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ABSTRACT
Objective: In the early stages of the outbreak, Covid patients were followed-up in isolated Covid Wards, and the
examinations of other pulmonary diseases continued in Non-Covid wards. Differential diagnosis between COVID-19
and infections caused by other pathogens is not adequately recognized. For this reason, it is even more difficult to
identify patients who are infected with SARS-CoV2 or other pathogens. In the present study, the clinical characteristics
and transmission routes of the Covid-19 cases in Non-Covid Wards within approximately 2 months’ time after the
onset of the pandemic were analyzed speculatively.
Method: In the early periods of the pandemic, quarantine wards were created for Covid patients in Chest Diseases
Hospital, but there were also changes in Non-Covid patients and new Non-Covid hospitalizations. The clinical
characteristics and transmission routes of the Covid cases in Non-Covid Ward were examined retrospectively and
observationally between 10.03.2020 and 30.04.2020.
Results: During this period, a total of 35 Covid cases were detected as a patient, companion and healthcare
employees. The median age of the patients was 50 years (min-max 25-85). There were 17 patients (48.6%) who were
not severe, and 18 severe patients (51.4%), and 10 (28.6%) patients died. A total of 25 (71,4%) of infected cases were
verified with the SARS-CoV-2 Nucleic Acid Test, and 10 (28,6%) were diagnosed clinically and radiologically as
possible COVID-19 cases. Being 65 years old or over, having comorbid diseases, especially COPD, the presence of
dyspnea as a symptom and involvement on chest radiography were found to be significantly associated with survival
(p0.027, 0.009, 0.038, 0.000 and 0.033, respectively). Lymphopenia, increase in neutrophil count, CRP and NLR value
were found to be statistically related to survival (p 0.005, 0.001, 0.014 and 0.000, respectively). We found 4 super
spreaders, one of whom was a companion, and 3 patients.
Conclusion: Potential “super spreaders” can be the source of infection before the quarantine conditions are applied
and comprehensive protection is implemented. For this reason, quarantine, use of personal protective equipment,
application of social distancing, and the implementation of comprehensive preventive measures, such as disinfection,
are crucial in controlling nosocomial infection.
Keywords: COVİD-19, transmission, pandemic
ÖZ
Amaç: Salgının erken evrelerinde Covid hastaları izole COVID Servislerinde takibe alınırken, diğer akciğer hastalıklarının
tetkiklerine COVİD olmayan servislerde devam edildi. COVID-19 ile diğer patojenlerin neden olduğu enfeksiyonlar
arasındaki ayırıcı tanı yeterince tanınmamaktadır. Bu nedenle SARS-CoV2 veya başka bir patojen ile enfekte olan hastaları tespit etmek daha da zorlaşıyor. Bu çalışmada, Covid-19 vakalarının yaklaşık 2 ay içinde Covid-19 dışı servislerdeki klinik özellikleri ve bulaşma yolları incelendi. Pandeminin başlangıcından sonraki süre spekülatif olarak analiz
edildi.
Yöntem: Pandeminin erken dönemlerinde Göğüs Hastalıkları Hastanesinde Covid hastaları için karantina koğuşları
oluşturulurken, Covid olmayan hastalarda ve yeni Covid dışı yatışlarda da değişiklikler oldu. 10.03.2020 ile 30.04.2020
