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ÖZ 

 

Amaç: SARS-CoV-2 ile enfekte kişilerin virüse karşı bağışıklık yanıtının nasıl geliştiği ve ne kadar süreyle etkili olduğu pandemi 

döneminde en önemli sorulardan biridir. Bu çalışmada nüks ve yeniden enfeksiyon sıklığını, etkileyen faktörleri, vakaların klinik 

durumlarını ve semptomlarını değerlendirmeyi ve sonraki enfeksiyon şiddetini incelemeyi amaçladık.  

Araçlar ve Yöntem: TC Sağlık Bakanlığı Halk Sağlığı Yönetim Sistemi (PHMS) kayıtlarının kullanıldığı tanımlayıcı ve kesitsel tipte 

bir çalışmadır. Klinik düzelme ile birlikte RT-PCR test sonuçları negatif çıkan ve ilk enfeksiyondan en az 45 gün sonra tekrar RT-

PCR test sonucu pozitifleşen vakalar bu çalışmaya dahil edildi. CDC tarafından önerilen şekilde vakalar iki gruba ayrıldı: İlk enfeksi-

yondan 45-89 gün sonra pozitif olanlar nüks grubu ve 90 gün sonra pozitif olanlar yeniden enfeksiyon grubu olarak belirlendi. De-

mografik özellikler, sağlık çalışanı olup olmama, eşlik eden kronik hastalık ve tekrar pozitiflik dönemleri değerlendirildi. 

Bulgular: Toplam vaka sayısı 103.096 idi. 45 gün sonra tekrar pozitifliği saptanan vaka sayısı 78 oldu. Çalışmada nüks grubundaki 

(45-89 gün) vaka sayısı 49, reenfeksiyon grubundaki (90 gün üzeri) vaka sayısı 29 ise olarak belirlendi.  

Sonuç: İkinci enfeksiyonda çok düşük reenfeksiyon oranı ve daha hafif semptomlar aşı çalışmaları için umut vericidir. COVID-19'un 

yeniden bulaşmasını anlamak, önümüzdeki aylarda hükümet ve halk sağlığı kararlarına rehberlik etmenin anahtarı olabilir. 

 

Anahtar Kelimeler: epidemiyoloji; pandemi; SARS-CoV-2  

 

ABSTRACT 

 

Purpose: How the immune response of people infected with SARS-CoV-2 develops against the virus and how long its effectiveness 

is one of the most important questions during the pandemic period. We aimed to examine the frequency of relapse and re-infection, 

examine the influencing factors, evaluate the cases' clinical conditions and symptoms, and examine the severity of subsequent infec-

tion. 

Materials and Methods: This is a descriptive and cross-sectional type study using the Public Health Management System (PHMS) 

records of the Turkish Ministry of Health. Clinical improvement and negative RT-PCR test results, and positive RT-PCR test results 

at least 45 days after the first infection were included in this study. The cases were divided into two groups: the relapse group, those 

positive for 45-89 days after the first infection, and the reinfection group after 90 days recommended by the CDC. Demographic 

characteristics, whether or not to be a health worker, accompanying chronic illness, and re-positivity periods were evaluated. 

Results: The total number of cases was 103.096. The number of cases with repeat positivity detected after 45 days was 78. In the 

study, the number of cases in the relapse group (45-89 days) was 49, while the number of cases in the reinfection group (over 90 days) 

was 29. 

Conclusions: The very low rate of reinfection and milder symptoms in the second infection are promising for vaccination studies. 

Understanding the COVID-19 reinfection could be the key to guiding government and public health decisions in the coming months. 
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INTRODUCTION 

COVID-19 pandemic caused by severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) caused approxi-

mately 100 million cases and 2 million deaths in one year. 

How the immune response of people infected with SARS-

CoV-2 develops against the virus and how long it is effec-

tive is one of the most important questions during the pan-

demic period. Long-term sustainable immunity following 

COVID-19 infection and the potential mechanisms medi-

ating it has not been fully elucidated, and research on this 

subject is still ongoing.1-3 For viruses such as measles and 

hepatitis A, lifetime immunity can be achieved after the 

first infection. However, immunity is short-lived, and re-

infections are observed in many respiratory viruses, such 

as seasonal influenza, including human coronaviruses.4,5 It 

is known that there are asymptomatic/symptomatic RT-

PCR positive cases reinfected after negative real-time re-

verse transcription-polymerase chain reaction (RT-PCR) 

test results and clinical recovery.6 The Centers for Disease 

Control and Prevention (CDC) recommends two time in-

tervals for research in retransmission cases. The first cases 

are ≥90 days after the first infection/illness for people 

with/without COVID-19-like symptoms, and the second 

case are 45-89 days after the first infection/illness for peo-

ple with COVID-19-like symptoms.7 

In a second COVID-19 infection, how the patient's course 

and symptoms are compared to the first infection is an-

other question. In a study conducted in the United King-

dom, it was reported that none of the 11.000 healthcare 

workers who were proven to be infected during the first 

wave of the epidemic between March and April 2020 ex-

perienced symptomatic re-infection in the second wave.8 

On the other hand, a case report was published stating that 

the patient who survived mildly in the first infection had a 

more severe course in the second.9 Despite all this, it is 

currently impossible to clearly predict the disease's course 

when the infection develops for the second time. 

