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ABSTRACT
Objective: As healthcare professionals play a role in combating the COVID-19 outbreak, the risk of disease exposure and illness increases. In
our study, we aimed to measure the effectiveness of post-contact use in order to protect the healthcare professionals who work very
intensively during the outbreak.
Method: A total of 208 healthcare workers who applied to Employee Health Unit section between the dates 25 March-25 April 2020 with a
history of contact with COVID-19 patients were included in the study. Employees were evaluated in low, moderate and high risk groups
according to the Contact Risk Algorithm included in the Evaluation of Healthcare Workers Guidelines with COVID-19 theme. Three-day
hydroxychloroquine treatment was initiated to 138 healthcare professionals who were considered as high risk. The treatment regimen was
arranged as 2x400 mg on the first day and 2x200 mg on the 2nd and 3rd days. The COVID-19 positivity rates were analyzed according to the
contact risk groups
Results: There was a statistically significant difference between occupational groups according to contact risk groups (p<0.01); the rate of
contact risk of nurses in the middle, and the doctors in the high risk groups was found to be significantly higher. When the COVID-19 positivity
rates were analyzed according to the contact risk groups, the COVID-19 positivity rates were 9.4% in the high-, 16.3% in the moderate and
14.3% in the low-risk groups. The contact was found to be related to the COVID-19 test, and the positivity rate from contact with the patient
was found to be significantly high (p<0.01).
Conclusion: Recommendations about hydroxychloroquine for postexposure prophylaxis vary. Hydroxychloroquine can be a possible effective
agent in postexposure prophylaxis. We think that conducting similar studies on larger samples can provide significant benefits to individuals
and public health.
Keywords: COVID-19, contact, healthcare workers, hydroxychloroquine
ÖZ
Amaç: Sağlık çalışanları COVID-19 salgını ile mücadelede rol aldıkça hastalığa maruz kalma ve hastalanma riskleri artmakta. Çalışmamızda
salgın surecinde cok yoğun şekilde çalışan sağlık çalışanlarını korumak adına temas sonrası proflaksinin etkinliğini ölçmeyi amaçladık.
Yöntem: Çalışan sağlığı birimine 25 Mart-25 Nisan 2020 tarihleri arasında COVID-19 hasta ile temas öyküsü ile başvuran 208 sağlık çalışanı
çalışmaya dahil edildi. COVID-19 temasi olan Sağlık Çalışanlarının Değerlendirilmesi Rehberinde yer alan temas riski algoritmasına göre
düşük, orta ve yüksek risklerde değerlendirildi. Yüksek riskli olarak değerlendirilen 138 sağlık çalışanına ise 3 günlük hidroksiklorokin tedavisi
başlandı. Tedavi rejimi ilk gün 2x400 mg 2. ve 3. günlerde 2x200 mg olacak şekilde düzenlendi. Temas riski gruplarına göre COVID-19 pozitiflik oranları analiz edildi.
Bulgular: Temas risk gruplarına göre meslek grupları incelendiğinde; orta risk grubunun hemşirelerin, yüksek risk grubunda ise doktorların
oranı anlamlı düzeyde yüksek olarak saptanmıştır. Temas risk gruplarına göre COVID-19 pozitiflik oranları incelendiğinde yüksek risk grubunda COVID-19 pozitiflik oranı %9,4 iken, orta risk grubunda bu oran %16,3 ve düşük risk grubunda %14,3 olarak saptanmıştır. Temas ise COVID19 test ile ilişkili saptanmış olup hasta ile temastan gelen pozitiflik oranı anlamlı düzeyde yüksek bulunmuştur (p<0,01).
Sonuç: Maruziyet sonrası profilaksi için Hidroksiklorokin hakkındaki öneriler değişiklik göstermektedir. Hidroksiklorokinin, temas sonrası profilakside olası etkili bir ajan olabileceğini düşünmekteyiz. Daha büyük örneklemler üzerinden benzer çalışmaların yapılmasının bireylere ve
halk sağlığına önemli faydalar sağlayacağını düşünüyoruz.
Anahtar kelimeler: COVID-19, temas, sağlık çalışanları, hidroksiklorokin
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IntroductIon
Initially a new respiratory virus infection was identified in Wuhan city, Hubei, China, after the number of
patients with acute severe respiratory infections increased on December 31, 2019. Since then the outbreak has spread rapidly to other states in China and
other countries around the world (1). In January 2020,
the causative agent was identified as a novel coronavirus (2019-nCoV) that had not been previously
detected in humans by the World Health Organization
(WHO). Thereafter, the name of the 2019-nCoV disease was accepted as COVID-19 and the virus was
named as SARS-CoV-2 due to its similarity to the
SARS CoV (2). Findings related to fever, cough, dyspnea
and bilateral pneumonic infiltration were detected in
cases. Since the COVID-19 epidemic began in the
world, as of May 19, 2020, 316,289 deaths were
reported. Currently, there are 4,735,622 confirmed
cases in 212 countries and regions (3). As of the same
date, total number of 151,615 cases were reported
by the Turkish Ministry of Health (4).
Coronaviruses are enveloped and single-stranded
RNA viruses of the Coronaviridae family and are
known as “crown viruses” due to their crown-like
protrusions on their outer surfaces (5). Similar to SARSCoV (26), 2019-nCoV uses angiotensin converting enzyme 2 (ACE2) receptor binding motif (RBM) as receptor (6). The entry of the virus into the host cells occurs
after contact with these specific ACE2 receptors either
by endocytosis or membrane fusion. The viral genome must be released for the replication of viruses
entering the host cell (1,7). The main routes of transmission for the 2019-nCoV infection are by airborne
droplets and direct contact (8). The incubation period
is usually 3-7 days and can extend up to 14 days (9).
Personal protective measures, proper isolation and
early diagnosis are essential to prevent the spread of
infection. Hospital-acquired infection poses a risk to
both inpatients and hospital staff.
In a clinical series presenting 138 adult patients with
2019-nCoV pneumonia, it was emphasized that 41%
of patients were suspected to be infected by nosocomial transmission in hospital (10). As healthcare professionals play a role in the treatment of this disease,
their risks of exposure to disease increase. At the
same time this situation carries the risk of decrea-

