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ABSTRACT

COVID-19 caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has become the pandemic. Since
its first report in late December from Wuhan, China, it has spread in 211 countries and has infected more than a million
population claiming more than 81,000 lives until 7th April 2020. Although heterogeneous between countries, the recent
trend shows that almost 10% of the infected persons are at the risk of death. The case-fatality has been reported to be at
2.3% in China, 7.2% in Italy, 1.73% in South Korea. One of the dreadful characteristics of the COVID-19 is that it is
highly efficient at transmission from human to human. SARS-CoV-2 transmits from one human to another through
respiratory droplets and close physical contact. Droplet transmission may also occur through fomites in the immediate
environment around the infected person. Although there have been multiple studies and trials, no effective vaccines or
anti-viral treatments have been effective to prevent or treat SARS-CoV-2 infection and can take another 12-18 months
for the evidence to be generated. In this context, the only remained options would be to explore the epidemiological trend
and learn from countries who have controlled the infection successfully. The early detection of cases and community
containment have been some of the successful strategies. South Korea was able to lower the COVID-19 cases by an
extensive and concerted community testing. The traditional strategies of isolation, quarantine, social distancing and
community containment helped China to hold its level of infection after the second half of March 2020. With the
increasing number of cases, Italy, the United State and the United Kingdom have increased their testing facilities.
Germany, for instance, started mass testing and community surveillance quite early on (proactive community testing)
reflected on its low fatality rate.

In Nepal by 5 April 2020, only 1,521 tests have been performed only among the suspected cases (a reactive testing
method) who attend the hospital and so far 9 has been confirmed cases. Though the case was identified in January, the
country-wide lockdown came into effect only on 24 March 2020. Based on the report provided by the Ministry of Health
and Population, Nepal is trying its best to increase the number of isolation and quarantine facilities along with the
provision of essential PPE. Nepal is at stage Il (evidence of local transmission as opposed to imported cases only) of a
pandemic but it is difficult to say how the disease is circulating in our population due to poor testing coverage and no
proactive community testing. Current public health measures that are cost-effective, although not ideal would be to
stringently follow social distancing. Social distance alone would be futile unless, other measures are in place that includes
proactive community testing, providing essential medical equipment such as personal protective equipment (PPE),
isolation and quarantine spaces, medical logistics such as infection control gears, and ICU facilities with adequate
ventilators. While social distancing is the best measure, for now, community outreach for proactive testing with
mobilization of community health workers and the use of technologies to inform the preventive measures and to dispel
the fears, and rumors can be promising. Including the general public, health workers and policymakers require a strong
collaborative platform to work together to consolidate the measures ahead to prevent the COVID-19 disaster in Nepal.
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INTRODUCTION

The ongoing pandemic of COVID-19, a disease
caused by a severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) was first detected
as pneumonia of unknown etiology in Hubei
province of China on December 2019.1 2 Initially
COVID-19 patients were epidemiologically
linked to the live seafood, animal, and bush-meat
market in Wuhan, Hubei Province, China.® *
During December 2019 only a few cases were
reported but the rapid increase in infection was
noted on the second half of January. Meanwhile,
the infection reached outside Hubei Province due
to the people’s mobility for the Chinese New
Year.> Following the population movement, the
outbreak also spread to other countries around
the world. ®° The etiological agent responsible
for this infection was not known in the beginning
but at the end of December, it was identified as a
novel coronavirus.’® Novel coronavirus was
isolated on 7 January and the whole genome
sequence was shared with the World Health
Organization (WHO) on 12 January. On 11
February 2020, the International Committee on
Taxonomy of Viruses (ICTV) names the virus as
SARS-CoV-2 while the WHO named disease
caused by this novel virus as COVID-19.1%12 On
March 11, 2020, the WHO declared the COVID-
19 outbreak as a pandemic when the confirmed
cases reached to 11,8319 with 4, 292 deaths
worldwide. * 4 By 6 April 2020, there have been

1210956 confirmed cases of COVID-19 with
67594 deaths worldwide .1

In the initial phase, it took more than three
months for the confirmed cases to reach 100,000
globally as the major cases were imported with
few followed by local transmission but as the
community transmission was established, the
cases doubled from 500,000 to a million in less
than a week. In about three months, new cases in
China have slowed its pace and many emergency
hospitals made to treat COVID-19 have been
closed down. Finally, authorities started allowing
people to travel through to Wuhan City in Hubei
province. South Korea, where a major outbreak
began in February, has also seen its number of
cases fall in the last couple of weeks. Countries
like Italy, Spain and the US are still ramping up
measures to try to slow down the spread of the
virus. The US has more confirmed infections and
deaths than any other country. 16