tarihleri arasında Kovid Dışı Serviste bulunan Covid vakalarının klinik özellikleri ve bulaşma yolları geriye dönük ve
gözlemsel olarak incelendi.
Bulgular: Bu dönemde hasta, refakatçi ve sağlık çalışanı olmak üzere toplam 35 Covid vakası tespit edildi. Hastaların
ortanca yaşı 50 (min-maks 25-85) idi. Ağır olmayan 17 hasta (%48,6), 18 ağır hasta (%51,4) ve 10 hasta öldü (%28,6).
Toplam 25(%71,4) enfekte vaka SARS-CoV-2 Nükleik Asit Testi ile doğrulandı ve 11 (%28,6) olası COVID-19 vakası
olarak klinik ve radyolojik olarak teşhis edildi. 65 yaş ve üzeri olmak, KOAH başta olmak üzere komorbid hastalığı
olmak, semptom olarak nefes darlığının varlığı ve akciğer grafisinde tutulum sağkalım ile anlamlı olarak ilişkili bulundu
(sırasıyla p0.027, 0.009, 0.038, 0.000 ve 0.033). Lenfopeni, nötrofil sayısı, CRP ve NLR değerindeki artış sağkalım ile
istatistiksel olarak ilişkili bulundu (sırasıyla p 0,005, 0,001, 0,014 ve 0,000). 1’i refakatçi olmak üzere 4 süper yayıcı ve
3 hasta bulundu.
Sonuç: Potansiyel “süper yayıcılar”, karantina koşulları uygulanmadan ve kapsamlı koruma uygulanmadan önce enfeksiyon kaynağı olabilir. Bu nedenle karantina, kişisel koruyucu ekipman kullanımı, sosyal mesafenin uygulanması ve
dezenfeksiyon gibi kapsamlı önleyici tedbirlerin uygulanması hastane enfeksiyonunun kontrolünde çok önemlidir.
Anahtar kelimeler: COVİD-19, bulaşma, pandemi
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INTRODUCTION
More than 80.000.000 people were infected
with SARS-CoV-2 resulting in many deaths in 60
countries all over the world since the Corona
Virus Disease (COVID-19) appeared in Wuhan in
December 2019. All age groups are sensitive to
SARS-CoV-2 infection. The infection routes are
airborne and with close contact. The fecal-oral
route and aerosol infection cannot be excluded.
SARS-CoV-2 infection outbreaks at hospitals
appeared in early periods of the outbreak, before
the disease was noticed and before quarantine
measures were put into practice. Differential
diagnosis regarding COVID-19 and infections of
other pathogens was not adequately recognized
in the early stages of the outbreak. For this reason,
it is more challenging to identify patients who are
infected with SARS-CoV2, and to take preventive
measures to avoid nosocomial infection. In the
present study, we analyzed the clinical features
and transmission routes of 35 COVID-19 cases
from a single Chest Diseases Department,
including 16 patients (one of them is a medical
companion) and 19 medical staff in non-Covid
services.
Materials and Method
Study Population
In the early periods of the pandemic, quarantine
wards were created for Covid patients in Chest
Diseases Hospital, but there were also changes in
Non-Covid patients and new Non-Covid
hospitalizations. The clinical characteristics and
transmission routes of the Covid cases in NonCovid Ward were examined retrospectively and
observationally between 10.03.2020 and
30.04.2020.
A total of 35 cases with the epidemiological
examination, laboratory results, computed
tomography imaging (CT), and SARS-CoV-2
Nucleic Acid Test results were included in the
study of 16 hospitalized patients (3 of them
medical companion) and 19 medical staff. The

