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ABSTRACT

The spread of coronavirus disease 2019 (COVID 19) reached pandemic world-wide especially in Italy
from early March 2020. Many factors were under discussion among public health experts for the
exorbitant mortality rate in Italy than other countries. A coordinated global response was desperately
needed to prepare health systems to meet this unprecedented challenge in Italy. This review illustrates
predictions, chronic comorbidities, effects of COVID 19 on Italian health system. Covid disease affecting
the elderly population with co-morbidities, the same was associated in the mortality rate among elder
population in Italy in a greater rate. The mortality rate in Italy was also higher due to the asymptomatic
cases not being tested and isolated with initial screening. The most serious outcome of COVID 19
pneumonia was recorded among the population in Italy. Exhausted number of ICU’s beds, ventilators and
respirators revealed their un-preparedness for the covid-19 pandemic. This review thus focuses on the
various factors to be considered in future pandemics by analyzing the covid - 19 pandemic in Italy.
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INTRODUCTION

The spread of coronavirus disease 2019 (COVID 19) was becoming unstoppable and reached pandemic,
having infected more than 100,000 people in 100 countries (Pasquariello and Stranges n.d.). Italy
had 226,699 cases with 32,169 deaths and 129,401 recovery until the end of April. Moreover the number
of people who recovered or were discharged from hospital after contacting the virus reached 93,000, while
the number of deceased reached 30,000. Cluster of pneumonia cases emerged from the city of Wuhan,
China and rose as a pandemic wave currently ravaging several countries. The pathogen causing the acute
pneumonia among affected individuals is the new coronavirus severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) (Wang, Tang, and Wei 2020). Coronaviruses are enveloped non- segmented
positive RNA viruses belonging to the family coronaviridae and the order Nidovirales and broadly
distributed in humans and other mammals. As of March 12th 2020, laboratories in Italy had diagnosed
more than 27,000 people affected by this virus, with 1,016 deaths as shown in Figure 1. A coordinated
health response was thus desperately needed to prepare health systems to meet this unprecedented
challenge.

Many infected patients were asymptomatic and it was difficult to stimulate the mortality rate (Sterpetti
2020). Italy had the highest pre-value of the disease, with mortality rates higher than in China and South
Korea, probably related to the advanced mean age of the Italian population. In particular, Italy had tested
more than 5,80,000 people for covid-19 as of April 2, 2020 (Francini et al. 2018). On 8 march 2020,
Italian government expanded the quarantine to all of Lombardy and 14 other Provinces, by placing more
than 60 million people in quarantine (Sjodin et al. 2020). By 19 May, Italy has tested about 2,000,000
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people. But due to the limited number of tests performed, other countries were higher than the official
count. On 19 March, Italy became the country with the highest number of confirmed coronavirus deaths;
however, In April it was overtaken by the United States (Leung 2020). Covid 19 can be gender biased and
has shown more cases among males in comparison to females (Khaerunnisa et al. n.d.) (Mobaraki and
Ahmadzadeh 2019). This review thus highlights on various factors that had led to the exorbitant mortality
rate in the recent covid-19 pandemic in Italy.

Mortality rate in Italy: An overview

On May 18th, Italy had 2,26,699 cases with 32,169 deaths and 1,29,401 recovery as shown in Figurel.
Italy had the highest Covid-19 mortality rate worldwide. Cause for the high mortality rate may be that
Italy has a higher number of infected individuals with higher mortality rates. One of the studies showed
that the transmission rate from unreported infections was 55% of the rate of reported infections, and 75%
from the un-reported cases (Li et al. 2020). Several health care professionals were also the convicts of
covid pandemic in Italy. The percentage of people between the age of 30 and 49 years who live with
parents is upto 20%, and is considered to be much higher than other european countries. Adults and
children, which are often asymptomatic, could have led to the infection to the elderly parents (losa,
Paolucci, and Morone 2020). Another factor for the highest mortality rate in Italy was due to the
asymptomatic cases not being tested and isolated. One of the studies documented that the recognition of
asymptomatic patients or cases might have decreased the transmission rates (Callaway 2020). Covid -19
pneumonia was also higher among the males and the fact of high mortality among men was associated
with the habit of smoking that had led to respiratory collapse. Many studies had also demonstrated the
high global rates of morbidity (4,618,821 infected cases), a sizeable number of individuals have already
succumbed (311,847 deaths) (case fatality rate of 1-10%) to severe pathological manifestations involving
the lower respiratory tract in Italy (Ruan et al. 2020).

Prediction models associated with increased mortality rate:

Amidst many infection associated models, mathematical predictions provided an indication of the
approximate period when a substantial reduction of positive cases and mortalities is expected and not the
end of the extremely important mitigation measures (Ciufolini and Paolozzi 2020). Monte Carlo
simulations are designed to take the measurement error in each daliy number of cumulative positive cases
of COVID 19 in Italy (Rohlf, James Rohlf, and Swofford 1989). Basically this error describes the
uncertainty in the process of measuring the daily number of positive cases due to fluctuations in the
measurement procedures such as different numbers of performed daily nasopharyngeal swabs of one day
with respect to another day (Frisan 2020).

