PCR
screening of asymptomatic health-care workers at London hospital.
Lancet 395(10237):1608-1610. https://doi.org/10.1016/S0140-
6736(20)31100-4

Day M (2020) Covid-19: four fifths of cases are asymptomatic,
China figures indicate. BMJ 369:m1375. https://doi.org/10.1136/
bmj.m1375

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/
https://www.who.int/docs/default-ource/coronaviruse/situation-eports/20200627ovid-sitreppdf?sfvrsn027f6_2
https://www.who.int/docs/default-ource/coronaviruse/situation-eports/20200627ovid-sitreppdf?sfvrsn027f6_2
https://www.who.int/docs/default-ource/coronaviruse/situation-eports/20200627ovid-sitreppdf?sfvrsn027f6_2
https://doi.org/10.2807/1560-7917.ES.2020.25.3.2000045
https://doi.org/10.2807/1560-7917.ES.2020.25.3.2000045
https://www2.hse.ie/conditions/coronavirus/testing.html
https://www2.hse.ie/conditions/coronavirus/testing.html
https://www.hpsc.ie/a-/respiratory/coronavirus/novelcoronavirus/algorithms/COVID-20Telephone%20Assessment%20and%20testing%20pathway%20for%20patients%20who%20phone%20GP.pdf
https://www.hpsc.ie/a-/respiratory/coronavirus/novelcoronavirus/algorithms/COVID-20Telephone%20Assessment%20and%20testing%20pathway%20for%20patients%20who%20phone%20GP.pdf
https://www.hpsc.ie/a-/respiratory/coronavirus/novelcoronavirus/algorithms/COVID-20Telephone%20Assessment%20and%20testing%20pathway%20for%20patients%20who%20phone%20GP.pdf
https://www.hpsc.ie/a-/respiratory/coronavirus/novelcoronavirus/algorithms/COVID-20Telephone%20Assessment%20and%20testing%20pathway%20for%20patients%20who%20phone%20GP.pdf
https://www.cso.ie/en/releasesandpublications/ep/pp2tc/cp2pdm/pd/
https://www.cso.ie/en/releasesandpublications/ep/pp2tc/cp2pdm/pd/
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.2807/1560-7917.ES.2020.25.16.2000460
https://doi.org/10.2807/1560-7917.ES.2020.25.16.2000460
https://doi.org/10.2807/1560-7917.ES.2020.25.9.2000173
https://doi.org/10.1016/j.ijid.2020.03.022
https://doi.org/10.1016/S1473-3099(20)30113-4
https://doi.org/10.1016/S1473-3099(20)30113-4
https://doi.org/10.1016/S1473-3099(20)30196-1
https://doi.org/10.1016/S1473-3099(20)30196-1
https://doi.org/10.1056/NEJMc2001737
https://doi.org/10.1016/S0140-6736(20)31100-4
https://doi.org/10.1016/S0140-6736(20)31100-4
https://doi.org/10.1136/bmj.m1375
https://doi.org/10.1136/bmj.m1375

	Partial compliance with symptom-based testing pathways reveals asymptomatic carriage of SARS-CoV-2 in Ireland
	Introduction
	Methods
	Results
	Clinical characteristics
	SARS-CoV-2 PCR characteristics

	Discussion
	Conclusion
	References


