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ABSTRACT: Introduction: SARS-CoV-2 primarily affects a person's respiratory system and leads to the spread of 
pathogenicity in the person and therefore this study evaluated the Case Fatality Rate (CFR) and Basic Reproductive 
Rate (R-naught) of COVID-19. Method: This cross-sectional descriptive study was performed on all people with 
COVID-19 from the first date of admission of positive PCR patients with SARS-CoV-2 until September 21, 2020, in 
the area of Markazi Province in Khomein, Iran. Information on the records of definitively discharged and deceased 
patients due to COVID-19 (having positive PCR) was extracted from 20/2/2020 to 21/9/2020, and Case Fatality Rate 
(CFR) and Basic Reproductive Rate (R-naught) of COVID-19 were evaluated. The sample size was 691 people. 
Results: The CFR of the COVID-19 in the current study is 6.65%, and the rate of disease transmission among the 
sensitive population of Khomein city at the beginning of the study (March) averaged BASIC REPRODUCTIVE RATE= 
1.75, and in the last month (September) of the study This value was reduced to BASIC REPRODUCTIVE RATE= 
1.306. Conclusion: According to our study on Case Fatality Rate (CFR) and Basic Reproductive Rate (R-naught) of 
COVID-19, showed that the prevalence of the disease was high in March, which due to lack of proper observance of 
health protocols, we saw this problem and in the months when people have more problems. Hygiene was reduced, 
and the rate of transmission and mortality was reduced. 
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Introduction 
Coronavirus 2 is a newfound virus that has 

caused a great deal of damage and loss of life 
since its introduction into human societies (with 
the identification of the first cases in December 
2019), which has become a global health 
concern in general [1-3]. 

Coronavirus is one of the most important 
pathogens that primarily affects the human 
respiratory system, including Acute Respiratory 
Syndrome (SARS)-CoV and Middle East 
Respiratory Syndrome (MERS)-CoV, which 
have previously been identified as threatening 
factors for they were known for their general 
human health [4]. 

Some cases of unknown pneumonia that 
cause were observed in Wuhan, China In 
December 2019. These cases increased in the 
coming days and leading to the identification of 
new human coronavirus from patients. The 
number of cases and deaths in this part of China 
increased sharply during July, leading to the 

virus's introduction as a disease of global 
concern and concern for the World Health 
Organization (WHO) [5,6]. 

In humans, primary coronavirus infections 
affect the upper respiratory tract and 
gastrointestinal tract and range from mild and 
self-limiting infections to severe manifestations 
such as bronchitis and pneumonia, and renal 
involvement [7]. 

Primary symptoms of COVID-19 include 
fever, cough, dizziness, hemoptysis, hypoxia, 
dyspnea, lymphopenia, sore throats, rhinorrhea, 
ARDS, and even heart damage [4,8]. 

Ways to confronting the outbreak of COVID-
19 focused on identifying the treatment and 
isolation of infected people, tracking and 
quarantining their close contacts, reducing travel 
and avoiding undercooked meat, and promoting 
public participation in breaking the transmission 
chain that Has been announced [9,10]. 

Supportive therapies such as oxygen therapy, 
plasma therapy, Antivirus drugs, and 
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Corticosteroids are also used to treat the 
symptom of this disease [8]. 

In the field of health planning, it is essential 
to pay attention to the amount Case Fatality Rate 
(CFR) of COVID-19 [11], which in some 
countries varies from 0 to 8.9%, and the issue of 
CFR can even indicate economic conflicts in 
some countries [12]. 

The Case Fatality Rate (CFR) is an Index that 
shows the fatality of the disease and includes 
only the ratio of deaths to patients identified. 
This rate is used in describing the mortality 
process and its overall changes, deciding on 
health priorities, allocating resources, designing 
intervention programs, and evaluating and 
refining problems and programs related to public 
health and the epidemic of disease. Emerging 
companies can greatly frighten the community if 
their levels are reported to be high. In Iran and 
many countries, interpretations were made based 
on CFR at the beginning or in the middle of the 
COVID19 epidemic. It was based on various 
judgments about health systems. On the other 
hand, the new coronavirus epidemic is more 
widespread in humans than in previous 
coronaviruses, which indicates the too high 
transmission power of this virus. However, the 
mortality rate from the new coronavirus is much 
lower than other coronaviruses [13]. 