Various vaccines are currently being used in many coun-

tries. How protective these vaccines will be understood 

more readily by determining the frequency of reinfection. 

Because the high antibody titer alone is not sufficient for 

protection, even if it is, reinfection increases with the de-

crease in the amount of antibody. However, one study re-

ported that antibodies protect against severe forms of the 

disease, even if they do not protect against reinfection.10,11 

In this study, we aimed to examine the frequency of relapse 

and re-infection, examine the influencing factors, evaluate 

the cases' clinical conditions and symptoms, and examine 

the severity of subsequent infection. 

MATERIALS and METHODS 

Type of Study 

Descriptive, cross-sectional type and retrospective. 

The Place of the Study and the Selection of the Partici-

pants 

COVID-19 cases from all age groups with positive RT-

PCR test results in Kayseri Province, clinical improvement 

and negative RT-PCR test results, and positive RT-PCR 

test results at least 45 days after the first infection were 

included in this study. The cases between the date of 

16.03.2020, the date of the first COVID-19 case in Kay-

seri, and 07.01.2021, were included in the study. The study 

was terminated on 07.01.2021 since the vaccination pro-

gram had started on 10.01.2021. The cases were divided 

into two groups: The relapse group (n=49); clinical im-

provement and negative RT-PCR test results, and positive 

RT-PCR test results at least 45 days after the first infection 

and the reinfection group (n=29); positive RT-PCR results 

≥90 days after the first infection recommended by the 

CDC. 

Data Collection 

The case information was obtained by file scanning 

through the Public Health Management System (PHMS) 

records of the Turkish Ministry of Health. Following the 

guideline published by the Ministry of Health of the Re-

public of Turkey, the RT-PCR sample for SARS CoV-2 is 

taken when people apply to the health center with COVID-

19 compatible symptoms, from those who have high-risk 

contact with the COVID-19 case, preoperative patients, in 

such instances as before some specific job applications and 

going abroad. Cases with positive RT-PCR test results per-
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formed in any authorized laboratory in the country are rec-

orded in the web-based national system called Public 

Health Management System (PHMS), which belongs to 

the Turkish Ministry of Health. Later, the case's home ad-

dress is reported to the district health directorate official, 

where it is registered. The authorized person is contacted 

with the case, and the general condition, symptom, sub-

disease, hospitalization need, medications to be used, and 

contact information are recorded by the health team con-

sisting of a doctor and a nurse at the address. The case is 

taken into isolation, and quarantine is applied to the con-

tacts. If the case is admitted to the hospital, the procedures 

applied during the hospitalization are recorded in PHMS 

in the same way. 

While the records were being scanned, there was no dupli-

cation since all cases had national identification numbers. 

Demographic characteristics, whether or not to be a health 

worker, accompanying chronic illness, and re-positivity 

periods were evaluated. In the first infection, the total 

number of cases and the relapse and reinfection rates of the 

cases were determined by months. Participants in the re-

lapse and reinfection groups were compared in terms of 

demographic and clinical data. Also, in the first and second 

infection periods, parameters showing clinical progres-

sions such as general condition, hospitalization, intuba-

tion, intensive care admission, pneumonia, and symptoms 

(fever, cough, sore throat, back pain, weakness, etc.) were 

examined separately. The post-second infection mortality 

rate was also evaluated. 

Statistical Analysis 

The study's statistical evaluation was made using the SPSS 

version 22.0 (IBM Corp., Armonk, NY, USA) computer 

package program. Descriptive statistics are given as mean, 

standard deviation, median, minimum and maximum. Fre-

quencies (n) and percentages (%) were used for categorical 

data. The distribution of the data was analyzed using the 

Kolmogorov-Smirnov test. Chi-Square test, Mann-Whit-

ney U test were used for numerical data that did not con-

form to normal distribution. The relationship between nu-

merical data was evaluated using the Spearman correlation 

test. 