study was approved by Medical Ethics Committee
of Izmir Dr. Suat Seren Chest Disease Training and
Research Hospital, Turkey. Also, Helsinki
Declaration was approved.
Data Collection
Clinical medical records were used to obtain
the clinical data of COVID-19 cases. Fever and CT
imaging characteristics of all cases were evaluated,
and SARS-CoV-2 Nucleic Acid Tests were done
for suspected individuals. All infected medical
staff were interviewed about the duration of
exposure to the COVID-19 cases, personal
preventive measures, and clinical symptoms. All
COVID-19 cases were monitored. The data of the
patients included gender, age, comorbid disease,
smoking history, contact history, fever, and
laboratory examination results in treatment,
SARS-CoV-2 Nucleic Acid Test results, CT imaging,
and the condition during the latest follow-up
date. The most likely infection time and route
were speculatively examined and estimated
according to the history of exposure in the ward,
evidence of infection, and the status of inter-ward
transfer.
Clinical Classification of COVID-19
The cases were classified according to
symptoms, laboratory and radiological findings.
The Mild Stage includes mild clinical symptoms,
and no pneumonia signs in imaging. The Severe
Stage involved fever, respiratory tract, and other
symptoms, signs in pneumonia imaging. Severe
Stage, where one of the following criteria are
present; (a) shortness of breath, respiratory rate
≥30 times/min; (b) during resting, oxygen
saturation less than 93%; and (c) PaO2/FiO2 ≤ 300
mmHg, Group with CT imaging in 24-48 hours
with a 50% significant lesion progression (1).
Statistical Analyses
The quantitative data are given as Mean ±
Standard Deviation (SD), and the Independent
Student’s t-test was employed in inter-group
comparisons. The qualitative data are given as
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case count (percentages), and the groups were
compared with Fisher’s Exact Test. A p value
<0.05 was taken as statistically significant.
Results
Clinical Characteristics
A total of 11 (31.4%) of the patients were
male, and 24 (68.6%) were female. The median
age of the patients was 50 (min-max 25-85) and
the median age of the medical staff was 42 (minmax 36-85). There were 17 patients (48.6%) who
were not severe, and 18 severe patients (51.4%),
and 10 (28.6%) patients died. A total of 25
(71,4%) of infected cases were verified with the
SARS-CoV-2 Nucleic Acid Test, and 10 (28,6%)
were diagnosed clinically and radiologically as
possible COVID-19 . A total of 25 (76%) of the
infected cases had a history of positive exposure.
Two patients were infected from patient to
companion, 4 were infected from medical staff to
medical staff, 9 were infected from patient to
medical staff, the other 9 were infected from
patient to patient, and 1 case was infected from
companion to patient (Table 1).
When health care workers (HCW) were
compared with patients, the symptoms of
additional disease, cough, shortness of breath,
and the presence of lesions in the lung x-ray were
statistically significant in patients who were ill
compared to healthcare staff (Table 2). COPD,
which is comorbidity, was detected more in
COPD patients at a statistically significant level (p:
0.006) (Table 2).
Prognosis Analysis for COVID-19 Cases
All of the cases who were infected with SARSCoV-2 were under quarantine and were treated.
There were 10 deaths (28.6%). Being 65 years
old or over, having comorbidities, especially
COPD, the presence of dyspnea as a symptom
and involvement on chest radiography were
found to be significantly associated with survival
(p:0.027, 0.009, 0.038, 0.000 and 0.033,
respectively) (Table 3). Lymphopenia, increase in
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neutrophil count, CRP and NLR values were found
to be statistically related to survival (p:0.005,
0.001, 0.014 and 0.000, respectively) (Table 4).
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Disease Severity and Clinical and Laboratory
Characteristics
The neutrophil, NLR, leukocyte and CRP values
were found to be statistically higher in patients
with a severe disease condition (p:0.020, 0.037,
0.023, 0.023, respectively) (Table 5). As
comorbidity, having COPD and involvement in
lung x-ray were more in those with a severe
condition (p:0.019, 0.000, 0.033, respectively)
(Table 6).
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Potential “Super Spreaders”
Based on exposure history, the nosocomial
infection routes are given in Figure 1. It was
found that there were 4 potential SARSCoV-2
spreaders (“Companion 01, Patient 01, Patient
02, and Patient 03”). During the hospitalization, a
medical companion infected Patient 01. Patient
01, 4 healthcare staff and a companion had
positive exposure, and fever was detected in 3-8
days after exposure; and all 4 were confirmed to
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Table 3. Relation between patient characteristics and survival.
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have contracted SARS-CoV-2. Patient 02 infected
two medical staff, and Patient 03 infected two
patients. An HCW was infected from Patient 01
and Patient 02 (Figure 1).
The index case, who was a companion and
initiated the spread, had a symptom of fever.
Another index case was Patient 01, who had
chronic renal failure and chronic obstructive
pulmonary disease as a comorbid disease, and
was pre-diagnosed with lung cancer. On the 10th
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day of hospitalization, it was observed that s/he
had fever and infiltration in lung x-ray 4 days after
the transfer of the patient who was taken to a
Non-Covid Ward. A Covid 19 PCR Test was done
for Patient 01, and the diagnosis was confirmed.
It was learned that the patient’s companion
(Companion 01) was admitted to another
pandemic hospital with a Covid 19 infection.
Patient 02 was a 35-year-old female patient
who lived in a nursing home with advanced
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Figure 1. Transmission tree of Covid-19 outbreak.
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Covid 19 PCR test and the result was positive. The
patient died on the 13th day of her
hospitalization.
Patient 03 was a 35-year-old patient who was
hospitalized with asthma and had comorbidities
of Diabetes Mellitus, and pneumonia pleurisy. S/
he was diagnosed with Covid 19 with a PCR Test
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bilateral lesions.