A critical component associated with virus 
transmission is the Basic Reproductive Rate 
(R-naught). The R-naught is equal to the average 
number of people at risk of contracting the 
disease, and the people are not immunized 
against the virus. Depending on the R-naught, 
there are three possibilities for the spread or 
reduction of the disease: A) When the R-naught 
is less than one, which means the infection 
causes less than one productive infection. In 
these cases, this component indicates that the 
disease Is decreasing. B) When R-naught is 
equal to one, that it means that the disease has 
reached relative stability, and C) When R-naught 
is greater than one, it means that the disease is 
spreading [14]. 

According to the explanations provided and 
the fact that the SARS-CoV-2 has caused an 
emerging disease, this study evaluated the Case 
Fatality Rate (CFR) and Basic Reproductive 
Rate (R-naught) of COVID-19. 
 
 
 
 

Method 
This study is a cross-sectional descriptive 

performed on all people with COVID-19 from 
the first date of admission until the end of 
September 2020. In this way, after receiving the 
ethical code of Khomein University of Medical 
Sciences (IR.KHOMEIN.REC.1399.004), the 
information of patients with positive PCR test 
received and this information was extracted 
from 20/2/2020 to 21/9/2020 that include the 
Case Fatality Rate (CFR) and R-naught 
(R-naught) of COVID-19 The range of age in 
this study included all age groups, each of which 
was analyzed separately. The information in the 
file of each patient was recorded in the relevant 
checklist and finally analyzed. After collecting 
data, they were analyzed using descriptive 
statistics (mean, standard deviation, frequency 
distribution charts, and tables, disease 
distribution map) and analytical statistics 
(independent t-test and chi-square test) by SPSS 
software version 23. The p-value (p <0.05) was 
considered as a level of significance. All patient 
information was confidential and Helsinki ethics 
were followed at all stages. The sample size was 
691 people. 

The value of R-naught in the present study 
was calculated using RStudio software, so that 
the information of all definite cases (positive 
PCR) with corona were entered into the software 
separately each month and then estimated based 
on specific packages for estimating R and 
specific commands of this index. The desired 
was done to calculate the Case Fatality Rate, we 
were divided the number of deaths due to Covid-
19 that had PCR positive by the total number of 
PC-positive cases and the desired value was 
obtained. Thus, to estimate CFR by age groups 
from PCR positive death cases, we used the 
group of age divided by the number of cases in 
the same group of age. 

Results 
Evaluation of Case Fatality Rate (CFR) 

The overall Case Fatality Rate of the 
COVID-19 in the current study is 6.65%, which 
is 9.09% in men, 5.04% in women, 21.2% in 
hospitalized patients, 4.35% in urban patients, 
and 12.9% in rural residents. The highest CFR 
of the COVID-19 among age groups in both 
genderes, attributed to the age group of over 
90 years, is 33.3% (Table 1). 
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Table 1. The Case Fatality Rate of the COVID-19 by 
Age Groups in both genders. 

Age Groups 
(year) 

Case Fatality Rate 
(CFR) (%) 

0-9 0 
10-19 0 
20-29 0.85 
30-39 0.46 
40-49 1.34 
50-59 5.62 
60-69 8.69 
70-79 17.05 
80-89 27.90 
=>90 33.33 

Basic Reproductive Rate (R-naught) 
The prevalence of the COVID-19 among the 

susceptible population of Khomein city at the 
beginning of the study (March) averaged Basic 
Reproductive Rate=1.745, which varies in 
different months of the epidemic period 
according to people's social behaviors and 
biological characteristics of the virus. 
Respectively, the R-naught rate in April, May, 
June, July, August, and September were Basic 
Reproductive Rate=1.435, Basic Reproductive 
Rate=1.456, Basic Reproductive Rate=1.15, 
Basic Reproductive Rate=1.135, Basic 
Reproductive Rate=1.099, and Basic 
Reproductive Rate=1.306 (Figure 1). 

 

   
The amount of R-naught in March The amount of R-naught in April 

 
The amount of R-naught in May            The amount of R-naught in June 

   
The amount of R-naught in July The amount of R-naught in August 

 
The amount of R-naught in September 

Figure 1. Amount of R-naught (Basic Reproductive Rate) in a variety of months. 

 

Discussion 
This study aimed to evaluate patients with 

COVID-19 in Khomein city, which is part of 
Markazi province in Iran country. According to 
the results of our study, the Case Fatality Rate 
(CFR) of COVID-19 was reported to be 6.65%, 
which according to the results of Tavakoli et al., 
in their review study in 2020, including, the 
results are close and similar to this value (4.4) 
[15]. 