EPIDEMIOLOGY

The etiological agent responsible for coronavirus
disease 2019 (COVID-19) is SARS-CoV-2, a
positive-sense  RNA virus belonging to the
family Coronaviridae. To date, there are seven
known types of human coronaviruses. Four types
(229E, NL63, OC43, and HKU1) are common
and cause mild to moderate respiratory
infections, like the common cold. Two types,
Severe Acute Respiratory Syndrome coronavirus
(SARS-CoV) and the Middle East Respiratory



Syndrome coronavirus (MERS-CoV), can cause

severe respiratory infections.

The genome sequence of this novel virus was
96% identical at the whole-genome level to a bat
coronavirus and 79.6% identical to Severe acute
respiratory syndrome coronavirus (SARS-
CoV).} In 2003, SARS-CoV was responsible for
774 deaths worldwide with a case-fatality rate of
9.6 percent. & 1° This was followed by Middle
East Respiratory Syndrome Coronavirus
(MERS-CoV) in 2019 accounting for 856 deaths
and a case-fatality rate of 34.4 percent,?® while
the case-fatality rate of SARS-CoV-2 has been
estimated to be 1.4 percent.?’ Evidence of
clusters of infected family members and medical
workers confirmed the presence of human-to-
human transmission.® 22 2 The main route of
transmission of SARS-CoV-2 is respiratory
droplet and close physical contact??® Droplet
transmission may also occur through fomites in
the immediate environment around the infected
person.?’” The mean incubation period has been
noted to be about five days which could range
from 1 to 14 days where ninety-five percent
infected patients are more likely to experience
symptoms within 11 to 12 days of contact.?? 28 2°
However, the asymptomatic carriers of SARS-
CoV-2 could have the incubation period of 19
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days. This puts a challenge in containing the
outbreak - where the possible contact is

quarantined only for 14 days.*

Case-fatality rate by Age group in
different countries

The case-fatality rate has been estimated in
different countries based on their total number of
death. Based on the reports provided of Chinese
Center for Disease Control and Prevention on 17
February 2020, 3t Viewpoint by Italian National
Institute of Health on 17 March, 3 and Korea
Centers for Disease Control and Prevention on 3
April 3 it has been concluded that the elderly
population has a higher risk of mortality from
COVID-19 (Figure 1). By these analyses, the
case-fatality has been reported to be at 2.3% in
China, 7.2% in Italy, 1.73% in South Korea.

Multiple factors have influenced the case-fatality
rate of COVID-19 across different countries and
age groups. These factors range from a
proportion of elderly population in the country,
people living with comorbidities such as
cardiovascular ~ disease, diabetes, chronic
respiratory disease, hypertension and cancer
along with population with a higher rate of

antibiotic resistance, and smoking habits.3* %
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Figure 1: Case-fatality rate of COVID-19 by age among different countries
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GLOBAL RESPONSE TO COVID-19

WHO has initiated the “Solidarity trial” to
compare the safety and effectiveness of different
drugs or drugs combination against COVID-19.
By 27 March 2020, over seventy countries have
committed to contribute to the trial% 3
Numerous antiviral compounds that are used to
treat other infections are being clinically
researched to find any possible treatment.
Though multiple drugs are under clinical trials, it
should be considered that in the absence of a

concrete evidence, it might do more harm to the
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patient than benefiting them.*® In the context of
COVID-19, the majority of the patients who died
were elderly, people with cardiovascular disease,
diabetes and other comorbidities. In these cases,
the use of chloroquine/hydroxychloroquine,
azithromycin, and lopinavir-ritonavir could

potentially increase the risk of cardiac death.*

Although there have been multiple studies and
trials, no effective wvaccines or anti-viral
treatments have been confirmed to be effective
against SARS-CoV-2 infection and it has been

estimated to take 12 to 18 months at minimum.®’