sing health manpower in the fight against the COVID19 outbreak. China had reported 3387 infected
healthcare workers in Hubei Province until February
25, 2020, and at least 18 of these healthcare workers
died (11). As of 04.30. 2020, according to the statement of the Turkish Ministry of Health, 7428 employees were infected among 1 million 100 thousand
health workers. The rate of this number in average
cases is reported to be close to 6.5 percent (12).
Up to now no specific effective antiviral therapy for
COVID-19 has been found. Although most COVID-19
patients have mild or moderate prognosis, up to
5-10% of these can contract a disease with a severe,
potentially life-threatening course. Yet, there is an
urgent need for effective drugs and vaccination (13).
Chloroquine and hydroxychloroquine are aminoquinolines, which have been used to treat malaria and
autoimmune diseases. Besides their antimalarial
effects, these drugs possess immunomodulatory
effects allowing their use for the treatment of autoimmune conditions (14). It has been suggested that
HCQ treatment for SARS-CoV-2 infection is more
effective in the treatment with its higher lung, blood
and plasma concentrations, which reach therapeutic
levels within a short time. It is recommended to use
400 mg of HCQ sulfate twice a day for a day and then
200 mg twice a day for a further 4 days (1,15).
Schwartz J. et al. suggested strategies such as preexposure or post-exposure prophylaxis to prevent
viral transmission, especially for healthcare workers
exposed to SARS-CoV-2 (11). Paglitano et al. also indicated in their studies that hydroxychloroquine can
be effective in preventing respiratory invasion in
healthcare workers exposed to SARS-CoV-2 and also
reported that prophylactic administration of
hydroxychloroquine may be beneficial in healthcare
professionals participating in high-risk procedures
such as intubation, endotracheal aspiration, and
bronchoscopy in patients with COVID-19 (16). Indian
Ministry of Health also recommended hydroxychloroquine at a dose of 2x400 mg on the first day, and
then once a week prophylaxis for suspected or verified asymptomatic healthcare workers who treated
patients with COVID-19 (17). The Health Care
Assessment Guideline, whose theme is COVID-19,
organized by the Science Board of the Turkish
Ministry of Health, also proposed prophylaxis to
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healthcare workers who came into contact with the
COVID-19 patient. In this guideline, healthcare professionals who come into contact with COVID-19
patients are categorized according to the actions
they take during contact (18).
In our study, we evaluated the early results of the
3-day prophylactic treatment with hydroxychloroquine which was used for those who were considered
high-risk contacts by evaluating the healthcare workers who applied to the Occupational Health and
Safety unit of our hospital with a history of COVID-19
contact.
MATERIAL and METHOD
A total of 208 health workers (doctors, nurses, technicians, pharmacists, clinical secretaries and cleaning
staff) who applied to Occupational Health Unit between 25 March - 25 April 2020, were included in the
study after being classified according to their ages,
genders, professions, work units, additional diseases
and smoking statuses.
Healthcare workers in contact with a patient diagnosed with Covid-19, aged 18 and older, with negative
serology and PCR (-) at day 0, females with negative
pregnancy test who signed the informed consent
forms were included in the study. Employees were
evaluated in low, moderate and high risk groups
according to the contact risk algorithm included in
the Health Care Assessment Guideline with COVID19 contact (18). According to guide, the working group
is risk-free if the healthcare personnel use the medical mask all their personal protective equipment
appropriately; low risk if not using gloves, gown and
glasses; moderate risk if the personnel wears a medical mask with goggles and N95 indication; the risk
was considered to be high if they did not use any
masks. The risk was considered to be high if they did
not use any masks. Healthcare workers in contact
with a patient diagnosed with Covid-19 without a
medical mask were considered to be at high risk if
they did not use any medical masks or N95. Employees
classified as risk-free were not included in the study
by explaining the precautions they should take.
According to the Ministry of Health COVID-19 theme
Health Assessment Guideline (19) the laboratory algorithm was applied depending on the contact health
282