 

This study was conducted after obtaining approval from 

the ethics committee of Nuh Naci Yazgan University Non-

Interventional Research Ethics Committee (Decision No: 

1/714, Decision Date: 22/09/2020) and written consent 

was obtained from all participants. 

RESULTS 

The population of Kayseri Province in which this study 

was conducted was 1.421.455 in 2020. COVID-19 cases 

between March 16, 2020, and January 07, 2021, were in-

cluded in the study. Between these dates, 493.521 PCR 

tests were carried out. The total number of cases was 

104.281. The number of cases with repeat positivity de-

tected after 45 days was 78. In the study, the number of 

cases in the relapse group (45-89 days) was 49, while the 

number of cases in the reinfection group (over 90 days) 

was 29. 

The cases' median age was 36.5 years (range: 12-95 years), 

and 51 (65.4%) were male. 25 (32.05%) were healthcare 

workers, 13 (16.7%) had at least one chronic disease. It 

consisted of chronic diseases such as hypertension 8 

(10.25%), chronic lung disease 8(10.25%), diabetes melli-

tus 5 (6.41%) 1 (1.28%), cardiovascular disease 1 (1.28%), 

chronic renal failure 1 (1.28%). 

The reinfection rate was 0.05%, and the relapse rate was 

0.03% in all cases. The number of cases and the relapse 

and reinfection rate of the cases by month were also eval-

uated (Table 1). 

Table 1. Number of cases of relapse and reinfection according to 

months 

Date 

Number 

of RT-

PCR Test 

Number 

of Cases 

Relapse 

n(%) 

Reinfection 

n(%) 

March 2020 1.168 62 0 0 

April 2020 11.932 537 0 5(0.93) 

May.20 14.318 382 1(0.26) 2(0.52) 

June 2020 21.317 673 1(0.15) 2(0.30) 

July 2020 22.176 2.518 6(0.24) 1(0.04) 

August 2020 66.053 10.518 10(0.10) 8(0.08) 

September 2020 104.890 34.891 23(0.07) 9(0.03) 

October 2020 71.856 14.887 6(0.04) 2(0.01) 

November 2020 93.658 21.919 2(0.01) 0(0) 

December 2020 79.402 16.709 0(0) 0(0) 

January 2021(1-7 days) 6.751 1.185 0(0) 0 

Total 493.521 104.281 49(0.05) 29(0.03) 

RT-PCR: Real-Time Polymerase Chain Reaction 
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The relapse group's median age was higher than that of the 

reinfection group (p=0.010), but it was similar in gender 

(p=0.398). The number of healthcare workers were higher 

in the reinfection group (p=0.018). The number of cases 

with at least one chronic disease was higher in the relapse 

group (p=0.016). Initial parameters such as pneumonia, 

hospitalization, service admission, intensive care admis-

sion, and general condition indicating the clinical status 

and progression of the cases were similar in both groups 

(p=0.323, p=0.282, p=0.215, p=0.628, p=0.110, respec-

tively). In both groups, no cases were intubated at the first 

infection. In the relapse group, COVID-19 compatible 

pneumonia was seen in 8 (80%), and 4 (40%) in the rein-

fection group at the first infection and were similar 

(p=0.085). The most common cause of hospitalization in 

both groups was pneumonia (10 (%90.9), 8 (%27.6), re-

spectively). In the second infection, there were two deaths 

(4.1%) in the relapse group and 1 (3.4%) in the reinfection 

group (p=0.690). 

There was no difference between the relapse group 43 

(87.8%) and the reinfection group 24 (82.8%) in terms of 

drug use for the treatment of COVID-19 in the first infec-

tion (p=0.384). Regarding the drug subgroups, the use of 

favipiravir 24 (49%) in the relapse group and 7 (24.1%) in 

the reinfection group was higher, but statistically, there 

was no difference in terms of drug use (p=0.155) (Table 

2). 

Table 2. Comparison of demographic and clinical data of the 

cases in relapse and reinfection groups 

Variables Relapse n,% Reinfection n,% p 

Male 31(63.3) 20(69) 0.398 

Age (Year) 42 (12-75) 30(16-95) 0.010 

Repositive day 62(45-86) 115(51-264)  

Children 2(4.1) 2(6.9) 0.477 

Healthcare workers 11(22.4) 14(48.3) 0.018 

Comorbid disease 12(24.5) 1(3.4) 0.016 

Hospitalization 11(22.4) 9(31) 0.282 

Intensive care unit 1(2) 0(0) 0.628 

Pneumonia 10(20.4) 8(27.6) 0.323 

General condition    
Mild 35(71.4) 25(86.2) 0.110 

Moderate 14(28.6) 4(13.8)  

Severe 0(0) 0(0)  

Death 2(4.1) 1(3.4) 0.690 

Antiviral therapy    
Yes 43(87.8) 24(82.8) 0.384 

No 6(12.2) 5(17.2)  

Antiviral drugs    
Favipiravir 24(49) 7(24.1)  

Hydroxychloroquine 18(36.7) 15(51.7) 0.155 

Favipiravir +  

Hydroxychloroquine 
1(2) 2(6.9)  

When the groups were evaluated in terms of symptoms in 

the first infection, the cough was proportionally higher in 

the relapse group, while fever was higher in the reinfection 

group (p=0.141), (p=0.446). Other symptoms of both 

groups during the first infection were similar (Table 3). 