In absence of any pharmaceutical intervention,
the only strategy that seems to have worked so
far for control of SARS-CoV-2 infection is to
reduce the mixing of susceptible people through
early identification of cases or reduction of
contact.®® If we take the example of different
countries who have reduced the infection and
those who are struggling to do so, it can be
observed that the early detection of cases and
community containment has been successful
strategies. South Korea was able to lower the
COVID-19 cases by an extensive and proactive
community testing. Hundreds of thousands of
people were tested for infection and the potential
carriers were tracked at the initial phase of
outbreak in the country.*® South Korea and Italy,
both countries detected the first infection in late
January but unlike South Korea, Italy accelerated
its test only after March. By 2 April 2020, there
have been a total of 9976 confirmed cases and
169 deaths in South Korea while Italy had
110574 confirmed cases with 13157 deaths.*!
Epidemiologists suggest that it is not possible to
compare the numbers directly but the dramatic
difference in outcome points out that aggressive
and sustained testing is a powerful tool for

controlling the outbreak.*

www.jkhas.org.np

JKHAS | VOL. 3 | NO. 1 | ISSUE 7 | JAN - APRIL 2020

In the initial phase of an outbreak due to delayed
identification of the novel coronavirus and the
population movement for lunar Chinese New
Year there was a rapid growth in the number of
infection in China till the first half of March.®
But as the epidemic was detected an estimated 40
to 60 million residents of Wuhan and 15 other
closed cities were subjected to community
containment measures.®® China took some
aggressive measures including the closure of
schools, workplaces, roads and transit systems,
cancellation of public gatherings, mandatory
quarantine of uninfected people without known
exposure to COVID-19, and large-scale
electronic surveillance to ensure compliance.*? 43
These traditional strategies of isolation,
quarantine, social distancing and community
containment helped China to hold its level of
infection after the second half of March 2020.
Similarly, due to extensive testing during
February before the major outbreaks, South
Korea was successful to limit the infection at a
minimum. Moreover, with the increasing number
of cases, Italy, United State and the United

Kingdom increased its testing facilities.
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Total tests for COVID-19 per million people Our World

in Data

Italy - units unclear

10000 e
South Korea - cases tested
.-
1§ N e
4,000 - oo~ United States - inconsistent units
(COVID Tracking Project)
United Kingdom - people tested
0 o S

() rmtmbmsmteitotd _India - samples tested

Feb 8, 2020 Feb 20, 2020 Mar 1, 2020 Mar 11, 2020 Apr 3, 2020
Source: Official sources collated by Our World in Data OurWorldinData.org/coronavirus » CC BY

Mote: There are substantial differences across countries in terms of the units, whether or not all labs are included, the extent to which negative
and pending tests are included and other aspects. Details for each country can be found at ourworldindata.org/covid-testing.

Figure 2: Total tests for COVID-19 per million population in different countries

China South Korea Italy African Nations
Major Forced quarantine of mass | Massive screening of the | Control of mass | Strong border
Response | population with a major | population to prevent mixing of | gathering  with  a | protection, flight
lockdown in the initial | suspected/ infected population | lockdown but it | restriction and

stage which lasted until the | with the health community in | delayed the screening | quarantine to  the
infection rate declined | the initial stage of outbreak | measures though the | foreigners along with
drastically. All the | along with other community | initial infections were | control of mass
suspected  cases  were | containment and awareness | detected at the same | gathering with the
isolated and all the patients | measures without a lockdown | duration as of South | closure of school and

were admitted for | such as the closure of schools | Korea promotion of hand
treatment. Massive | and public gathering, use of sanitization

sanitation measures were | masks and mass sanitization

also applied. along with health message

through different media.
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Result Lowered the infection | Rapidly, lower the infection rate | High infection and | Lowered the rate of
within  the three-month mortality was | infection in comparison
duration accounted a month of | to other developed

time nations

Pressure Maximized in the initial | Maximized in the initial phase | Maximized the total | Minimized the pressure

to the | phase as the cause was not | as it focuses on test, screening | health care cost and | to the health system by

health detected and the outbreak | and treatment which helped to | burden to the system | reducing the number of
system was peaked but minimized | lower the curve and at the end | as the hospital were | cases

as the major focus given on | reduced burden to health care overflowed with cases

prevention approach

Effect to | In the initial phase due to | As there was no lockdown, and | Due to the high | It impacted on aid

National the complete lockdown, it | fewer cases and mortality than | burden of cases, | development works

economy | impacted largely to the | others the impact to the national | mortality and | carried out by foreign
national economy along | economy wasn’t as much as | lockdown the | personnel and
with great loss of life’s other nations economy was highly | organization as the
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travel of foreigners as
restricted

Total confirmed COVID-19 cases

The number of confirmed cases is lower than the number of total cases. The main reason for this is limited testing.