One study demonstrated the mortality rate using a Patient Information Based Algorithm (PIBA). The
PIBA uses patient data in real-time to build a model that estimates and predicts death rates for the near
future. PIBA uses data of patients identified early in the disease process to calculate the average number of
days from hospitalization to death for those hospitalized in Italy. Another feature is to take into account
variations based on mathematical models. But most of the models failed to associate various factors
involved with the covid - 19 illness in Italy population. Predicted models also suggested the preventive
measures such as social distancing, hand hygiene etch., should be strictly followed among the population
(Montacer n.d.). Models also showed the development of severe COVID-19 differs among males and
females (Ye, Wang, and Mao 2020).

Comorbidities associated with the mortality among n-CoV cases in Italy:
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The new coronavirus was harmful to people with pre-existing chronic conditions, which was highly
prevalent in the general population especially among the elders (Onder, Rezza, and Brusaferro 2020).
Chronic diseases such as hypertension, type 2 diabetes, cancer, chronic kidney disease, stroke,
cardiovascular disease (Paramasivam, Priyadharsini, and Raghu Nandhakumar 2020) these are common
comorbidities that can be fatal to the coronavirus patients (Lippi et al. 2020). More specifically, a person
having a background of respiratory disease was at high risk (lwasaki and Grubaugh 2020). Italy’s elderly
population displayed these conditions at a much greater rate. People having respiratory disease or other
chronic disease such as cancer showed high chances of infection leading to increased mortality rate in Italy
(Backer, Klinkenberg, and Wallinga 2020).

It had also been reported that individuals admitted into intensive care units have significantly elevated
levels of IL-6, IL-10, and TNF-a and fewer T cells in circulation and their association with an increased
viral load, exacerbated lung injury, and a fatal prognosis (Moon 2020). The median time from
development of symptomatic disease to death from CoViD-19 is ~2-8 weeks (Tseng et al. 2005). The
onset of cytokine storm in the lungs likely occurs prior to the recruitment of inflammatory cells, especially
in allergic patients and those with other comorbidities, leading to an exorbitant rise in mortality rates
(Rincon and Irvin 2012). Onset of acute respiratory distress syndrome can be fatal characterized by
pneumonitis, pyrexia, myalgia, dyspnoea, loss of smell/taste and can lead to high mortality rates with
cytokine storms (Girija et al. 2020a). SARS-CoV-2 appears to trigger a prolonged phase of
hypercytokinemia (also called as macrophage activation syndrome) that encompasses a broad array of pro-
inflammatory mediators like IL-6, IL-1B, TNF-a, and CXCL8 (IL-8) together with the infiltration of
inflammatory and degranulating cells into the lungs, usually 7-10 days following the onset of symptoms
during the second stage of CoViD-19 (Tisoncik et al. 2012). The World Health Organization has
documented these symptoms are less severe when compared to influenza (Mehta et al. 2020). It occurs
when leukocytes become activated leading to an abrupt release of TNF-a, IL-6, IL-1p, and IL-10, which at
times can be life-threatening due to the acute onset of hypotensive shock and multi-organ failure (Tanaka,
Narazaki, and Kishimoto 2016). Reports on deceased cases with the coronavirus (COVID-19) infection
revealed that the majority of cases showed one or more comorbidities and hypertension was the most
common pre-existing health condition, detected in 68 percent of patients who died after contracting the
virus. Type 2-diabetes, chronic renal failure, and ischemic heart disease were also among the most
common comorbidities in COVID-19 patients who lost their lives. The appearance of the closely related
TGEV variant porcine respiratory coronavirus (PRCoV) has been found beneficial in preventing TGEV
infections, possibly through induction of neutralizing antibodies that can provide cross-protection against
TGEV infection