Table 3. Comparison of symptoms in relapse and reinfection 

groups 

Symptoms Relapse n,% Reinfection n,% p 

Myalgia 33(67.3) 18(62.1) 0.408 

Fatigue 28(57.1) 14(48.3) 0.300 

Cough 19(38.8) 7(24.1) 0.141 

Loss of taste/ 

smell 
19(38.8) 9(31) 0.330 

Sore throat 8(16.3) 3(10.3) 0.353 

Dyspnea 8(16.3) 4(13.8) 0.518 

Backache 8(16.3) 5(17.2) 0.576 

Anorexia 7(14.3) 2(6.9) 0.274 

Fever 5(10.2) 4(13.8) 0.446 

Diarrhea 2(4.1) 1(3.4) 0.690 

Headache 2(4.1) 3(10.3) 0.264 

Hemoptysis 1(2) 1(3.4) 0.608 

In the relapse group, the rates of factors such as hospitali-

zation, presence of pneumonia, service admission, and in-

tensive care admission were similar in the first infection 

and the second infection (p>0.05). In the reinfection group, 

hospitalization and service admission were higher in the 

first infection than in the second infection (p=0.039, 

p=0.021) (Table 4). 

In the relapse group, cough, sore throat, muscle, joint pain, 

loss of taste, and smell were more common in the first in-

fection than in the second infection (p=0.001, p=0.039, 

p=0.000, p=0.000, respectively). The cough was more 

common in the first infection in the reinfection group than 

in the second infection (p=0.016). 

There was a weak, negative correlation between age and 

the day when RT-PCR was positive again (p=0.003, 

r=0.331). 
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Table 4. Comparison of clinical data in the first infection relapse and reinfection period 
              Relapse                        Reinfection 

Situations First Infection Second Infection p First Infection Second Infection p 

Hospitalization 11 7 0.454 9 2 0.039 

Intensive 
Care 

1 2 0.999 0 2 0.500 

Pneumonia General 10 5 0.267 8 2 0.070 

Condition       

Mild 35 44  25 26  

Moderate 14 3 0.434 4 2 - 

Severe 0 2  0 1  

DISCUSSION 

Currently, the World is still under the influence of the 

COVID-19 epidemic. It has created serious health and eco-

nomic problems. Studies on prevention, treatment, and 

vaccination are carried out in the fight against the pan-

demic. The reinfection of the people who have had the dis-

ease is important in terms of guiding vaccination studies. 

In COVID-19 cases, it has a high level of protection from 

the first infection, reinfection, and symptomatic disease.12 

Studies reporting the relapse-re-infection rate are few in 

the literature. 

When the COVID-19 reinfection is evaluated in terms of 

age and gender, especially gender varies by region. In a 

study conducted in Austria, 62.5% of those who reinfected 

were female, and the median age was 39.8 (15.4-93.8) 

years, and in another study conducted in Iran, 64.9% of the 

reinfected were male, and the mean age was 37.54±15.16 

years (range from 24-94 years).13,14 In this study, 69% of 

those who reinfected were male, and the median age was 

30 (ranging from 16-95 years). Comorbidities of the case, 

SARS CoV-2 viral load, and immunosuppression during 

the first infection may predispose the case to relapse.15 In 

a meta-analysis with 24 peer-reviewed journals, Liu et al. 

found that pre-existing chronic diseases were strongly as-

sociated with increased disease severity (OR 3.50, 95% CI 

1.78 to 6.90).16 Santos et al. reported that comorbidities 

such as arterial hypertension, obesity, diabetes, and asthma 

are not associated with reinfection, but the second infec-

tion's clinical presentation is associated with severity.17 

When both groups were analyzed in this study, comorbid-

ity was higher in the relapse group than in the reinfection 

group, and this may be because comorbid diseases increase 

the case's susceptibility to relapse and prolong the recov-

ery period of the infection. 

Older cases are hospitalized for a long time due to COVID-

19 infection and recover later.18 In this study, the reason 

for the higher rate of relapse than reinfection in the elderly 

may be the late recovery in older age, as in the literature. 

