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1. INTRODUCTION

Turkey reported its first COVID-19 case on March 10, 2020 [1,2].
Although a variety of preventive measures had been put in practice at
individual and public level starting from mid-January 2020 and were
tightened over the course of COVID-19 in Turkey, number of cases
has increased rapidly. Turkey has risen to the list of top 10 countries
with highest COVID-19 cases globally, within 30 days of the epidemic
[1]. In COVID-19 situation reports of the World Health Organization,
Turkey appears in the list of countries with community transmission,
meaning, there are large number of cases not linked to transmission
chains and multiple unrelated clusters in several areas [3].

Controlling the spread of COVID-19 has become the foremost con-
cern of several countries with unprecedented international collabo-
ration and rapid dissemination of emerging scientific evidence over
the last 3 months. In this context, Turkey had the opportunity to
learn from Chinese and European experience on comparative effec-
tiveness and feasibility of various preventive measures to mitigate the
epidemic. We are also fortunate to have high number of hospitals and
intensive care unit beds (280 and 40 per 100,000 population, respec-
tively), with a well-established critical care system [2,4].

Centralized pandemic-management activities, free testing, prompt
hospitalization of moderate-severe cases with adequate stockpile
of potential treatment medications in all hospitals, nationwide con-
tact-tracing, quarantine practices, and daily follow up of all contacts
through local primary care health workers have been successful so far
to keep the healthcare system function without overload, despite the
high number of COVID-19 cases (n = 117,589 on April 30, 2020) [2].

Two main strategies to combat COVID-19 in Turkey so far have
been diverting the majority of resources (including the manpower)
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Turkey reported its first COVID-19 case on March 10, 2020. We present here the mitigation efforts Turkey has undertaken so
far, and also review the lessons learned for future proactive strategies. High number of intensive care unit beds and ventilators,
national treatment algorithms, governmental support for free testing and medications, tedious contact-tracing with early
detection and isolation of cases together with early shelter-in-place for the elderly and youngsters, and subsequent weekend
curfews in selected cities have so far prevented the surge pressure on the health care system. At this phase, Turkey needs to adopt
an evidence-based, proactive control system for an effective transition process to normalize the situation. Here, we underline
the urgent need for detailed analysis of the national COVID-19 data and propose an epidemiologic investigation framework for
better understanding, efficient control, and reliable forecasting of COVID-19 pandemic.
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to support the accessibility and availability of healthcare services,
and asking public to strictly comply with the recommended preven-
tive measures. Table 1 summarizes the various public measures for
mitigating COVID-19 [2,5]. Number of new cases started decreas-
ing by the end of April with an increase in those recovered. Daily
death numbers ranged between 1 and 126, with a total number of
3174 deaths, on April 30, 2020 (Figure 1). The case-fatality rate
showed a steady increase, ranging between 1.02% and 2.43%, yet,
have been relatively low compared with that in other countries with
similarly high case numbers [1,2].

Lessons learned from COVID-19 in Turkey with detected needs for
further investigation are as follows:

(1) The first 30-day practices have been in the form of a reactive
response and have been successful to prevent the surge pres-
sure on the healthcare system. Unfortunately, still high daily
case numbers suggest potential pockets of hidden (asymptom-
atic) cases in the population, which would be a threat for a
second wave upon relaxing the current preventive measures.

(2) At this phase, Turkey needs to expand its management strate-
gies moving ahead of the infection in a proactive manner. This
requires timely analysis and sharing of available national data
and conducting epidemiologic field research to learn more
about the overall burden of COVID-19, which is essential for
effective management plans, tailored to local needs [6].

National data need to be analyzed in detail with regards to:

(a) Individual characteristics of COVID-19 cases: Socio-
economic characteristics; comorbidities; potential risk
factors (e.g., obesity, smoking, crowded household, use of
immunosuppressive drugs, etc.); origin of the infection;
residential settings, contact rates.
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Table 1 List of public measures for mitigating COVID-19 in Turkey

Important accomplishments/introduction of new

Dates .
preventive measures

Jan 22 National Scientific Board meeting, risk assessment

Jan 24 National COVID-19 Guidelines, 14-day quarantine
for those arriving from China

Feb 3 All international flights to/from China stopped

Feb 6 Use of thermal cameras at airports for all
international arrivals

Feb 23 Closure of land borders with Iran, flights to/from
Iran were stopped

Feb 29 All international flights to/from Italy, Spain and Iraq
stopped

Mar 3 14-Day quarantine for those arriving from Saudi Arabia

Mar 11 14-Rules for all for preventing COVID-19 (including
social distancing); restrictions to malls, public places,
recreational areas; stay-at-home advice for those
aged >65 years

Mar 16 Closure of schools; distance-learning at universities; all
international flights to/from Germany, France, Spain,
Norway, Denmark, Belgium, Austria, Sweden, Holland,
followed by England, Switzerland, Saudi Arabia, Egypt,
Ireland, United Arab Emirates were stopped

Mar 21 Obligatory stay-at-home for those aged >65 years

Mar 27 Restrictions expanded, administrative/judicial fines,
as needed

Apr4 Obligatory stay-at-home for those aged <20 years; in/out
travel bans for 31 cities; compulsory use of masks for all
in public places

Apr11-12  Total lock-downs in 31 cities

Apr 17-18

Apr 23-26

Total deaths, # == New cases,# == Newly recovered, #
6000
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Figure 1 Distribution of COVID-19 cases and deaths in Turkey over time.