worker risk categories was followed. Symptoms were
monitored for 14 days for healthcare workers included in the low risk class, and active symptom monitoring was performed for those with medium risk; If
symptom developed, he was directed to PCR test on
the day of symptom, if not on the 7th day. In addition to the follow-up of symptoms, 3-day hydroxychloroquine treatment was initiated for 138 healthcare
workers who were considered to be at high-risk. The
treatment was arranged as 2x400 mg on the first day
and 2x200 mg on the 2nd and 3rd days. PCR results
of the healthcare workers evaluated according to the
contact risk were followed on the 7th day; the efficacy of prophylaxis was observed in people who
received hydroxychloroquine treatment by classifying the information obtained from PCR (+), and PCR
(-) cases.
Statistical Analysis
NCSS (Number Cruncher Statistical System) 2007
Statistical Software (Utah, USA) program was used
for statistical analysis. While evaluating the study
data, Shapiro- Wilk test and box plot charts were
used for descriptive statistical methods (mean, standard deviation, median, frequency, ratio) as well as
for the normal distribution of variables. One-way
Anova test was used in comparing the groups with
normally distributed variables, Bonferroni test was
employed in determining the group that caused the
difference; and Student t test was used in the evaluation of the two groups. In comparison of qualitative
data, Pearson Chi-Square test, Fisher’s Exact test and
Fisher-Freeman Halton test were used. Significance
was evaluated at the level of p<0.05.
RESULTS
The study was conducted on a total of 208 healthcare workers at Bakirkoy Sadi Konuk Research and
Training Hospital between March, 25 2020 and April,
25 2020. The ages of the employees varied between
20 and 64, and the average age was 35.18±9.49
years. While,28.4% of the employees were men and
71.6% were women.
Examination of the employees distribution based on
contact status revealed that 10.1% (n=21) were in
the low- risk; 23.6% (n=49) in the moderate and
66.3% (n=138) in the high -risk groups.
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Table 1. Clinicopathological features of light chain amyloidosis patients.
Middle
Total