Being a healthcare worker is one of the risk factors for re-

infection.17 There are a rapid decrease in antibody titers 

and pro-inflammatory cytokines after the mild COVID-19 

infection in healthcare workers. As a result, authors report 

that antibody-mediated protection against reinfection with 

SARS-CoV-2 takes a short time. In another study con-

ducted with healthcare workers, it has been reported that 

the presence of anti-spike or anti-nucleocapsid IgG anti-

bodies in the blood within six months following the first 

infection significantly reduces the risk of SARS-CoV-2 re-

infection.19,20 In this study, healthcare workers are more 

reinfected, and this is thought to be because healthcare 

workers, whose protective antibodies have fallen off, have 

repeatedly encountered the virus compared to individuals 

in the community. 

A comparison of symptoms in the first infection and the 

second infection can give an idea about the clinical courses 

of relapsed-reinfected cases. In the study by Gousef et al., 

published with 11 cases, the symptoms and the severity of 

the infection were similar during the first and second in-

fection periods.6 In another study, the clinical findings and 

general conditions of the first and second infection of cases 

were found to be similar.21 Some authors reported that 

symptoms (excluding cough) in this study's reinfection 

group were not different in the first and the second infec-

tion. However, symptoms such as cough, sore throat, mus-

cle and joint pain, and loss of taste and smell were less 

common in the relapse group. 
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The first infection prevents a severe clinical course in the 

second infection. Therefore, hospitalizations are less in re-

infection, and almost none of those with symptoms related 

to COVID-19 require hospitalization in the intensive care 

unit.12 The cases' general condition were better in the sec-

ond infection period in both groups, and hospitalization in 

intensive care was similar in the first and second infection 

groups, but hospitalization was less in the reinfection 

group. 

In a study within ten months, in which they accepted RT-

PCR positive patients to be reinfected at least 90 or more 

days after the first infection, the mean reinfection day was 

131.4±40.4 days (range 90.2 - 269.0 days).12 In a study the 

mean elapsed time between two clinical periods were 

5.6±2.3 months.21 In this study, the second infection's me-

dian day in the relapse group were 62 days (45-86 days) 

and 115 days (91-264 days) in reinfection, consistent with 

the literature. 

In a study conducted by Dan et al. on how long the anti-

bodies against the virus remained positive in COVID-19 

infection, it was found that there were memory B cells af-

ter six months.22 In a study conducted with 705 patients in 

the United Kingdom, it was found that the antibody posi-

tivity continued in 87.8% of the patients after six months, 

and the antibodies became negative in only 5 of the partic-

ipants in the same study.23 In this study, the cases between 

March-June 2020 have completed their 6-month period af-

ter the first infection in September-December 2020. Rein-

fection occurred in only 9 out of a total of 1654 cases in 

the period of March-June 2020. When evaluated together 

with these data, it is seen that the antibodies formed are 

protective, and the likelihood of the same individuals be-

ing reinfected in at least 6 months is low. Already in this 

study, 4 cases were RT-PCR positive again after 180 days. 

In a study on the efficacy of favipiravir used in the treat-

ment of COVID-19, the significant shortening in clinical 

recovery time suggested that favipiravir may be beneficial 

in mild to moderate COVID-19.24 In the study on hy-

droxychloroquine, it was found to reduce hospitalization.25 

Studies on favipiravir and hydroxychloroquine were gen-

erally on clinical efficacy. In this study, there were cases 

using favipiravir, hydroxychloroquine, and favipi-

ravir+hydroxychloroquine in the first infection period in 

both groups, and it was observed that drug use did not af-

fect relapse and re-infection. However, drug use is thought 

to be effective in the milder clinical symptoms of both the 

first and the second infections. 

Limitations of the Study 

The most important limitation of this study is that it is ret-

rospective, and the cases have no antibody results. Never-

theless, examination of 104.281 cases and comparison of 

clinical findings of relapse and reinfection groups consti-

tute the study's strengths.  

In conclusion, in the ten months, 78 (0.071%) of 104.281 

cases were re-positive after 45 days. Although it was 

thought that there were re-positive cases that could not be 

detected, these people did not need to have an RT-PCR test 

because they did not cause symptoms or the infection was 

mild. The very low rate of reinfection and milder symp-

toms in the second infection are promising for vaccination 

studies. Understanding the COVID-19 reinfection could 

be the key to guiding government and public health deci-

sions in the coming months. Nevertheless, we think that 

more studies are needed to clarify the relapse-reinfection 

frequency, comorbidity, clinical situation, and findings. 
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