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intRODuCtiOn
 Coronavirus disease 2019 (COVID-19) 
pandemic, posed by sever acute respiratory 
syndrome coronavirus – 2 (SARS-CoV-2), is killing 
tens of thousands of people globally. It is disrupting 
societies and economies across the globe with 
widespread uncertainty. As of August 10, 2020, 
the total cases of COVID-19 have risen above 
20 million and death tolls to nearly 0.74 million1 
with the case fatality rate (CFR) of  3.651. The CFR 
indicates proportion of persons who die from a 
specified disease out of all individuals diagnosed 
positive over a specific period. Thus, the CFR is 
based on the number of deaths and confirmed 
cases. However, number of confirmed cases is 
not including asymptomatic cases or patients 
with mild symptoms, which in turn may not get 
tested and may not reflect the actual CFR. CFR is 
also proportionately variable depending on the 
level of testing done in a population or a country. 
When testing is done very extensively covering 
large population including symptomatic patients 
and non-symptomatic contacts, the denominator 

of the CFR calculation increases which will reduce 
the CFR compared to limited testing carried out 
only on symptomatic patients. Huge variation in 
the CFR was observed between different countries. 
The CFR in early stage of the epidemic was 0.15% 
(95% CI: 0.12-0.18%) in China excluding Hubei 
and 1.41% (95% CI: 1.38-1.45%) in Hubei province 
excluding Wuhan city, and it was 5.25% (95% CI: 
4.98-5.51%) in Wuhan2 named COVID-19, hit a 
major city of China, Wuhan in December 2019 and 
subsequently spread to other provinces/regions 
of China and overseas. Several studies have been 
done to estimate the basic reproduction number 
in the early phase of this outbreak, yet there are 
no reliable estimates of case fatality rate (CFR. The 
CFR rate of was found very high among countries 
such as France, Italy, Spain and USA viz., 13.7%, 
13.5%,10.2%, and 5.7%, respectively3. Fig. 1 shows 
CFR of world and selected countries as of 22nd July 
2020. It highlights the differences among countries 
while noting changes in the protocols of testing 
(www.ourworlddata.org/coronvirus).
 The CFR is also influenced by the 
demographic nature of the population including 

Fig. 1. COVID-19 Case Fatality Rates of World and selected countries as of 22nd July 2020.  Assessed from https://
ourworldindata.org. on 23rd July 2020.
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factors such as age and sex of population and 
underlying co-morbidities. Meta-analysis of the 
10 published data showed a fatality rate of 5%4. 
Different approaches for estimating the CFR 
accurately has also been suggested5-8.
 Moreover, confirmed cases included 
in calculating CFR are derived from the cases 
which were reported to hospitals or laboratory 
testing at other places, which is not the accurate 
representation of total cases of COVID-19. This 
method is likely to miss the cases not reported 
to the hospitals because of many mild and 
asymptomatic cases. Therefore it becomes 
crucial to assess exact fatality rate by dividing 
total number of deaths to total number of 
confirmed cases including patients with mild 
symptoms, symptomatic as well as asymptomatic 
cases diagnosed through extensive surveillance 
using reliable accurate testing9. Currently, most 
countries test only the symptomatic patients with 
influenza like respiratory symptoms using the RT-
PCR method of detecting the SARS COV-2 genome. 
 Onder et al.,9 identified the fatality rates 
in COVID-19 patients varying from 1% to 7%; 
however, this information must be interpreted 
with caution because these calculations probably 
are misapprehended. The variation of CFR might 
differ from countries to countries, which bring 
discrepancies in determining overall fatality rates. 
For example, the massive screening of COVID-19 
with very high tests per million of the population 
was performed in the entire community in South 
Korea, Singapore, Hongkong, and New Zealand, 
which had higher chances of detection of mild 
and asymptomatic cases with the inclusion of both 
mild and asymptomatic cases in the denominator. 
That has resulted in less than a 3% fatality rate1,10,11. 
Conversely, in countries like Italy, Spain, France, 
screening for COVID-19 was performed only to 
hospitals (having low tests per million population) 
attending symptomatic patients and high-risk 
group12, which ultimately decreased the total 
count of actual cases; thus, more than 10% CFR 
was reported as of July 8, 202010,11.
 Spychalski and colleagues suggest CFR 
overestimation owing to under-testing and 
time-lag bias13. It is, therefore, very crucial to 
understand the difference between the CFR and 
infection fatality rate (IFR) before drawing any 
such conclusions. CFR is the proportion of the 

