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ABSTRACT

The novel coronavirus was renamed as coronavirus disease 2019
(COVID-19) by the world health organization, began its spread in December
2019, in the city of Wuhan, China. Global bodies and governments weren't
prepared to handle the impact of the virus on society. Nepal's landlocked
nation encountered its incident confirmed case of COVID-19 during the first
week of January, with the primary host being a student with a travel history
from its place of inception. The nation is deficient in its health resources.
The country mainly focused on the stringent implementation of washing
of hands, wearing masks, restricting general movement, and maintaining
social distancing in public. The disease transmission reached to the third
stage, which began within three months after the confirmation of the first
case of COVID-19. The lack of tropical hospitals, laboratory and diagnostic
facilities added to the challenges faced by the country. This paper is a

INTRODUCTION

Coronaviruses belong to a family named Coronaviridae having crown-
like projections that are present in their envelope and these protrusions
are responsible for causing the disease. After a prolonged time interval
of almost a decade, these viruses have returned to generate a worldwide
pandemic across the globe. This family of viruses has been named
differently at separate time points of their incidence. At each of their
distinct points of occurrence, they have been referred to as the severe
acute respiratory syndrome by SARS-CoV (2002), sometimes as the
middle east respiratory syndrome by MERS-CoV (Middle Eastern
countries-2012) and is currently known as the coronavirus disease
whose etiology has been confirmed to be the SARS-CoV-2 (2019).13

The incident case was first reported as “A pneumonia of unknown
etiology” in Wuhan, in the Hubei Province of China in late December
2019. The world health organization (WHO) renamed the coronavirus as
COVID-19 on 11* February 2020.! Due to the swift spread of infection,
the WHO declared the disease to be a public health emergency on
30" January 2020, which was soon given the status of a pandemic by
11" March owing to its transmission across 114 nations infecting
118,000 people. The virus is believed to have its source of origin and
transmission through the wild animals of the wet market in China.! It
has been proved that human to human transmission occurs through

comprehensive review of the overall preparation and steps taken by the
federal system of Nepal to combat the virus's effects till the third stage
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governing authorities of the nation while implementing these measures.
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droplets while coughing or sneezing. This results in the manifestation
of preliminary respiratory symptoms such as fever, cough, sore throat,
dyspnea and malaise during the initial stages followed by systemic
symptoms that may arise during the complicated stages of the disease.
The disease is found to peak in severity in patients with co-morbid
conditions such as cardiovascular and respiratory diseases, metabolic
disorders and in subjects with pre-existing renal disease.” The average
duration of incubation needed by the pathogen to display clinical signs
and symptoms after its entry into the host is five days and it may range
from 2 to 14 days.?

Nepal, a landlocked country, shares its northern borders with Tibet,
an autonomous region of the People’s Republic of China, while the
other three national boundaries are shared with India wherein, no visa
is required for travel and migration.* The federal structure of Nepal
comprises of one central government that governs seven provinces along
with six metropolitan and 11 sub-metropolitan cities. The municipal
system of the country is equipped with vocationally trained paramedic
health service providers that coordinate with various provinces and the
federal government.* With a total population of 29,218,867, as of 2018,
Nepal has a per capita income of US$ 1034 (2018/19) and a human
development index of 0.579 (2019) which ranks the nation at the 147*
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position in the global scenario.” Human labor that is employed in foreign
countries with a valid work permit are 4,365,415 (f/y 2017/18). However,
this statistic does not include laborers that are working in India due to
the open borders between the two nations. Nepal is a nation with the
potential to attract a large tourist population, with the country recording
the total number of tourist arrivals excluding Indians to be 1,173,072 in
the year 2018.6

The Nepal Medical Council has a total registered number of 23,146
MBBS graduates, 7,185 MD/MS and 3773 dental doctors.” The sum of
those registered in the Nepal health professional council for general
medicine (paramedics) stands at 88,782, six thousand seven hundred six
public health professionals and 3,648 healthcare staff trained in the field
of radiology/imaging.® The number of registered nurses in possession of
arenewed certificate is a grand total of 24,822.°

The distribution of clinicians is unequal, although there may be a
significant number of licensed physicians working across the country.
Doctors are majorly centralized in the Kathmandu valley, where the
doctor to patient population ratio stands at 1:850 and a striking ratio
1:150,000 exists in rural areas. Hence, there is a severe deficiency of
doctors for the national population and it is reflected in a calculated ratio
of 1:1724.1°