Our World

in Data
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Source: European CDC - Situation Update Worldwide — Last updated 6th April, 12:00 (London time)

OurWorldIinData.orgfcoronavirus « CC BY

Mote: The large increase in the number of cases globally and in China on Feb 13 is the result of a change in reporting methodology.

Figure 3: Total confirmed cases of COVID-19 in different countries till 4 April 2020 In summary
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NEPAL’S POSITION IN THE PANDEMIC student who returned from the Wuhan University

) ) ) ) of Technology and by the end of January, he was
Despite being a neighbor country to China, )
o reported to be cured. *° Five of the other cases
where the outbreak was initially detected, By 6

) were detected after two months. All the
April 2020, only 1890 tests have been performed ) _ )
) o . infections detected were the imported cases. On
in the suspected cases of with nine positive cases _ .
o ) ) 4 April 2020 an additional three cases were
were identified .** Of these nine cases, the first o _
_ identified with one suspected to have local
case was detected on 25 January in a 32-year-old o
transmission.

CASE DESCRIPTION OF NEPAL

First Case Third Case Fifth Case Seventh and Eight Case
¢ 3D-years-old Nepalese male ¢ 19March, 32-years-oldmale ® 17 March 19-years-old female o  21-years-old male from Kailali
student 1_'etumed form returned from Dubai student. returned from Belgium returned from Mumbai, India
Wuhan, China on 9 January e 23 March, went to Sukraraj ® Experienced some symptoms and e 4l-year-old male  from
¢ 25 Jamvary, confirmed Tropical and Infectious went for testing Kanchanpur returned form
SARS-CoV-2 infection Disease Hospital as he felt ® 28 March she was tested positive for Uttarkhanda, India
*  Requested for self- unwell COVID-19 by NPHL ¢  Both stayed in some form of
quarantine e 25 March. diagnosed with e  On her refusal to stay in hospital. she quarantine  before  getting
e 31 January. test confirmed COVID-19 was asked to be in self-quarantine diagnosed
negative for COVD-19 ¢  Under treatment *  Undergoing treatment 1n 1solation ® Transmission Classification:
Transmission Classification: ¢ Transmmssion Classification: e  Trapsmission Classification: Imported
imported Imported Imported
23 March, 25 March, 27 March, 2 April,
2020 2010 2020 2020
Second Case Fourth Case I Sixth Case
*  19-years-old Nepalese female ~ ®  37-years-old male retumned from o 65vesrsold female flew in
student returned from Pans on Dubai with a transit in Delln same Qatar Airway flight from Ninth case
17 March * 20 March, arrived in Kathmandu Belgium along with case no.5. ¢  34year-old woman from
e 22 March requested for after spending six-hour transit in 4 Whencase no. 5 was diagnosed Kailali tested positive for
COVID-19 test Dc]h.i while refu_ming from Dubai with COVID-19, she finally COVID-19
. Mmh ¢ itmed.positive in Emeritus Aurlines . went into self-isolation. ¢ Fist case of local
* Immediately admitted to ¢ 27 March NPHL tested him o, A 59 confirmed positive for transmission in Nepal as it
Sukraraj Tropical and positive for COVID-19 COVID-19 is assumed that the
Infec_nous_ Disease .Hospnta.l ¢ He is under treatment at Seti Under trea infection was  acquired
for isolation and is under Provincial Hospital in Dhanghadi T L P N 4
treatment o ) - ransmussion  Classification: 0om case no.
ut ) ) ¢ Transmission Classification: Im 1 e  Transmission
¢  Transmission Classification: Im d portec . ]
porte Classification: Local

Imported

Figure 4: Nepal’s COVID-19 cases description

Though the case was identified in January, the 17 January, WHO urged the Government of
country-wide lockdown came into effect on 24 Nepal to screen the people arriving from China,
March under Article 2 of the Contagious Disease Thailand and Japan at the Tribhuvan
Act, 2020 (1953).% In the initial phase, Nepal International Airport as these were the countries

problem as not much was done to prevent it. On desks at the international airport as well as on the



border checkpoints in the second half of January.
Nepal has a weaker health system, it lacks
adequate diagnostic facilities, there are very few
hospitals with proper resources to handle
infectious diseases, isolation wards and ICU
facilities alongside not enough competent human
resources and enough personal protective
equipment (PPE) to protect the health
workforce.* 4% In this scenario, it is clear that
the country was not able to handle the infection
without any external support in case of outbursts
so the major focus should have been given to
preventive measures through proper screening at

the international airports and trade borders.

