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COVID-19: a comparison to the 1918 
influenza and how we can defeat it
Shu Ting Liang    ,1,2 Lin Ting Liang,1 Joseph M Rosen1,2

INTRODUCTION
This paper is dedicated to Andrew Price 
Smith for his extensive analysis of the 
impact of the 1918 influenza and for 
being the first to investigate the Austrian 
Spanish Influenza Archives to demonstrate 
that the virus struck the Axis troops prior 
to the Alliance, which forced Kaiser to opt 
for peace.

The COVID-19 pandemic has altered 
the lives of people around the world, 
with significant death toll in addition 
to global social, political and economic 
impact. Many people have wondered how 
it compares to the seasonal influenza and 
prior pandemics. In order to better under-
stand and manage the current pandemic, 
it is useful to compare it to historical 
pandemics, such as the Spanish influenza 
of 1918.1

BRIEF HISTORICAL OVERVIEW OF 1918 
SPANISH INFLUENZA
The 1918 Spanish influenza is caused by 
an H1N1 influenza A virus postulated 
to be of avian origin.2 The 1918 Spanish 
influenza lasted from 1918 to 1920 and 
consisted of four waves. The first wave 
lasted approximately from 15 February 
1918 to 1 June 1918; the second lasted 
approximately from 1 August 1918 to 2 
December 1918; the third lasted approxi-
mately from 3 December 1918 to 30 April 
1919; and the fourth wave lasted approx-
imately from 1 December 1919 to 30 
April 1920.3 It infected about 500 million 
people, roughly one- third of the world’s 
population at that time, and resulted in 
the deaths of 50 million, including 675 
000 Americans.2 The first public news of 
the epidemic appeared in Madrid on 22 
May 1918 in Madrid’s ABC newspaper; 
hence, it became known as the Spanish 
influenza.4 However, there is no definite 
evidence of origination, and most epide-
miologists and virologists believe that 

the virus originated in either the USA or 
France.4 A week later on 28 May 1918, 
King Alfonso XIII, the Prime Minister and 
some cabinet members became ill.4 As the 
influenza spread, basic services such as the 
postal service, telegraph services and some 
banks were forced to temporarily close 
operations.4

COMPARISON BETWEEN COVID-19 
AND 1918 INFLUENZA
First, the patient population differs. 
While the 1918 influenza killed a dispro-
portionate number of 25–40 year olds, 
COVID-19 mostly affects those over 
the age of 65, especially those also 
with comorbidities.2 5 In particular, the 
mortality rate for the influenza rose to 
8%–10% for younger people compared 
with a 2.5% overall mortality whereas the 
mortality rate for the 25–40- year- old age 
range is a mere 0.2% in contrast to the 
2.4% overall mortality rate.2 5 Those aged 
25–40 year olds accounted for 40% of 
deaths from the 1918 influenza, whereas 
those in the 18–44- year- old range account 
for only 3.9% of deaths from COVID-
19.2 5 More countries were spared in 
the 1918 pandemic, whereas only the 
smaller Pacific Islands (Soloman Islands 
and Vanuata) remain COVID-19 free.2 6 
The mortality rate for pregnant women 
with the Spanish influenza was 23%–37% 
and 26% of those who survived but lost 
their child, whereas the mortality rate 
of pregnant women with COVID-19 
is unknown.2 7 The Spanish influenza 
resulted in acute illness in 25%–30% 
of the world population, with over 50 
million deaths, whereas COVID-19 has 
infected nearly 55 million to date, with 
1.3 million deaths.2 5 In the USA alone, 
COVID-19 cases are at over 11 million as 
of 16 November 2020, which is nearly a 
40% increase from the month prior.5

Second, the two diseases kill via 
different mechanisms. While those with 
the influenza died of secondary bacterial 
pneumonia, those with COVID-19 died 
from an overactive immune response that 
resulted in multiple organ failure.2 8 Acute 
respiratory distress syndrome (ARDS) can 
develop in both cases.2 8 As a complication 
from the influenza, ARDS had an 100% 

fatality rate compared with a 53.4% 
mortality rate as a complication from 
COVID-19.2 9

The projected economic impact of 
COVID-19 on the US economy is a $5.76–
$6.17 trillion decrease in gross domestic 
product (GDP), based on Fitch Ratings 
and the US GDP according to the World 
Bank. The economic data during the 1918 
pandemic is scarce, but it was noted that 
Mexico suffered a $9 billion loss.2