PREPARATIONS DURING THE FIRST STAGE OF
DISEASE TRANSMISSION

The incident case of COVID-19 in Nepal was an individual from Wuhan,
who was a Nepalese citizen returning home. The suspect voluntarily
visited the Tropical and Infectious Disease hospital on 13% January.
He was free of any other co-morbidity and presented only with the
symptom of cough that developed while in China. After a positive report
was confirmed, the WHO designated laboratory ordered the patient
to be isolated for four days following which, he was discharged with
counseling to stay confined in-home quarantine. After two successive
negative swab reports were obtained by the end of January, he was
announced as cured.!! Even after a period of 21 days, those who came
in contact with the individual did not manifest any symptoms and
hence, it was concluded that there were no transmissions from him. No
follow up contact tracing was done for further confirmation.*!' The sole
international airport of Nepal was facilitated with a standby ambulance
which was kept ready, especially for the treatment of sufferers. Thermal
scanning and counseling were done throughout the day on a regular
basis. The central government was in continuous communication with
the provincial governments encouraging them to effectively implement
measures for the management of the COVID-19 patients. All central
and periphery hospitals were kept on standby in case of the sudden
emergence of cases.'""?

In the second week of March, after WHO announced COVID-19 to
be a global pandemic,' a provincial medical emergency group was
swiftly prepared to stay on high alert and ready for immediate action.
All programs that were related to foreigners working for the nation
were temporarily suspended. In order to increase public awareness
and clear out misunderstandings related to the infection amongst the
general public, toll-free numbers were instituted free of cost by a call
center established by the government’s telecom company. Fever clinics
were set up at all public health facilities and functional testing centers
at the provincial level were instituted by early April 2020. Institutional
Ethics Committee (IEC) materials were printed and widely distributed
throughout the country. Copies of the detailed procedure/ protocol/
standard operating procedures (SOP) for efficient case management,
rules governing quarantine, clinics, testing of suspected cases and strict
screening procedures were instituted at the entrances of all public places
with the inception of COVID-19. After the second week of March,
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individuals traveling from a pretentious country needed to either be
certified free of COVID-19, or they needed to be strictly quarantined
forl4 days.'>"

Nepalese students who were previously in Wuhan were repatriated and
restricted to quarantine that was specially established for COVID-19
patients and were discharged within the next 14 days, accompanied
with a negative swab test result."** On 16™ February 2020, a sum total
of 175 Nepalese students studying in Wuhan were airlifted to Nepal and
quarantined in facilities specially designed for them. All students and
crew members were well informed about the prevention techniques to
mitigate disease transmission. Students were instructed to maintain
a minimum distance of 3 feet while walking and the regular use of
masks and sanitizers was made mandatory. Ambulance and central
laboratory were kept on standby. The screening process was done by a
team lead by the Nepal police at both Wuhan and at the airport in Nepal.
Quarantine and isolation was handled by the same team and the disposal
of biomedical waste produced within the airplane and the quarantine
facilities was handled by the team in charge of waste management.'>'

With the aim to promote tourists, a highly ambitious Campaign, “Visit
Nepal 2020” and “Sagarmatha Sambad 2020” was organized by the
Government of Nepal which was later suspended until further notice.'***
The government had planned to welcome more than 2 million tourists in
the year 2020. The government also decided to halt all tourism promotion
campaigns and on 13" March, it was resolved to temporarily suspend
mountain climbing as well.” With a rising number of migrant laborers
returning from India, special precautionary measures were taken by the
third week of January with the setup of health desks at the Indo-Nepal
border. Nepalese citizens were permitted to enter only after thermal
scanning was done at the health desks of the border. In the second week
of March, on-arrival visas were put on hold for people of all nations.
However, by the third week of the month, authorization was postponed
for travelers to gain entry into Nepal from Europe, United Kingdom,
West Asia and Middle Asia, which were much more pretentious through
the airway route with COVID-19. By the end of the third week of March,
all educational institutions conducting examinations were suspended
until further notice by. In order to avoid public gatherings, the national
assembly meeting was also suspended until the next announcement.'>'®
A group of more than 25 people was prohibited from assembling in any
community residence. When the 2™ case was confirmed on the 24*
of March, the Government of Nepal announced a complete lockdown
requesting its citizens to restrict themselves within their homes unless
in case of an emergency. All borders with China and India were closed
until further notice.”” To enhance public awareness of COVID-19, the
national telephone company fixed a COVID-19 message of awareness as
its caller ring back tone beginning from the second week of March.*® 120
bedded Intensive Care Unit (ICU) wards were created in the Kathmandu
Valley for the treatment of potential COVID-19 patients. Additionally,
the committee also declared plans to establish a 1,000-bedded facility
of isolation wards at seven hospitals of Kathmandu, which would be
facilitated based on the requirement in the future. A decision was made
by the cabinet of Nepal at the end of March to accept aloan of $29 million
from the World Bank, special drawing rights (SDR) of 87.5 million
from the International Monetary Fund and $60 million from the Asian
Development Bank for the nation’s fight against COVID-19. During the
first stage of COVID preparation, the total number of samples tested
using the PCR technique werel,521. The total number of quarantine
bed prepared were 27,818 with almost 9,278 patients in isolation. Three
thousand one hundred fourteen isolation beds were made available and
54 suspected cases were confined. The most reassuring fact during the
first stage of transmission was that Nepal, with its limited resources was
able to restrict the number of confirmed cases to just 9.'¢%
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PREPARATIONS DURING THE SECOND STAGE
OF DISEASE TRANSMISSION UNTIL THE THIRD
STAGE

