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ABSTRACT
INTRODUCTION: Due to the coronavirus disease 2019 (COVID-19) exposure in Denmark, first-line referral
centres were established to handle all patients suspected of COVID-19 or other upper respiratory tract
infection. Here we report the first experiences from a first-line referral centre from Amager-Hvidovre Hospital,
situated on the outskirts of Copenhagen.
METHODS: A retrospective quality assessment was performed with collection of symptom patterns and
COVID-19 status.
RESULTS: During the first 24 days, a total of 3,551 patients were referred for assessment of symptoms of
upper respiratory tract infection and COVID-19. A total of 2,048 patients were assessed as having mild
symptoms and referred for COVID-19 testing alone, whereas 337 patients were assessed clinically by a
physician. Thirty-seven were positive for COVID-19 infection, 286 were negative. The most common
symptoms reported were fever, coughing and dyspnoea. Fever was an independent predictor of COVID-19
infection (odds ratio (OR) = 2.25 (95% confidence interval (CI): 1.08-5.04); p = 0.037); whereas sore throat
was not (OR = 0.40 (95% CI: 0.15-0.92); p = 0.045). Only a small number of patients reported loss of taste or
anosmia. In total, 113 patients were admitted to hospital, the majority of patients were discharged within 24
hours with mild symptoms of upper respiratory tract infections. Three of the COVID-19-positive patients
developed a severe infection and two had a fatal outcome.
CONCLUSIONS: The present study is the first to report the experiences and symptom patterns of a COVID-19
first-line referral centre with efficient triage of patients in need of hospitalisation.
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The sever e acute r espir ator y syndr ome cor onavir us 2 (SARS-CoV-2), causing the
cor onavir us disease 2019 (COVID-19), has evolved into a pandemic within the past five
months, with mor e than eight million ver ified cases wor ldwide [1, 2]. It is a vir al infection
with similar ities to the 2003 sever e acute r espir ator y syndr ome (SARS). Most patients
exper ience mild to moder ate symptoms [1]. However , a minor ity of patients develop sever e
r espir ator y distr ess syndr ome, but the number s r epor ted var y fr om 4% to above 20% [3-5] .
The natur al cour se of the infection is char acter ised by an incubation per iod of up to 18 days
and a minimum disease dur ation of 14 days, with r isk of pr ogr ession even late in the disease
cour se [6-8].
The vir al load is highest in the fir st week of infection, and ser oconver sion is pr esent in all
patients after 14 days [9].
The symptoms mimic those of other upper r espir ator y tr act infections, with fever and
coughing as the most commonly r epor ted symptoms. In total, 25-88% of patients r epor t
fever and 28-46% r epor t coughing [3, 10, 11]. Other symptoms r epor ted ar e headache,
muscular pain and sor e thr oat. Fur ther mor e, cases of anosmia and taste dysfunction have
been r epor ted [12, 13].
The clinical handling of patients depends on the infr astr uctur e of medical healthcar e in the
r espective countr ies [14, 15].
In Denmar k, a fir st-line r efer r al centr e (COVID-19 clinics) for handling of patients with
symptoms of upper r espir ator y tr act infection was set up fr om 16 Mar ch 2020 as par t of
Danish COVID-19 health car e management [16]. COVID-19 clinics wer e established in
emer gency hospitals in or der to intr oduce an additional selective filter between pr imar y
car e and hospitals to pr event unnecessar y r esour ce use and the over filling of hospitals,
which was a consider able challenge in other Eur opean countr ies.
The pr imar y tool in testing for COVID-19 is the nasophar ygeal swab [8, 9]. In Denmar k,
COVID-19 testing was initially offer ed to people with suspected COVID-19 infection, such as
tour ists r etur ning fr om endemic ar eas. As the vir us became mor e widely spr ead, the testing
str ategy was widened to include patients with moder ate to sever e symptoms of upper
r espir ator y tr act infection. As of 28 Mar ch 2020, testing was made available to all per sons
with symptoms and a high r isk of infection such as social wor ker s and healthcar e wor ker s,
patients with co-mor bidities and patients with mild symptoms [16] .
In this study, we aimed to evaluate the symptom patter n of COVID-19 and the over lap with
other upper r espir ator y tr act infections in patients r efer r ed for fir st-line evaluation at a
Danish COVID-19 clinic in Hvidovr e in the gr eater Copenhagen ar ea.