(b) Proportion of asymptomatic cases, characteristics of those
individuals, information on their follow up and final
outcomes.

(c) Characteristics of tests used besides polymerase chain
reaction (PCR) tests, validity indices of the tests used,
testing criteria, proportion of repeated test numbers.

(d) Details of hospitalizations, related care algorithms, effec-
tiveness of various drugs/methods used, fatality rates and
related factors.

(e) Reportedly, 137,500 individuals have been quarantined in
180 several villages and neighborhoods in 52 (of total 81)
cities by April 9, due to test positivity and/or unsatisfac-
tory compliance with public measures [2]. Baseline and
follow-up data from those need to be scrutinized to inves-
tigate test positivity, percentage of asymptomatic cases,
transmission probabilities, outcomes and related risk fac-
tors, if possible.

(f) Increasing the test numbers to 30,000 per day [2] over
the first 30 days is praiseworthy, we will need even higher
number of testing in transition to normalization. With
relaxation of the public measures, valid antibody tests
will be needed for confirming readiness of those recov-
ered to return daily routines; to identify infection risk
of those working at frontline (such as, health care work-
ers); or, seroprevalence rates in selected populations. At
national level, all diagnostic and screening tests need to be
validated [7,8].

(g) Detailed documentation of the contact-tracing is needed,
to evaluate its effectiveness to mitigate case numbers,
together with its feasibility (re: manpower and cost).
Potential increase in case numbers upon relaxation
of public restrictions will require timely and effective
contact-tracing. Thus, this information should be useful
for revisions of the related protocols, if needed.

(3) Nationwide closure of schools, businesses, stay-at-home prac-
tices seem to be decreasing the new cases. However, assess-
ment of comparative effectiveness of public measures through
research with estimation of transmission probabilities, contact
rates, and proportion of asymptomatic cases in the community
and/or repeated effective reproduction number calculations
will be necessary [6,9].

In summary, we have learned that while clinicians are taking care of
COVID-19 cases in the hospitals, epidemiological studies must be
initiated concomitantly in the communities. Although it may seem
to be time-consuming and costly, use of serological tests in the field
integrated with well-defined active surveillance studies will enable
scientific, robust, data-driven recommendations for quarantine
further or sustain the shelter-in-place orders [6].

For better understanding, efficient control, and reliable forecasting of
COVID-19 pandemic at this stage in Turkey, and possibly earlier
in countries with currently low numbers, below is a reccommended
epidemiologic investigation framework. Six specific research topics
are proposed, with alternative study designs suitable for each:

1. Detection of total number of COVID-19 cases, percentage of
asymptomatic cases, estimation of active cases in the population

Serosurveys of representative communities.

Serosurveys of high-risk cohorts such as health professionals,
closed communities.

2. Detection of personal risk factors for infection or related death
Community surveys.
Case—control studies nested in hospitalized patients.

Community-based cohorts.
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3. Detection of contact rate
Contact-tracing activities.
Household cohorts.
Household transmission studies.

4. Detection of transmission probabilities
Household transmission studies.
Studies integrated into contact-tracing activities.
Household cohorts.

5. Detection of exact case-fatality rate
Hospitalized/ICU case series.

Electronic follow up of serosurveyed communities over time
(through electronic health records/hospital/insurance records).

6. Evaluation of compliance with/effectiveness of various pre-
ventive measures

Community surveys.

Follow up of quarantined individuals

Calculation of case/death doubling times and R /R estimations.
Electronic/digital tracing of population movements.

Use of geographic information systems in different regions [6].

Turkey has been successful so far, yet, is only in the beginning of the
epidemic. Flattening of the epidemic curve does not mean it is over
yet; it just confirms the current efforts are working. In a population
of 83 million, due to differences in residential settings, behavioral
patterns, social and work conditions, future public measures/inter-
ventions may require modifications for subpopulations [10]. Thus,
local besides national studies are clearly warranted. Collaborative
and co-ordinated efforts are essential among officials, multi-
disciplinary professional groups, and international agencies for
evidence-based epidemic response practices to control COVID-19
effectively in Turkey and all over the world.
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