number of deaths divided by all confirmed cases by 
molecular detection method. Infection fatality rate 
(IFR) is proportion of deaths divided by all infection 
(includes mild and even asymptomatic individuals). 
Considering the current selection bias testing 
strategies, that is, the polymerase chain reaction 
(PCR) based test is mainly utilized for the detection 
of individuals with coronavirus symptoms and 
high-risk patients. Understanding the true IFR 
has strategic significances for designing control 
measures for COVID-19. A realistic estimation 
of CFR is even more important for low- and 
middle-income countries because of their limited 
testing capacity, deaths of older people usually 
occur at home, and there is no proper system 
to assign the cause of mortality. The Centre for 
Evidence-Based Medicine (CEBM) at University 
of Oxford10 estimates the CFR globally at 0.51% 
and IFR between 0.1% to 0.26%, with all caveats 
concerning that. 
 Though the significant causes of death 
include respiratory failure, shock, multiple organ 
failure, actual death process in COCID-19 patients is 
still poorly understood12. Moreover, the effect of the 
secondary bacterial infection triggering the death 
of patients is also not well-defined, highlighting 
that deaths of patients were not just confined to 
viral infections but also various other parameters. 
In marginalized and resource-driven countries, 
they lack medicines, hospital beds, intensive care, 
mechanical ventilation, extracorporeal membrane 
oxygenation, vasopressors, and renal replacement. 
Therefore, the actual death may not be attributed 
to COVID-19, but due to the lack of necessary 
equipment and facilities. Also, in high infection 
zones, patients with trauma or acute brain 
injury might be admitted to the ICU, who later 
acquired COVID-19 during the hospital stay and 
died after that. These deaths are still accountable 
to COVID-1912. An autopsy study on COVID-19 
patients showed advanced diffuse alveolar and 
superimposed bacterial pneumonia along with 
changes in organs such as liver and heart14,15. 
 Moreover; some patients are on the 
verge of death due to the elderly or some other 
underlying diseases such as cancer or terminal 
organ failure. In such cases, the COVID-19 
infection plays a minimal role in the deaths. 
Therefore, it becomes difficult to affirm the 
CFR due to COVID-19 among patients with pre-
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existing comorbidities / illnesses. A study from 
NewYork city showed that age-adjusted CFRs in 
cancer patients were significantly higher than 
non-cancer ones. It showed a CFR of 37% for 
hematologic malignancies while 25% for solid 
cancers. The increase in mortality among cancer 
patients due to COVID-19 was markedly related 
with older age, other comorbidities, elevated 
profiles of biomarkers such as D-dimer, lactate 
dehydrogenase, and lactate16.  
 Mortality in mainland China has shown 
the highest death rates (10.5%) in patients with 
cardiovascular disease, then by diabetes (7.3%), 
chronic respiratory disease (6.3%), hypertension 
(6%), and cancer (5.6%)17. The study also found that 
the highest health risk and mortality (14.8%) were 
detected in older adults aged over 60 years, while 
no death was reported in the 0-9 years age group18. 
However, patients with no pre-existing conditions 
had fewer death rates (0.9%). Similarly in the USA, 
data collected from January 22 to  May 30 , 2020, 
showed the highest mortality rate of 28.7%  in the 
COVID-19 patients ≥ 80 years old, whereas 0.1%  
deaths in the patients ≤ 19 years old19.  Likewise,  
a mortality rate of 19.5% (38,812/198,879) had 
been reported in patients with pre-existing illness 
whereas only 1.6% (1,431/88,441) of  COVID-19 
patients with no preexisting health illness have 
died19. Similar higher mortality rate of 42.5% 
(7558/36398) among the COVID-19 patients 
with pre-existing illness has also been reported 
by Khan and his colleagues in their systematic 
review on COVID-19 patients20. These results 
vividly illustrate that the patients are dying due 
to pre-existing conditions rather than COVID-19. 
The actual reporting is lacking since the data 
regarding pre-existing conditions of COVID-19 
patients are confined to very few countries. Most 
of the reported COVID-19 cases are from the 
hospitals, which is likely to bias the cases that are 
not hospitalized. WHO–China Joint Mission on 
COVID-19 reported that 80% of 55,924 laboratory-
confirmed COVID-19 patients in China to February 
20, 2020, revealed mild disease, both pneumonia 
and non-pneumonia, whereas 13.8% reported a 
severe illness and 6.1% reached to critical stage 
demanding intensive care18. Considering the fact 
that many observed mild conditions, highest 
death rates were reported from older people, also 

those with the pre-existing condition, we can infer 
that death rates of COVID-19 patients are over-
estimation than actual. Therefore, it seems like 
most of the patients are dying “with’ COVID-19 
rather than “of” COVID-19. 
 In conclusion, CFR of various countries is 
variable and it is difficult to judge the change in 
same. There are several caveats in estimating the 
CFR currently as there is no uniform approach for 
SARS-CoV-2 testing for diagnosis of COVID-19. Such 
lack of uniformity in testing is also contributing to 
the wide variation in CFR reported from different 
countries. The patients tested today positive may 
counted in the confirmed cases, however, their 
fatality may not be included in the time point when 
the CFR is estimated. The exclusion of mild or non-
symptomatic patients from testing will also affect 
the CFR. The number of tests done for a specific 
number of people in a population should also be 
considered. All these factors can affect the CFR 
estimation. Underestimation of CFR may provide 
a false sense of security and overestimation may 
lead to panic among people. Therefore, there is a 
need to follow a standard approach for accurate 
estimation of CFR which is acceptable across 
different geographical regions. Based on evidence 
examined it is suggested to use the total confirmed 
cases (symptomatic as well as asymptomatic cases) 
to interpret the actual CFR through an intensive 
population-based surveillance system using the 
standard scientific approach. Moreover, it is 
imperative to investigate the reason and process 
of deaths of patients, including aspects such 
as lack of treatment facilities, beds, personnel, 
equipment, pre-existing conditions (patient’s 
age, pre-existing diseases), and the prevalence 
of antimicrobial resistance in the region or other 
demographic information. CFR is an effective 
measure of diagnostic and treatment capacity of 
a health system along with surveillance ability. 
Accurate calculation of CFR is need of the hour to 
measure the progress made and future actions at 
the country and global levels. 
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