METHODS
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Our COVID-19 clinic was established on 16 Mar ch 2020 as par t of the emer gency facilities for
management of the COVID-19 epidemic in Denmar k. Or ganisationally, the clinic is managed
by the Gastr o Unit, Amager -Hvidovr e Hospital, and staffed with per sonnel fr om sever al
medical and sur gical specialties. Senior physicians specialising in inter nal medicine ar e
always pr esent dur ing opening hour s (8 AM-10 PM).
The COVID-19 clinic is a fir st-line r efer r al centr e, assessing patients with symptoms of upper
r espir ator y tr act infections who ar e under suspicion for COVID-19. Due to safety pr ocedur es
implemented to avoid fur ther community spr ead of the infection, these per sons wer e
unable to be clinically assessed in gener al pr actice. Gener al pr actitioner s and the
emer gency medical ser vices (emer gency telephone 112, and medical helpline 1813) r efer r ed
patients for both clinical evaluation and testing for COVID-19 by thr oat swab who would in
many cases other wise have been admitted dir ectly to a COVID-19 medical war d [17]. All
patients wer e initially inter viewed by telephone.
On 26 Mar ch 2020, the Danish health author ities expanded their testing str ategy. After this
date, all patients assessed clinically in the COVID-19 clinic wer e also tested for COVID-19.
In the COVID-19 clinic, patients under went a physical examination including pulmonar y and
car diac auscultation, measur ement of r ectal temper atur e, blood pr essur e, hear t r ate,
r espir ator y r ate and oxygen satur ation. If r elevant, a quick-test C-r eactive pr otein (CRP) by
finger pr ick was per for med. If the patient needed fur ther diagnostic investigations such as a
chest x-r ay or labor ator y testing, r elevant r efer r al or admission to a COVID-19 acute
hospital war d was ensur ed. Admission or tr eatment via the COVID-19 clinic for other causes
than COVID-19 was r egister ed.
All patients wer e inter viewed about symptoms of r espir ator y tr act infection, dur ation of
symptoms, co-mor bidities and r isk of COVID-19 infection or exposur e. A follow-up of the
hospitalised patients was per for med on 11 May 2020. Fur ther mor e, two weeks after
evaluation in the COVID-19 clinic, the r egional medical files for all patients who wer e not
hospitalised wer e checked for subsequent admittance.
The pr esent r etr ospective study was per for med as par t of an inter nal quality assessment
and appr oved by the Hospital Dir ector y Boar d on 12 Apr il 2020.
S tatistic al an al ysis
We analysed data using Gr aphPad Pr ism 8.02 and R ver sion 3.6.0. Based on the distr ibution of
data, patient char acter istics wer e r epor ted as median and r ange. Compar ison between
gr oups was conducted using non-par ametr ic t-testing (Mann-Whitney), and compar ison of
the pr obability of symptoms was done by logistic r egr ession. Results ar e stated as odds r atio
and 95% confidence inter val.

Tr ial r egistr ation: not r elevant.
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RESULTS
In the per iod fr om 16 Mar ch to 8 Apr il 2020, 3,551 patients wer e r efer r ed to the COVID-19
clinic. A patient flow char t of patients r efer r ed to the COVID-19 clinic is pr esented in Fig u r e
1.

Among these, 1,114 wer e given gener al advice (stay at home until complete r estitution,
per for m self-isolation until 48 hour s after r esolution and use over -the-counter dr ugs such
as par acetamol) and they wer e instr ucted to contact a doctor again if dyspnoea or
aggr avation of symptoms occur r ed. Another 2,048 wer e assessed by telephone inter view to
have mild symptoms with no need to see a physician, but it was assessed that testing for
COVID-19 vir us was r elevant. These patients wer e r efer r ed dir ectly for testing by thr oat
swab in the outpatient test clinic. These patients wer e also str ictly infor med to per for m selfisolation until 48 hour s after complete r emission. A total of 48 per sons wer e admitted
dir ectly to a dedicated COVID-19 emer gency war d after their telephone inter view.
Fur ther mor e, 338 per sons wer e estimated to be in need of pr imar y clinical assessment.
Among these, 113 per sons admitted to hospital following fur ther assessment.
Among the 338 patients, 37 had a positive COVID-19 test, either by thr oat swab or by r eal-time
r ever se tr anscr iption polymer ase chain r eaction (RT-PCR) of tr acheal secr etion. The
tr acheal secr etion test was only per for med dur ing admission to hospital and not in the
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COVID-19 clinic. Four teen per sons wer e not tested for COVID-19, which limited our
possibility of char acter ising differ ences between positive and negative COVID-19 patients.
One per son who was COVID-19 positive was assessed and tested twice. This per son was only
char acter ised as one patient, which r educes the number of total patients to 323 (338 – 14 – 1 =
323). The r emaining 286 patients wer e COVID-19 negative. Among all assessed patients, 125
wer e males (38.5%), and their age r anged fr om 18 to 89 year s, see T abl e 1 .