&
HIHH7*

&

Discussion

&
CD)5.&

&
&

C-C*)&

&
&

;/&

&
&

;/&

&
&
&

/01$%/'2*+,3&4)%0563&,75*'%1(*4,%%"18$%"9+'(7*4:'%3+,*'4;%
&

mental retardation. She was hospitalized with
pneumonia respiratory failure previously in
another hospital and was referred to our hospital
with pneumonia, pleurisy and respiratory failure.

According to the report of (1), as of 22.09.2020,
there were 306,302 patients diagnosed with
COVID-19, and the rate of mortality was 2.4%. In
our unit, the severe type accounted for 51.4%
(18/35), and the rate of mortality was 28.6%
(10/35), which was significantly higher than the
reported results. In our study, there were 19
healthcare workers (10 nurses, 5 doctors, and 4
staff), 13 patients and 3 medical companions who
were infected. Age, smoking history, and
comorbidities might contribute to different
outcomes of COVID-19 among patients and
healthcare staff. It was found in our study that
COPD is associated with severe COVID-19 and
death at significant levels.
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HCWs have high risks in terms of acquiring
infections in new disease outbreaks, particularly
before transmission dynamics are identified. The
cases reported in this study are among the first
identified occupational transmission cases of
SARS-CoV-2 to HCWs in Turkey. So far, little is
known about SARS-CoV-2 transmission in
healthcare institutions. It was reported from
Illinois, Singapore, and Hong Kong that there
were cohorts involving HCWs exposed to patients
with COVID-19 without any documented HCP
transmission (2-4). Most HCW exposures among
these were with patients and HCWs when using
contact, droplet, or airborne precautions. While
community transmission rates of COVID-19
increase, identifying if HCW infections are acquired
at the workplace or in society becomes even
more challenging. This examination brought with
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it an opportunity for analyzing the exposure
Table 6. Relation between the characteristics of patients and disease severity
attributed to COVID-19 transmission in a
healthcare institution without recognized
community exposures. Identifying the exposures
in HCWs that did and did not have COVID-19
might provide us with guidance on how to
protect HCWs. Since patients at hospitals often
contact inpatient caregivers and visitors who go
in and out of the hospital often, they have a high
risk of being infected, which exacerbates the
infections of medical staff who are not in direct
contact with the already-known infected cases. In
addition, infected medical staff may not show any
symptoms but be infectious. This might cause
clustered infection in a unit. In our study, 25 of
the infected cases (76%) had a history of positive
exposure, and 2 of them had a way of transmitting
from patient to companion, 4 from a healthcare

M. Gayaf ve ark., Clinical Characteristics and Transmission Routes of COVID-19 in the Early Period of the Pandemic in a Non-Covid Ward of a
Chest Diseases Hospital

provider, 9 from patient to healthcare provider, 9
from patient to patient, and one case had
transmission from companion to patient.
Age, history of smoking, and comorbid
diseases might contribute to various outcomes
of COVID-19 among patients and healthcare
staff. In the present study, being 65 years of age
or over, presence of additional disease, presence
of COPD in history and presence of dyspnea as a
symptom and involvement on chest radiograph
were found to be significantly associated with
survival. The fact that the patients had more
comorbid diseases and respiratory failure than the
HCWs, showed that they had a higher mortality
rate. Additional diseases such as COPD affected
the pulmonary function and dropped immunity,
which suggests that SARS-CoV-2 infection is
severe, and might cause poor outcomes in cases
who have additional diseases, especially COPD.
Liu et al. reported that CRP, LDH, and lymphocyte
count might be used to predict the severity of
lung injury (5). In our study, the neutrophil, NLR,
leukocyte and CRP values were higher in patients
with a severe condition at statistically significant
levels.
The main symptom of COVID-19 is fever,
cough, fatigue, muscular soreness, chest
depression, shortness of breath, diarrhea, and
other symptoms (1). The presence of the same
symptoms in patients hospitalized with an acute
attack of pneumonia or COPD in the early period
of the epidemic created confusion. Many COVID19 cases had normal / reduced WBC counts and
decreased lymphocyte counts. Early chest CTs of
COVID-19 showed local ground-glass images
and interstitial variations in the dorsal or peripheral
parts of the lungs (6). Also, multiple infiltrating
shadows and lung consolidation might be
detected in both lungs; and pleural effusion is
seldom detected in severe patients (7,8). Some of
the initial COVID-19 patients might have one or
multiple GGO-like variations, and this must be
differentiated from lung cancer (9). In some of our
patients, there was no infiltration in PA lung
x-rays in the first hospitalization however,

