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  Coronavirus disease 2019 (COVID-19) has spread to 72 countries 

by the time of writing this report on 4th March 2020[1]. On 20th 

February 2020, the first two confirmed deaths from COVID-19 

were reported in Iran. Till 4th March 2020, 2 922 confirmed and 

92 death cases have also been reported till 4th March 2020 in Iran 

(Figure 1)[1].  

  A key question that remains unanswered or controversial among 

the public, media, and researchers is the exact COVID-19 case 

fatality rate (CFR) in Iran. Why does the CFR in Iran appear to be 

higher compared to the rest of the world until now? Or why the 

fatality rate is high at the beginning of the epidemic in Iran?

  For an epidemic of an emerging disease such as COVID-19, 

CFR is one of the most important epidemiological values. Little 

knowledge regarding various methods to estimate the CFR and 

their limitations can lead to misleading and misinterpretations 

and eventually may lead the decision-makers to make the wrong 

decisions.

  In general,  the fatality rate is calculated as follows[2]:

  Case fatality (%)=(No. of deaths of individuals during a specific 

period of time after disease onset or diagnosis)/(No. of individuals 

with the specified disease)×100  

  At the beginning of the COVID-19 epidemic in Iran, it is tempting to 

calculate the CFR by the above formula. However, a simple statistical 

analysis of the mortality rate obtained from these reports would be 

misleading if, at the time of analysis, the outcome of a negligible 

proportion of patients is unknown (detection bias). Generally, this 

bias can happen as a result of a systematic error during screening, 

evaluation, diagnosis and outcome confirmation[3].     

  This means that COVID-19 patients with mild symptom or 

asymptomatic cases are not diagnosed. The current situation is like an 

iceberg which its tip is only visible and just the clinical symptoms are 

apparent. But infections without clinical symptoms are also important, 

particularly in the network of disease transmission[2]. Therefore, the 

simple calculation at the onset of the epidemic does not represent the 

true CFR and might be overestimated[4]. 

  Time interval between detection and death/recovery and the degree 

of underreporting will vary over time as well as between cities and 

countries. It is currently impossible to estimate precisely the CFR in 

Iran. Figure 2 illustrates this uncertainty.

  At the beginning, the CFR may also be overestimated. For instance, 

in a study using the database of Jin Yin-tan Hospital and Tongji 

Hospital in Wuhan, they conducted a retrospective multi-center study 

of 68 death cases (68/150, 45%) with laboratory-confirmed infection 

of COVID-19[5]. In the other studies by Huang et al. and Chen et al. in 

Wuhan, CFR was estimated to be 15% up to 2nd February and 11% 

up to 20th February, respectively[6,7]. In a report of 72 314 cases from 

the Chinese Center for Disease Control and Prevention updated on 

11th February, the overall CFR was reported to be 2.3%[8]. Variations 

in mortality in the current epidemic in China supports our analysis and 

inference.

  The comparison of CFR between different countries and regions 

is questionable[4] because the number of cases screened by the 

surveillance systems can affect the denominator of the fatality 

fraction (see the above equation). In an area where the active 
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surveillance system with mass screening could be performed, the 

CFR could be lower. But due to economic, cultural and other factors, 

it is impossible to implement an active surveillance system in some 

areas and resultantly CFR could be overestimated.. 

  The sensitivity of diagnostic tests may vary along with the 

development of the disease[3,9]. Depending on the stage of the 

disease and the disease course, different diagnostic test should be 

performed.In addition, considering the heterogeneous population 

such as age, underlying disease, etc. in different countries and 

regions, it is recommended to calculate and interpret CFR for 

various subgroups. As the study of China with 72 314 cases, the 

overall fatality rate was reported to be 2.3%, 14.8% in patients 

aged≥80 years, 8.0% in patients aged 70-79 years and 49.0% of 

critical cases[8]. Accurate estimate and analysis of the trends in 

the proportion of deaths can be used to evaluate the effectiveness 

of new treatments. In conclusion, number of undiagnosed mild or 

asymptomatic cases, type of surveillance system, the sensitivity of 

diagnostic tests and population heterogeneity can affect the fatality 
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Figure 1. Frequency distribution of confirmed cases and deaths of COVID-19 in Iran on 4th March 2020.
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Figure 2. Frequency distribution of CFR of COVID-19 in Iran on 4th March 2020.  
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rate. Therefore, the interpretation of the fatality rate at the beginning 

of an epidemic should be cautious, and the estimates will be close to 

actual at the end of the epidemic.

  Eventually, it is highly recommended to use various methods and 

compare them with the current methods. For example, prediction of 

the fatality rate using the modified Kaplan-Meier estimator enables 

us to consider censored data and thus be able to detect changes more 

rapidly at the beginning of the epidemic. 

Acknowledgements

  Hereby, the authors extend their gratitude to the research deputy 

of Jahrom University of Medical Sciences for financial support and 

confirmation of the project (Project identification code IR.JUMS.

REC.1398.120).

Conflict of interest statement 

  The authors declare that there is no conflict of interest.

Authors’ contributions
 

  VR, and MR conceived and designed the study. VR, and MR 

were responsible for literature search and screening. MR were 

responsible for data collection and analyses. VR, MR, contributed 

to data interpretation. VR and MR drafted the manuscript and HSH, 

critically revised the manuscript.

References

[1] WHO. Coronavirus 2020. [Online]. Available at: https://www.who.int/

emergencies/diseases/novel-coronavirus-2019/situation-reports/ [Accessed on 3 

March 2020].

[2]  Gordis L. The epidemiologic approach to evaluating screening programs. 

Epidemiology (5th edition). London: Elsevier; 2014, p. 64-65.

[3]  Ghani A, Donnelly C, Cox D, Griffin J, Fraser C, Lam T, et al. Methods for 

estimating the case fatality ratio for a novel, emerging infectious disease. Am 

J Epidemiol 2005; 162: 479-486.

[4]  Battegay M, Kuehl R, Tschudin-Sutter S, Hirsch HH, Widmer AF, Neher 

RA. 2019-novel Coronavirus (2019-nCoV): Estimating the case fatality 

rate–a word of caution. Swiss Med Wkly 2020; doi: 10.4414/smw.2020.20203.

[5]  Ruan Q, Yang K, Wang W, Jiang L, Song J. Clinical predictors of mortality 

due to COVID-19 based on an analysis of data of 150 patients from Wuhan, 

China. Intensive Mare Med 2020; 3: 1-3.

[6]   Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of 

patients infected with 2019 novel coronavirus in Wuhan, China. Lancet 2020; 

395: 497-506.

[7]  Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and 

clinical characteristics of 99 cases of 2019 novel coronavirus pneumonia in 

Wuhan, China: A descriptive study. Lancet 2020; 395: 507-513.

[8]  Wu Z, McGoogan JM. Characteristics of and important lessons from the 

coronavirus disease 2019 (COVID-19) outbreak in China: Summary of a 

report of 72 314 cases from the Chinese Center for Disease Control and 

Prevention. JAMA 2020; doi: 10.1001/jama.2020.2648.

[9]   Donnelly CA, Ghani AC, Leung GM, Hedley AJ, Fraser C, Riley S, et al. 

Epidemiological determinants of spread of causal agent of severe acute 

respiratory syndrome in Hong Kong. Lancet 2003; 361: 1761-1766.