Five of the 37 COVID-19-positive patients had r epeated tests. Thr ee wer e confir med positive
by r epeated thr oat swab, two wer e confir med positive by PCR of tr acheal secr etion and two
patients had a negative thr oat swab, but COVID-19 infection was confir med by tr acheal
secr etion. Twenty of the 286 patients who wer e COVID-19 negative had r epeated testing.
Thir teen patients had r epeated thr oat swab, all wer e negative; and seven patients had PCR of
tr acheal secr etion, all r epeated test r esults wer e negative.
The main featur es char acter ising the patients in need of admission to hospital was dyspnoea,
low oxygen satur ation or high temper atur e, or suspected bacter ial infection r equir ing
intr avenous antibiotic tr eatment.
A total of 177 patients r epor ted co-mor bidities (5.8%). The most fr equent co-mor bidities wer e
pulmonar y diseases (asthma, chr onic obstr uctive pulmonar y disease, or both), eight of 38
(21.1%) patients in the COVID-19 positive gr oup, and 78 of 285 patients (27.4%) in the COVID-19
negative gr oup; and car diovascular disease, seven of 38 (18.4 %) in the COVID-19 positive
gr oup and 32 of 285 (11.2%) in the COVID-19 negative gr oup, r espectively.
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A var iety of symptoms wer e r epor ted (Fig u r e 2 ). The most fr equent wer e fever and
coughing, both dr y and pr oductive. By logistic r egr ession, we found fever to be a pr edictor
of COVID-19 infection (T abl e 2 ), cough tended towar ds pr ediction of COVID-19, wher eas
muscle pain and headache did not. Anosmia and loss of taste wer e r epor ted in ver y few
cases. Having a sor e thr oat was a negative pr edictor of COVID-19 infection.

Fr om the COVID-19 clinic, 113 patients wer e admitted to hospital. A total of 91 wer e
dischar ged within 24 hour s; none of these had sever e COVID-19 infection. Fur ther mor e, 26
wer e tr eated for other diseases, pr imar ily bacter ial infections, 22 had COVID-19 infection.
Two had a fatal outcome, 110 wer e dischar ged and one patient is still (as of 11 May 2020)
hospitalised in an intensive car e unit.
Of the four teen patients who wer e not tested for COVID-19, nine wer e admitted to the acute
Dan Med J 2020;67(9):A05200343
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medical war d for investigations for other infectious diseases (all pr ior to 26 Mar ch 2020
when only patients with moder ate to sever e symptoms wer e offer ed COVID-19 testing), four
had obvious clinical signs other disease than COVID-19 and one left the war d pr ior to testing.
Six patients wer e r e-evaluated within one week, either in the COVID-19 clinic or the acute
medical war d. One patient was admitted to hospital 24 hour s after clinical assessment in the
COVID-19 clinic with a mar ked pr ogr ession in clinical symptoms.