infiltration in the lungs and fever were detected
later. That was a clue for us; especially Patient 08,
who was receiving radiotherapy due to lung
cancer and had bone metastasis when fever and
multiple infiltrations appeared. Upon the
development of respiratory failure, s/he was
taken to the Intensive Care Unit and died later.
SARS-CoV-2 is infectious at a high level and is
susceptible to all populations. Respiration droplets
and contact transmission are the main transmission
routes as well as aerosol transmission (1). Even
during the asymptomatic stage, an infected case
is the main transmission source. Most of the
patients hospitalized at chest diseases wards had
cough complaints due to comorbidities (lung
cancer, pneumonia, or COPD). The cough will
cause a large number of droplets and aerosols in
surrounding areas, and this might increase the
efficacy of exposure. Therefore, COVID-19
patients are highly contagious in chest diseases
departments. Moreover, the detection of patients
in non-Covid wards in the early period of the
outbreak, when the wards were being designed,
increased the transmission. Due to insufficient
preparation at the beginning of the pandemic,
improper protective measures were applied at
the initial stages of the pandemic. This resulted in
a large number of infections for hospitalized
patients and healthcare employees.
“Super Spreader” refers to a patient who
transmits the infection potentially to more than
10 people. Retrospective analysis of 35 COVID19 cases in our unit showed 9 SARS-CoV-2
infected cases who had traceable exposure history
with Companion 01 and Patient 02. In the other
two index cases, Patient 02 infected only medical
staff, and Patient 03 infected patients. In the four
medical staff who were infected by Patients 01
and 02, intensive care was needed and bilateral
pneumonia was observed. However, there was
no need for intensive care in other medical staff.
We believe that this is probably related to the
viral load the person encounters. A study has
shown that viral loads peak in respiratory samples
in the second week after the onset of the disease
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in mild group, but viral loads continued to be
elevated in the third week in severe group. Virus
duration was prolonged in patients who were
older than 60 years and in males (10). In another
study (11), the authors’ showed indicate that
patients with severe COVID-19 tend to have a
high viral load and a long virus-shedding period
(similar to SARS in 2002-03), which suggests that
the viral load of SARS-CoV-2 can be a marker to
evaluate the severity and prognosis of the
disease.
In summary, SARS-CoV-2 is highly infectious.
Hospitalized patients and healthcare staff have
high risks of infection in the pandemic. The fact
that patients use the same toilets and bathrooms,
share hospital rooms or have rooms close to each
other, they need frequent use of respiratory
treatments emitting aerosols, and some of them
having medical companions make the transmission
easier. Patients infected with COVID-19 have a
high risk of death. Precautions in this respect
include single hospitalization of suspected Covid19 patients; preparing quarantine wards in the
proper form; and paying attention to hand
hygiene, contact and using personal protective
equipment (everybody in hospital, healthcare
staff, patients, attendants, etc.). For this reason,
applying comprehensive protective measures
e.g. quarantine and disinfection are required in
controlling the nosocomial infection.
For these reasons, especially at the beginning
of the pandemic, it is very important to apply
comprehensive preventive precautions such as
quarantine and disinfection in controlling
nosocomial infection in non-Covid services of the
hospital.
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