Impact on the Italian health system

One of the most stressful aspects for the Italian National Health System was to provide more intensive
care units (ICUs) in local and regional hospitals in Italy for patients with severe acute respiratory
syndromes induced by COVID 19. This had nearly exhausted the availability of ICU beds, also respirators
and ventilators (Rosenbaum 2020). This situation was most worrisome amidst the cases as they are having
fear of not getting the best care from the hospital. According to one study, in the early stage of epidemic, a
few small medical facilities, perhaps overwhelmed by the number of symptomatic hospitalized patients
and severity of their conditions, may have failed to follow safety procedures and so furthered the spread of
the virus among other patients with serious illness as well as to visitors and medical personnel (Michelozzi
et al. 2020). Previous study demonstrated a cohort of 41 laboratory-confirmed CoViD-19 patients in
Wuhan, China, subjected to serological evaluation, revealed high levels of IL-1, IFN-y, IP-10, and MCP-
1, of all the 22 cytokines tested among both ICU as well as non-1CU cases. It has also become evident that
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in moribund cases, cytokine storms were highly associated with the magnitude of disease severity (Wu et
al. 2020). A recently published CoViD-19 research has shown encouraging results with no evidence of
any serious adverse events (Shimabukuro-Vornhagen et al. 2018). Multicenter randomized-controlled trial
of tocilizumab had been approved for CoViD-19 pneumonia (ChiCTR2000029765) (Chapman and
Webster 2013). Though many vaccines showed cross-protection, hepatitis B vaccination is not effective
for CoViD-19 (Pratha, Ashwatha Pratha, and Geetha 2017). Co-Occurrence of drug resistant bacteria like
Acinetobacter baumannii is quite common with various viral disease, these sort of co-infections were left
out of check (Girija As and Priyadharshini J 2019)(Girija, Jayaseelan, and Arumugam 2018). In most of
the co-infection, severity is more due to the plasmid and genome encoded resistance too (Girija As and
Priyadharshini J 2019, Smiline, Vijayashree, and Paramasivam 2018). The herd immunity and the
immunity levels were also considered to be too low in the Italian community, as we are aware the innate
immune mechanisms may vary based on the genetic maik-up of an individual (Paramasivam,
Priyadharsini, and Raghunandhakumar 2020, Priyadarshini et al. 2018a) (Priyadarshini et al. 2018b).

Socio-economic Condition

Italy is a western democratic country where restrictions to daily liberties are difficult to enforce in a
draconian fashion. Due to the lockdown of the entire country, the economy was decreasing. The diffusion
of the internet and related technologies was low among the elderly, the most at-risk category (Buja et al.
n.d.). Due to the long term lockdown, a high reduction in the economic status with additional negative
impact on the well being of the most vulnerable population subgroups could be expected. One of the
studies shows that the financial impact is a big concern for banks across Asia and Europe, in the corporate
segment, there are obvious pressure points, such as the travel and airlines industries. But there are likely to
be repercussions across the economy, as demand for goods and services have massively reduced in Italy
(Bari et al. n.d.). This also had a major impact in the recent covid pandemic in Italy

Preventive strategies implemented in Italian covid pandemic:

Deaths in Italy were going higher in other equally affected countries due to its unique demographics and
socioeconomic profile. In addition we cannot ignore the stress on the health care system imposed by
COVID 19 sudden pandemic in the most affected areas of the country, in terms of death troll. There was a
need to increase ICU beds and create new hospitals in all the countries. It was difficult to determine the
percentage of contaminated patients, symptomatic or not, and who will require intensive care. Ventilatory
assistance was required in about 10% of hospitalized patients as the mortality rate was increasing in the
respiratory disease patients. Availability of additional beds was recovered from private clinics (Koh 2020).
In this period, the possibility of a diffuse contamination of the hospital workers being highly probable an
emergency room can be best prepared and set earlier. Government seeked help from other countries for
masks and mechanical ventilators (Grasselli, Pesenti, and Cecconi 2020). This could have also helped in
the decrease in mortality rate and control of infection. Various drugs were used including antivirals,
antimalarials and also tocilizumab in patients with high levels of interleukin 6 and extensive bilateral
pulmonary lesions (Anderson et al. 2020). Tocilizumab (a recombinant humanized anti-human IL-6
receptor monoclonal antibody) specifically binds sIL-6R and mIL-6R to inhibit signal transduction and
has been well-tolerated as established in animal drug trials (Kaly and Rosner 2012). Chlorhexidine is not
effective in coronavirus as depicted in one study (Selvakumar and Np 2017)(Shahana and Muralidharan
2016).

Putative vaccine peptide design (Girija et al. 2020b)(Girija et al. 2019), currently implemented for various
diseases, can be applied to design novel vaccines against covid too. The appearance of the closely related
TGEV variant porcine respiratory coronavirus (PRCoV) has been found beneficial in cross protections
(Marickar, Geetha, and Neelakantan 2014). Antibacterial activities based on natural herbs can be a
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preventive measure for coronavirus (Vaishali and Geetha 2018) (Ashwin and Muralidharan 2015). Anti
inflammatory action can inhibit the spread (M, Geetha, and Thangavelu 2019). Countries in Europe, like
Italy, Spain, the United Kingdom, and the United States delayed implementing containment measures and
failed in anticipating the impact of the pandemic in their own boundaries. An exceptionally high degree of
understanding was lacking among the Italian population and acceptance of these measures was also
critical. The intervention had an imbalance too with getting back to normal life and everyday activities to
the best extent possible and reversed the trajectory in Italy.

CONCLUSION

Mortality rate in Italy in the recent covid pandemic was higher mainly due to its unique demographic and
socioeconomic profile. Italy being a western democracy, restrictions to daily liberties were difficult to
enforce in a draconian fashion. Failure in the implementation of preventive strategies like social distancing
was a major factor associated with increased infection rates in Italy. In addition, unpreparedness for the
major pandemic by the health care system is yet another reason for the same. This review thus had
highlighted the various flaws in the Italian administrative system to prevent the covid - 19 pandemic which
is a lesson to be learnt by other countries to curb the major outbreaks in future.
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