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CFR of COVID-19: a comparison among different countries
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Highlights 

 l Delay adjusted case fatality rate (CFR) would be a better epidemiological mortality measure to explain 

the severity of COVID-19 pandemic, compared to CFR and confirmed CFR.

l  CRF of COVID-19 is lower compared to several known infectious diseases.

l  CFR of COVID-19 increases with age and the presence of underlying chronic diseases.

CFR as an epidemiological measure in COVID-19 

COVID-19 infection was first witnessed in China and 

has now spread across the globe creating a pandemic 

situation (1). As of 30 May 2020, there were 

6,148,605 confirmed cases and 370,473 deaths 

worldwide (2). In comparison, there were 1,630 

confirmed cases with 10 deaths in Sri Lanka (3). In 

the epidemiological description of this pandemic, 

several morbidity and mortality measures were used 

to describe the disease burden. Accurate and reliable 

epidemiological measures are essential in 

outbreak/epidemic/pandemic situations as such 

measures give an insight into the spread of the 

disease, burden, risk factors, severity of the disease 

and its trends. In addition, these parameters would 

enable further planning of the control measures to 

mitigate its distribution, planned provision of limited 

healthcare resources to combat the epidemic/pandemic 

situation and allow within and cross-country 

comparisons. Among such epidemiologic measures, 

case fatality rate (CFR) has been a frequently used 

measure for estimating the severity and impact of the 

disease on the affected population. 

Case fatality rate is defined as “the proportion of 

cases of a condition of interest who die of the 

condition within a specified period of follow-up after 

diagnosis and/or medical intervention, often 

expressed as percentages of deaths in a one-year or 

five-year period…” (4). Thus, the accuracy of CFR 

depends on its numerator, which is the number of 
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deaths caused by the condition of interest, as well as 

the denominator, which is the total number infected 

with/suffering from the condition of interest. Several 

external factors such as the availability and capacity 

of healthcare workers, availability of other required 

healthcare resources, testing facilities, the capacity 

and ability to detect asymptomatic individuals and/or 

individuals with mild symptoms and the case-

definition that is being used could affect the number 

of total cases detected, which could directly affect the 

denominator (5). Also, if deaths due to another cause 

is being inadvertently counted or if a death due to the 

disease/condition of interest is not included (e.g. 

death of an asymptomatic), it could affect the 

numerator (6). Owing to these inaccuracies, as with 

any epidemiological measure, CFR has its own 

limitations, where it could be either under-estimated 

or over-estimated. Therefore, when it comes to 

international comparisons, it is best that CFR is used 

only for countries that use the same case-definition, 

similar procedures to detect the cases and deaths, and 

adopt similar efforts to detect the cases affected by 

the condition of interest (7).

When considering the CFR of countries using 

different case-definitions for international 

comparison, the best epidemiological measure would 

be to utilize 'confirmed CFR'. In confirmed CFR, the 

denominator would use only the laboratory-

confirmed cases instead of the total number of cases 

(7). Therefore, this measure will not be suitable to 

compare countries that use different testing methods 

(7). It is also important to note that the time-lag 

between infection/diagnosis and death could affect 

both the confirmed and conventional CFR. At the 

initial stages of an epidemic, case detection would be 

very high compared to the number of deaths, 

resulting in an under-estimation of the CFR. Also, as 

the number of deaths is caused by individuals who 

had been infected several days earlier, it is not correct 

to compare the deaths on a particular day with the 

cases detected on the same day (7).

Considering this limitation associated with CFR and 

confirmed CFR, 'delay-adjusted CFR' was developed 

by Russell et al. (2020) (unpublished), which took 

into consideration the time-lag between the point of 

diagnosis and death (8). This time-lag between 

diagnosis and death is considered to be between 7-14 

days for COVID-19 (9).

CFR of COVID-19 pandemic

It is understood that CFR may differ along the course 

of an epidemic (5). Considering the COVID-19 

pandemic, a study done among 41 hospitalized, 

laboratory-confirmed patients during the initial 

period (2 January 2020) of the outbreak in Wuhan, 

China - the epicenter of this pandemic-, reported that 

the CFR was as high as 15%, where six out of 41 

confirmed cases had died (10). However, 

subsequently, a meta-analysis that included 50,466 

COVID-19 patients in China revealed the CFR of 

COVID-19 infection to be 4.3%. Later on, the 

Government of China announced that the CFR of 

COVID-19 was as low as 3.36% (11).

CFR of COVID-19 compared to other 

infectious diseases

It is known that the CFR of COVID-19 is much lower 

than that of Severe Acute Respiratory Syndrome 

(SARS) (15%) and Middle East Respiratory 

Syndrome (MERS) (35%) (12-13). The CFR of 

COVID-19 compared to other known infectious 

diseases is shown in Figure 1.
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Figure 1. The CFR of COVID-19 compared to

 other known infectious diseases

Source: Khafaie MA and Rahim F, 2020 (14)



Comparison of CFR of COVID-19 across 

countries 

A study which compared the CFR among countries 

that reported a large number of COVID-19 cases 

(equal or more than 1000 cases) at two time points of 

the pandemic, namely 12 March 2020 and 23 March 

2020, reported that Italy (6.22%), China (3.91%), 

Iran (3.62%), USA (3.07%) and Spain (2.12%) had 

the highest CFR on 12 March 2020 (14). Although the 

COVID-19 cases reported from China was the 

highest at both time points (80,783 on 12 March 

versus 81,093 on 23 March), the CFR was reported to 

be highest in Italy (6.2% on 12 March versus 9.26% 

on 23 March). However, by 23 March 2020, Italy 

(9.26%), Iran (7.79%), Spain (6.16%), the United 

Kingdom (4.94%) and the Netherlands (4.26%) were 

the countries with the highest CFR (14). As of 30 May 

2020, the CFR of Sri Lanka has been 0.61% (1630 

confirmed COVID-19 cases and 10 deaths) (3) 

compared to much higher CFRs reported from other 

countries (Figure 2).

Comparison of CFR of COVID-19 across age 

categories 

It is essential to know which age groups are affected 

Figure 2. Comparison of CFRs of COVID-19 for several countries by 31 May 2020
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Source: University of Oxford & Oxford Martin School (15)

Table 1. Confirmed CFRs of COVID-19 for 

different countries, at different age groups

*Source – China CDC Weekly- as of February 11, 2020 (16)

**Source – Gianicolo et al., 2020 – as of April 16, 2020 (7)

It is shown that in 2020, 23.1% of the Italian 

population was either 65 years of age or older (17). 

This would explain the higher mortality rates of Italy 

compared to other countries.  

most by the infection in an epidemic/pandemic, so 

that effective preventive measures can be undertaken 

for the high-risk groups. It is shown that the CFR of 

COVID-19 increases with age (7, 16) across different 

countries (Table 1).



Recommendations for the COVID-19 response 

in Sri Lanka

Timely and accurate reporting of the deaths as well as 

confirmed cases is essential and therefore 

recommended. Although local data are not available, 

it is evident from other countries that the CFR of 

COVID-19 increases with the age and the presence of 
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underlying comorbidities. Thus, stringent measures 

should be undertaken to prevent the spread of 

infection especially to the aged, and individuals with 

chronic diseases. In addition, limited healthcare 

resources should be planned and utilized effectively 

being vigilant on these high-risk groups.
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