The second stage of disease transmission started on 4™ April 2020, when
the 9™ case was a relative of the 4" confirmed case and the person was
admitted to Seti Provincial Hospital in the Sudurpaschim Province.'*

The major activities done during the second stage
include the following:

On 27" April, the government decided to extend the lockdown across
the whole nation. All borders with China and India were closed and
international flights were postponed.?® During the lockdown, no public
transport except the ambulance, fire brigade, security and health
personnel were allowed movement.'®? For the validation of the samples,
a team comprising of nine participants was formed in collaboration
with the Epidemiology and Disease Control Division (EDCD), National
Public Health Laboratory (NHPL) and Nepal’s Health Research Council
(NHRC). An emergency response team at the district level was formed
and was functional across the country. As local transmission was seen
in the provinces of Sudurpaschim, Gandaki and Nepalgunj, the state
equipped itself with high capacity PCR machines in order to enhance its
testing capacity.*

Although the Provincial laboratory was made available with a high
capacity RT-PCR machine, the collected samples superseded the
available facilities. One hundred ninety-nine samples from Dadeldhura,
425 from Baitadi, 85 from the Karnali province and more samples from
the Sudurpaschim provinces were airlifted to the central laboratory. Due
to an insufficient number of healthcare workers, it was decided that all
those whose careers were funded by the government would be involved
to mobilize the control of the COVID-19 crisis. A shift of sample
collection was repeated in the province of Sudurpaschim as it opened its
border to India from the north and west directions. A total number of
460 samples were collected by the EDCD team and the Nepal army, who
airlifted these samples to the central laboratory. By 16™ April, 25 central,
64 provincial and 22 medical colleges were functional as COVID-19
clinics. In addition to this, the Kathmandu valley was supplemented
with 16 private hospitals. A committee at the provincial level was formed
and led by a person nominated by the MoHP who would facilitate
coordination among the three levels of government. The crisis was
expected to worsen at any time, so additional laboratory staffs in the
Kathmandu valley were oriented regarding the testing of COVID-19
using rapid diagnostic test kits and the molecular methods.'*** National
labor migrants returning back to their home town from India had a high
potential for transmission, especially in the province of Sudurpaschim
and hence, a team of 34 medical doctors were mobilized.?!-**

AT THE SECOND STAGE OF DISEASE
TRANSMISSION

The total number of RT-PCR laboratories throughout the country was
expanded to 14. Although testing was done at all labs, suspected cases
were confirmed by the central lab alone that reported 32 positive cases.
Out of 8,818 samples that were collected, the total numbers of samples
that were tested were 8,763. The information on province-wise quarantine
and isolation is detailed in Figures 1 and 2. The department of health
services made a public announcement on the 7 April that it was possible
for medical products, including PPE kits for the COVID-19 crisis along
with 23 medicines to be procured. NGOs were also requested for their
aid in the supply of materials needed for the COVID-19 crisis.***
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NEPAL'S PREPARATIONS DURING THE THIRD
STAGE OF DISEASE TRANSMISSION

The first case appeared in the month of January, but the number of cases
began to rise from mid-March. One month later, on 21* April, Nepal was
declared to be in the third stage of transmission. The third stage began
when COVID-19 positive cases were seen amongst Indian citizens in
Udaypur, who was the main source of transmission.'*!* On 23" April, a
virtual meeting was arranged by the MoHP with the SAARC countries
to discuss measures to prevent the further spread of COVID-19 and
to share their experiences. Another meeting with the members of the
WHO and PHEOC was held to discuss the same.***

The next day, a team consisting of a public health officer, laboratory
technician, paramedics and nursing staff was formed who would aid in
the efficient tracing of contacts. The team was deployed to work at the
rural municipality, municipality, sub-metropolitan and metropolitan
levels, each consisting of 1, 2, 3 and 5 teams, respectively. To tackle the
complexity and uncertainty in the management of medical problems
associated with COVID-19 and the general patient population, a clinical
decision analysis team was formed. Laboratory services were extended
across the nation. In order to maintain efficiency, a minimum standard
had to be mandatorily maintained in order to give accurate test results.
Therefore, a guideline, “Interim Guideline for the establishment and
operationalization of molecular laboratory for COVID-19 testing
in Nepal” was released. On the same date, SOPs for cleaning and
decontamination of ambulances were developed in order to mitigate the
transmission through these potential sources of spread.”*