According to the results obtained from Jiabao 
Xu et al., the CFR was 9.6 in SARS [16]. 

According to another research conducted by 
Awaidy et al. in 2019, it was found that the CFR 
of the coronavirus is similar to MERS (35.2%), 
which can be concluded that the CFR of the 
virus in MERS was significantly more than 
coronavirus and SARS mortality [17]. 

According to the study of Yan-Ni-Mi et al., 
the amount of Case Fatality Rate in China about 
COVID-19 except Hubei Province was 0.5% to 
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3.4% in the early stage from February 15 to 
March 25 [18]. 

In our study, the CFR rate in women and men 
was 5.04% and 9.09, respectively. According to 
the study of Asirvatham et al., the CFR in people 
over 60 years showed a significant increase, and 
in women as well, the CFR has been reported 
less than men, and having underlying diseases 
has been associated with an increase in the CFR 
and in general these results are consistent with 
our study [19]. 

According to the results of this study, we did 
not see any mortality in 0 to 19 years. The 
higher the age, the Case Fatality Rate, according 
to the patient's clinical condition, such as 
underlying diseases and old age, was also 
increasing, which is more reported in the age 
group over 90 years. These results are consistent 
with Rahmanian et al. that the CFR in 80-year-
olds was reported 14.8% [20]. 

According to another research conducted by 
Leiwen Fu et al. in 2020, the total 
approximation of the Case Fatality Rate was 
3.6% (1.1-7.2) and the proportion of severe 
cases was 25.6% (17.4-34.9) respectively. CFR 
and laboratory abnormalities were higher in 
severe cases, but there was no difference in CFR 
in terms of gender [21]. 

In another study by Morteza Abdullatif 
Khafaie, Case Fatality Rate of Italy, the highest 
of all countries studied for both time points (on 
March 12, 6.22% versus March 23, 9.26%). The 
data showed that even though Italy was the only 
European country reported on March 12, France 
and Spain had the highest CFR of 4.21% and 
6.16% respectively, on March 23, which was 
strikingly higher than the overall CFR of 3.61%. 
According to the amounts of CFR in our present 
study, they are consistent with the results of this 
study [22]. 

However, in another study conducted by 
Pooja Mahajan et al. in 2020, the amounts of 
CFR per total cases in India were 11.00% and 
per closed cases is 76.72%, which indicates that 
the recovery rate of COVID-19 is more than the 
fatality rate in India [23]. 

The mysterious SARS-CoV-2 has significant 
contagious and epidemic power like other 
similar factors such as SARS and MERS 
[14-15]. 

The SARS-CoV-2 Basic Reproductive Rate 
(R-naught) in our study, which was conducted, 
was reported to be 1.745 (in March (First month 
of appearance of this virus) that prevalence was 
high due to insufficient knowledge of SARS-
CoV-2. It means that the virus is spreading and 

contagious and is consistent with the results of a 
study by Chih-Cheng Lai et al., which can be 
considered pandemic [1]. 

However, in Ying Liu's study, the 
coronavirus transmission rate was higher than in 
our study (3.28), which may be justified by the 
larger sample size in Liu's study than in our 
study [14]. 

In the study, Xiao Et al. reported an average 
R-naught was 2.24 to 3.54, which is higher than 
our study. The mean Basic Reproductive Rate 
ranges due to the larger population in China, 
which naturally has a relatively high R-naught 
[25]. 

Because the contagion rate of this virus is 
related to the observance of hygiene and health 
protocols, in the months when people used 
personal protective equipment and hygienic 
principles, the Reproductive Rate (R-naught) 
was also lower. 

Conclusion 
According to our study on Case Fatality Rate 

(CFR) and Basic Reproductive Rate (R-naught) 
of COVID-19, showed that prevalence of the 
disease was high in March, which due to lack of 
proper observance of health protocols, we saw 
this problem and in the months when people 
have more problems. 

Hygiene was reduced, and the rate of 
transmission and mortality was reduced. 

The most important strategy for prevention 
and control of coronavirus is early detection of 
symptomatic people and timely separation of 
patients and quarantine of people in contact with 
the patient. 

This is done in Khomein city by health forces 
in city bases and health houses in cooperation 
with security forces and entrance to the cities 
was severely restricted and symptomatic people 
were prevented from leaving, and people who 
did not have the facilities and equipment for 
isolation at home were either referred to a 
hospital and placed in a convalescent home, thus 
preventing the spread of the disease in the 
community and consequently the increase in  
R-naught was prevented. 
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