DI SCUSSI ON
A total of 323 patients wer e assessed in the COVID-19 clinic fr om 16 Mar ch to 8 Apr il 2020.
Compar ed to whose advised by telephone only, the patients assessed wer e evaluated initially
by anamneses and by r espir ation on the telephone. Clinical suspicion of sever e disease or in
cir cumstances such as language bar r ier s, anxiety or patients whose symptoms gener ated
doubts wer e r efer r ed to the COVID-19 clinic for fur ther assessment. Many patients wer e
dismissed after clinical assessment in the COVID-19 clinic, and the number of patients in
need of hospitalisation was ver y low. Many patients admitted wer e dismissed shor tly after
assessment, fur ther confir ming that most patients with symptoms of COVID-19 or other
air way vir us disease wer e able to handle their symptoms and disease at home.
Thir ty-seven of the assessed patients wer e positive for COVID-19 infection. Dyspnoea, fever ,
sor e thr oat and gastr ointestinal symptoms wer e pr edictor s of COVID-19 infection, wher eas
cough, muscle pain and headache wer e not.
The patients wer e r elatively young and mor e often female, which is in line with other
cohor ts r epor ted fr om Eur ope [18]. All patients wer e handled after new, but consistent
tr iage guidelines of clinical assessment, and data wer e collected consecutively in a quality
assessment database. However , the lack of a pr otocolled study design limited follow-up of
patients.
A study of the char acter istics and pr edictor s of patients with a positive RT-PCR test in
Denmar k between 27 Febr uar y and 30 Apr il r evealed only minor differ ences in age, sex,
medical histor y and pr ior dr ug use between positive and negative test cases [19]. This is
similar to our findings. However , ther e is a discr epancy between patients admitted to
hospital fr om the clinic (59.4%, S u ppl em en tar y T abl e S 1 ) and the fr action of patients with
positive SARS-CoV-2 (22%) hospitalised in total. Patients r efer r ed fr om the COVID-19 clinic
wer e assessed clinically and wer e mor e likely to be in demand of hospital car e than the total
number including symptom-fr ee per sons who had tested positive.
Testing in the COVID-19 clinic was per for med with QIAstat-Dx Respir ator y-nCoV Panel Assay,
which is a commer cially available kit with a limit of detection of > 95% [20]. Two patients had a
negative thr oat swab but wer e confir med positive by tr acheal secr etion. We believe that
testing sensitivity is str ongly influenced by the timing of testing and symptom patter n. This
Dan Med J 2020;67(9):A05200343
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may explain the differ ence in r esults. Test sensitivity and specificity also depend on testing
methods, the fr equency of other infections in the community and the lack of a gold
standar d for SARS-CoV-2 vir us. Only hospital depar tments had the possibility to per for m the
tr acheal secr etion analysis. In the COVID-19 clinic, the pur pose was not to diagnose or tr eat
ser ious cases of COVID-19 – they wer e r efer r ed immediately to other r elevant instances. The
costs and pr acticalities of making tr acheal suction wer e deemed too intr icate for the COVID19 clinic given the patient type assessed her e.
A quick test CRP analysis was established in the clinic as the pr ofits wer e clear shor tly after
opening. This mimics the possibilities in the pr imar y sector in Copenhagen that the clinic was
established to r elieve. If fur ther biochemical analyses wer e necessar y, patients wer e
r efer r ed to a hospital depar tment.
The dur ation of symptoms var ied mar kedly for both positive and negative COVID-19 patients.
The number of days was r ar ely exact when patients wer e r epor ting, and the design of this
study limits fur ther conclusions as to the gener al symptom dur ation of COVID-19.
The gatekeeper function intended by establishing the COVID-19 clinic was shown to be highly
effective; only 337 of the 3,551 per sons r efer r ed wer e assessed in the clinic. In the beginning
of the epidemic, the thr oat swab was only pr ovided for patients who wer e highly suspect for
COVID-19; hence, 14 individuals did not r eceive the swab even though they wer e r efer r ed to
hospital. Only one per son exper ienced mar ked pr ogr ession in symptoms after the
evaluation in the clinic and r eacted sufficiently her eupon.
Our data do not r eflect the destiny of the patients only assessed by telephone inter view.
However , ever y patient assessed clinically was checked for multiple contacts. This number
was ver y low, and we assume that the r isk of under estimating the gr avity of patientsʼ
symptoms is low, although this setup is unsuited for a conclusion in this r espect. The doctor s
in the COVID-19 clinic had a suitable basis for pr ofessional assessments as their level of
education was deter mined to be above basic clinical tr aining and at least one senior doctor
was on duty in the clinic at all times.

CONCLUSI ONS
In conclusion, specific symptoms of fever and dyspnoea wer e mor e often seen in patients
with COVID-19 infection, wher eas a sor e thr oat was a negative pr edictor . The COVID-19 clinic
ser ved as a fir st-line r efer r al centr e fr om gener al pr actitioner s and emer gency medical
ser vices with effective tr iage of patients, and also held a gatekeeper function for dir ect
admission to acute medical war ds.
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