Low risk

Middle Risk

High risk

Age

Min-Ort±SD

35,94±9,81

38,57±11,04

31,54±6,53

35,94±9,80

Gender

Men
Women

59 (28,4)
149 (71,6)

4 (19)
17 (81)

14 (28,6)
35 (71,4)

41 (29,7)
97 (70,3)

Occupation

Doctor
Nurse/Midwife
Asst. Health Employee
Personel
Other Employees

53 (25,5)
84 (40,4)
13 (6,3)
27 (13,0)
31 (14,9)

0 (0)
6 (28,6)
1 (4,8)
7 (33,3)
7 (33,3)

5 (10,2)
28 (57,1)
3 (6,1)
5 (10,2)
8 (16,3)

48 (34,8)
50 (36,2)
9 (6,5)
15 (10,9)
16 (11,6)

Covid 19
Results

Covid 19 (-)
Covid-19 (+)

182 (87,5)
26 (12,5)

18 (85,7)
3 (14,3)

38 (77,6)
11 (22,4)

126 (91,3)
12 (8,7)

Contact

Patient
Health Employee

43 (20,7)
165(79,3)

2 (9,5)
19 (90,5)

6 (12,2)
43 (87,8)

35 (25,4)
103 (74,6)

37 (17,8)
75 (36,1)

5 (23,8)
7 (33,3)

2 (4,1)
8 (16,3)

30 (21,7)
60 (43,5)

Smoker (Cigarette)
Additional Illnesses

p
a

0,005**
b

0,600

0,001**

c

b

0,042*

b

0,062

0,007**
0,003**

c

b

* aOneway ANOVA test, bPearson ki kare test, cFisher Freeman Halton test
**p<0,01
Table 2. Evaluations of descriptive properties according to Covid-19 positivity.
Middle
Covid 19 (+) (n=26)

Covid 19 (-) (n=182)

p

34,48±9,62

35,29±9,50

d

0,691
0,862

Age

Min-Ort±SD

Gender

Men
Women

7 (11,9)
19 (12,8)

52 (88,1)
130 (87,2)

b

Occupation

Doctor
Nurse/Midwife
Asst. Health Employee
Personel
Other Employees

3 (5,7)
9 (10,7)
1 (7,7)
6 (22,2)
7 (25,9)

50 (94,3)
75 (89,3)
12 (92,3)
25 (80,6)
20 (74,1)

c

Contact

Patient
Health Employee

11 (25,6)
15 (9,1)

32 (74,4)
150 (90,9)

3 (11,5)
13 (50,0)

34 (18,7)
62 (34,1)

Cigarette
Additional Illnesses

0,075

b

0,008**
b
b

0,583
0,113

b
Pearson chi square test, cFisher Freeman Halton test, dStudent t test
**p<0,01

There was a statistically significant difference between the ages by contact risk groups (p<0.01). The
average age of the moderate risk group was significantly lower than the low, and high risk groups, respectively p=0.013; p=0.015; p<0.05). There was no
significant difference between the average age of
low and high risk groups.

There was a statistically significant difference between occupational groups according to contact risk
groups (p<0.01). Significantly higher number of nurses were found in the moderate risk group, while
doctors were significantly more numerous in the
high risk group. Greater number of staff and other
employees were also found in the low risk group.
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There was a significant difference between COVID19 positivity rates according to contact risk groups
(p<0.05). While the COVID-19 positivity rate was
8.7% in the high risk group, this rate was 22.4% in
the moderate risk group and 14.3% in the low risk
group (Table 1).
According to COVID-19 test results, no statistically
significant difference was found between age and
gender distributions (p>0.05) No statistically significant difference was found between COVID-19 test
results among the vocational groups of health personnel (p>0.05) (Table 2).
Contact risk was found to be related to the COVID-19
test –positivity rates , and the positivity rate from
contact with the patient was found to be significantly
high (p <0.01) (Figure 1).
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Twenty-six cases of our healthcare professionals were
COVID-19 test positive and their ages varied between
20 and 64, and their mean age was 34.48±9.62 years.
Seven of healthcare workers with COVID-19 test positivity were men and 19 of them were women.
Similarly, the risk factors of 72 healthcare workers
who had COVID-19 disease in the tertiary hospital in
Wuhan, where the COVID-19 epidemic started, were
analyzed and 39 health workers were reported to be
working in general departments, and their ages ranged between 21-66 years (20).
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Figure 1. Covid-10 test results distribution by contact status.