Diagnoses, treatments and vaccines 
were delayed in both cases. States devel-
oped different COVID-19 diagnostic 
tests, since the initial one by Centers for 
Disease Control and Prevention (CDC) 
could not be confirmed. Currently, there 
are no COVID-19 treatments approved 
by the Food and Drug Administration, 
but antivirals like remdesivir, antibody 
and interleukin 33 blockers are currently 
under investigation. Vaccines are also 
in development. In 1918, bleeding was 
initially used as treatment, since such 
minimal progress had been made against 
pneumonia that even renowned William 
Osler still recommended it to relieve 
symptoms.2 In 1917, Dr Rufus Cole, Dr 
Oswald Avery and Dr Alphonse Dochez, 
with help from six other Rockefeller 
researchers, developed and tested a vacci-
nation to prevent pneumonia caused by 
types I, II and III pneumococci. In March 
1918, this vaccine was given to 12 000 
troops on Long Island, with no vaccinated 
solder developing pneumonia from those 
strains. In contrast, 101 out of 19 000 
soldiers serving as controls, developed 
pneumonia from those strains.2

Yet, since neither an influenza vaccine 
nor antibiotics to treat associated 
secondary bacterial infections were avail-
able, worldwide containment efforts relied 
heavily on isolation and quarantine similar 
to the current efforts against COVID-19.2

In terms of duration and origination, 
there is controversy over the origina-
tion of both viruses, and both consist of 
multiple waves. The 1918 influenza lasted 
25 months, and may have originated in 
Spain, France or the USA with no definite 
evidence of origination.3 4 The first wave 
lasted approximately from 15 February 
1918 to 1 June 1918 and the fourth and 
final wave lasted approximately from 
1 December 1919 to 30 April 1920.3 
COVID-19 originated in Wuhan China on 
31 December 2019, with controversy over 
whether it originated in a wet market or at 
the Wuhan Institute of Virology. Unlike in 
1918, DNA sequencing of COVID-19 can 
predict whether infected individuals will 
be symptomatic or asymptomatic, based 
on a single base change (11 083G>T).10
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CONCLUSIONS
Both the COVID-19 and 1918 influenza 
pandemic similarly caused significant 
negative impacts on the global economy, 
affecting international relations and had 
considerable delay in its diagnosis, treat-
ment and vaccines. The pandemics largely 
differed in the highest risk population 
and the mechanism of death. The 1918 
influenza affected less than half of the 
countries and the most vulnerable groups 
are healthy adults between the ages of 
25 years and 40 years, while COVID-19 
has affected nearly all countries and the 
most vulnerable group are adults above 65 
years of age with comorbidities. Victims 
of the 1918 influenza mostly died from 
secondary bacterial pneumonia, while 
victims of COVID-19 mostly died from an 
overactive immune response resulting in 
organ failure. The key major differences 
between the pandemics are highlighted in 
table 1.

These comparisons are important to 
understanding and predicting the long- 
term effects of the new COVID-19 
pandemic. The smaller number of deaths 
may be a result of our advances in the 
medical field over the century, such 
as diagnostic tools and extracorporeal 
membrane oxygenation machines.

By using synthetic biology, diagnosis 
could be done using full sequencing of 
COVID-19 strains, which would also 
reveal the number of strains. Additionally, 
obtaining data on patient genotypes would 
determine its impact on viral expression. 
Furthermore, vaccines developed with 
synthetic biology and then made with 
nanotechnology can be made in unlimited 
quantities compared with present methods 
of vaccine production, which use fertilised 
chicken eggs. Synthetic vaccines can be 
made to each strain with a unique sensor 
on each monoclonal antibody, which 
would indicate the presence of a particular 
strain, allowing efficient and timely vacci-
nations in each population.

We should also be able to begin to 
unravel the mystery of this virus. By 

studying each base of its positive- sense 
messenger RNA and determining its 
individual function, we can then predict 
patient prognosis and be better prepared 
to treat patients as they become ill. The 
prognosis of patients in the intensive care 
unit is currently poor, with high mortality 
rates and risk of permanent lung damage.

As we better understand the functional 
phenotypic expression of the COVID-19, 
we can start to predict the expression of 
viral mRNA and begin treatment earlier. 
This is a race between using our most 
advanced synthetic biology of the 21st 
century against a 21st- century virus. We 
are 100 years away from 1918 and the 
tools that the scientists and clinicians had 
at their disposal in the last century. Let’s 
hope that we can win this battle against 
this virus. It is difficult to predict how long 
this battle will continue but with synthetic 
biology in conjunction with social 
distancing, we should achieve victory.

Table 1 highlights the key differ-
ences between COVID-19 and the 1918 
influenza.
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