By the middle of March, the Nepal government
announced the suspension of visa-on-arrival
services for all countries.*® > On 20 March the

government took some aggressive measures such

as the government banned all the passengers
from Europe, United Kingdom, West Asia and
the Middle East. °2 All places of public gathering
were banned along with the gathering restriction
on 25 people in any public space. On 23 March,
Nepal closed its land border with India and China
and was followed by countrywide lockdown on
24 March 2020.° Based on the report provided
by National Emergency Operation Center
(NEOC) under Ministry of Health and
Population, Nepal is trying its best to increase the
number of isolation and quarantine facilities
along with the provision of essential PPE. By 5
April 2020, throughout the country 30566 beds
has been allocated for quarantine facilities while
only 9168 bed has been assigned for isolation
with 6795 PPE Gown distributed to all province
excluding the hospital inside Kathmandu Valley.

Table 1: List of allocated quarantine, isolation and PPE facilities among different province of Nepal until 5 April 2020

Province Number of beds Number of people  Number of Number of Number of PPE
for Quarantine  under Quarantine  beds for People Gown
Isolation under distributed
Isolation

Province 1 4147 898 438 13 1358
Province 2 3239 917 328 27 693
Bagmati Province 4214 727 828 26 663
Gandaki Province 4522 947 378 8 942
Province 5 5740 2600 526 16 1051
Karnali Province 3666 743 520 0 1218
Sudurpashchim Province 5038 2336 246 5 161

Total 30566 9168 3259 95 6795
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NEPAL’S CHALLENGES

COVID-19 outbreak is spreading worldwide,
posing an enormous threat to life and health and
bringing a formidable challenge to global public
health security. Sooner the cases are detected,
isolated, and tracked, the more successful the
prevention strategies will be. Nepal is at stage 11
of a pandemic but it is difficult to say how the
disease is circulating in our population. The
projection on COVID-19 by Neupane et.al >
illustrates that if this problem is not properly
mitigated the effects could be catastrophic. Even
US experts acknowledged that they didn’t know
their status during early March so they
experienced the horrible situation at the
moment.> Nepal being, blindfolded is not very
unusual due to our weak surveillance system. At
least Nepal could have collected PPE and
manage testing within the last eleven weeks since
the first case was detected but it was not done. 4
Lockdown is the blanket approach which buys us
time period to apply other strong public health

measures such as active case finding, quarantine,

al Infected (MNational)

|:|Nunt| ation \| ticn
— 75 itigation

j\ S

Figure 5: COVID-19 Projection for Nepal by Neupane et.al®*

isolation and treatment.** Nepal need to be very
proactive in this regard otherwise once the
country experiences increased cases it will be too
late and we can’t blame the virus and blame each
other. Politically, Nepal has developed federal
networks with elected representatives from local
to provincial and up to the federal level. What is
lacking is the close coordination between these
tiers of governance and lack of intersectional
collaboration. ** % The health sector alone cannot
address such a big outbreak and the role of other
sectors such as agriculture, education, supplies,
transport, and local development organizations
are also equally important. Both sectors from
health and general public need to work together
in this situation but the pragmatic steps and way
forward have not been translated in reality. There
is a need to expand community engagement®’->°
and continue trace, test and treat strategies and
empower the frontline health workforce with
skills and necessary supplies to cater patient-care
and ensure protection of service providers as

well 506t
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CONCLUSION

While the scientific world continues to look for
possible drugs and vaccines, developing nation
such as Nepal remains with public health
measures which have been proven to be highly
effective at curbing the epidemics such as in
Taiwan, South Korea and Singapore. At this
crucial moment, social distancing is the best
possible prevention measure to contain the
COVID-19 disease but it cannot stand alone.
Bold political choices can save lives, and they
must be taken preemptively. There is a need to
initiate a stringent mechanism to operate the
measures including conducting proactive testing,

strengthening the supply chain logistics for
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