DISCUSSION
During the epidemic, healthcare workers are concerned about the health of both themselves and their
families. Healthcare workers who are accidentally
infected are an important source of infection because
they can transmit the virus to their families and patients receiving medical care for different reasons, and
to other healthcare professionals they work with.
As one of the first pandemic hospitals with high patient admission in Turkey, supply of personal protective equipment and necessary training for this equipment were provided from the first day. According to
the Guidelines for Assessment of Healthcare
Professionals with the COVID-19 theme organized by
the Ministry of Health Science Board of our country,
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when the hydroxychloroquine prophylaxis was applied to the group with high risk after contact with
COVID-19 patients, the COVID-19 test positivity rate
was lower in the group which received prophylaxis
than the group that did not. COVID-19 test positivity
rate was statistically and significantly lower than
those in the low and moderate risk groups (p<0.05).
However, we could not say that this completely
depends on the application of prophylaxis, since we
did not have a control group.

Contact is one of the main transmission ways of
SARS-CoV-2. Contagion from patients to healthcare
workers is generally the result of contamination of
the hands of healthcare workers after touching the
patients, and hand hygiene is considered as the most
important prevention measure that healthcare workers can take. When the contact history was examined, the positivity rates from the contact with
COVID-19 patients were found to be significantly
higher (p<0.01). The results emphasize the importance of hand hygiene after contact with COVID-19
patients, similar to other studies (20,21).
According to the contact stories, no significant difference was found between the average ages of the
low and high risk groups. It was observed that the
highest age average was in the low-risk group and
the lowest age average was in the moderate -risk
group.
The reason for this may be that the senior healthcare
professionals might have used the prevention methods more properly as a consequence of their experience.
When the occupational groups were examined
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according to the contact risk groups; the number of
nurses in the moderate and of the doctors in the
high risk group was found to be significantly higher.
Depending on the intensive working conditions of
the healthcare workers during the epidemic,these
higher rates may be associated with greater contact
load. Similar to our study in a prospective, observational cohort study in the UK and the USA frontline
healthcare workers were found to be at higher risk of
reporting COVID-19 test positivity (19).
There are different opinions about the application of
hydroxychloroquine prophylaxis in healthcare professionals and its protocols. In a post-exposure
prophylaxis and preoperative treatment study for
COVID -19 conducted by Lother et al. hydroxychloroquine prophylaxis was planned to be applied to
asymptomatic healthcare workers or household contacts exposed to COVID -19 cases within four days so
as to prevent serious complications of the disease.
Hydroxychloroquine was administered in 200 mg
tablets for a total dose of 3.800 mg for 5 consecutive
days. Results of the study are expected (22).
Some evidence is known about the effectiveness of
hydroxychloroquine against this virus and some clinical data to support the effectiveness of this drug in
the prophylaxis of infection. However, controlled clinical studies on this subject are ongoing.
In our study the rates of nurses and doctors in risk
groups were found to be significantly higher. The
contact was found to be related to the COVID -19
test, and the positivity rate from contact with the
patient was found to be significantly high. The
COVID-19 pandemic, which affects the whole world,
continues, health professionals are also working
intensively in this process. As contact with patients
increases, healthcare professionals’ COVID-19 test
positivity rates will also increase. We think that conducting similar studies on larger samples to protect
healthcare workers can provide significant benefits
to individuals and public health.
Limitations of our study can be stated as follows: 1)
long-term results of our study are not yet available
2) follow-up of the participants still continues, 3) lack
of a control group in the high-risk group that did not
receive prophylaxis. In the guideline published by

the Turkish Ministry of Health, prophylaxis is recommended for health workers with high-risk contact
history. Therefore, there is no control group in the
high-risk group who did not receive prophylaxis. The
low number of samples can also be considered as a
limitation.
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