On 13™ May, the MoHP recommended the “Pocket Book for Infection
Prevention and Control Measures for COVID-19 in the Healthcare
Setting” and “Guidelines for COVID-19 Case Investigation and Contact
Tracing Team deployment” that would aid in preventing the further rise
in COVID cases. Further, after two days, two guidelines were released,
namely the “Guideline for the management of frontline health care service
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providers and other workers involved in the management of COVID-19
cases, 2077 “and “ Interim guideline for permitting private hospitals to
test COVID-19 using Rapid Diagnostic Kit (RDT), 20777* On 20"
May, MoHP developed a handbook stating the minimum standards of
quarantine and the rules for people inside the quarantine site which
would guide the management of the restricted isolation setting. The
MOoHP framed the “COVID19 Emergency Medical Deployment Teams
(EMDT) Mobilization Guidelines”. This offered guidance to the staff to
organize quarantine, duty shifts and leaves. On 28" May, a guideline to
deploy emergency medical teams to different regions of the country was
approved by MoHP in order to manage the shortage of human resources.
During the first week of June, a protocol to handle deceased COVID-19
patients and a guideline governing the isolation of COVID-19 cases and
their management was also developed.>**

By the 1% week of June, national testing guidelines for COVID-19 were
developed, which facilitated testing, maintained the standard of the
testing site and developed a rationale for testing patients and suspects.
6,871 kg and 8,156 kg of equipment respectively was donated by UAE
and Qatar for health workers who were front line warriors. A COVID-19
relief fund was established and many organizations, members of
parliament and political parties contributed to it t00.”* The fund
was established by the provincial government at the provincial level.
Simultaneously, the local government was actively engaged in contact
tracing and restricting persons to quarantine. The local government also
involved in regular coordination with both the provincial and federal
governments during testing. They also played a major role in spreading
awareness regarding the transmission of the disease and were working
on ways to prevent further spread. By the end of March, the council of
ministers decided to procure additional medical equipment which was
delivered at approximately after 2 months in the month of June.**

On 17" June, an integrated training on case management, infection
prevention, sample collection and transportation, case investigation and
contact tracing, RDT testing and techniques guiding the use of PPE was
conducted for all health personnel throughout the country according to
the guidelines provided by the MoHP. On the same day, ambulances were
provided with a separation to prevent transmission of the disease to the
driver and other allied health staff. Additionally, a drill display was given
to the drivers as an orientation on how to handle COVID cases during
transportation. Almost one month after the development of the Interim
Guideline for laboratory establishment and testing. With the technical
assistance provided by UNICEEF, the National Health Training Center at
Kathmandu conducted mobile-based training related to COVID-19 for
the health workers and Female Community Health Volunteers (FCHV).
Additionally, the training center prepared training packages on case
investigation and contact tracing (CICT) of COVID-19 and the training
was to be implemented at all levels (Federal, Provincial and Local level)
beginning from 25" June 2020.%-

In order to maintain uniformity in waste management, 2020 (Interim
Guidance) was issued by the MoHP*” The MoHP endorsed home
quarantine standards, 2077% and approved the treatment of suspected
and confirmed COVID cases at private hospitals that are not included
in COVID designated hospitals only after mutual coordination and
understanding was established between patients and the hospital
administration. MoHP also fixed the price of healthcare services
per person per day at Rs. 3,500 for mildly symptomatic, Rs 7,000 for
moderately symptomatic and Rs. 15,000 for severe and critical cases.
The ministry revised the “National testing guidelines for COVID-19,
endorsed the Public Health Standards, 2020 to be followed while
celebrating festivals, feasts and celebrations during the pandemic and
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issued standards for the delivery of services of senior citizens in the
context of the global pandemic.?*

GAPS IDENTIFIED DURING THE MANAGEMENT
OF THE COVID-19 CRISIS IN NEPAL

Nepal has also implemented the same non-pharmaceutical measures
for the prevention and control of COVID-19 transmission as in other
countries. The country was able to limit the number of positive cases
to a small number up until May 2020. However, during its preparation,
some lacunas occurred. Nepal began to ease the nation-wide lockdown
with only a few restrictions in place as a result of which the cases began
to increase sharply. The preventive measures in place were inadequate
while easing the tight restrictions of lockdown. Some of the lacunae are
as mentioned below:

Contact tracing and screening was not done for the first
case

The incident case was symptomatic from China for almost one week
before traveling to Nepal and he wasn't stopped on screening in the
international airport. No contact tracing was done during his journey
from the airport to his home. He visited the tropical and infectious
disease hospital after a week of his return by himself. He was discharged
immediately when the symptoms began to subside without documenting
a negative swab result.* "

Delays in procurement

There arose a global increase in the demand for medical equipment when
the pandemic hit almost all countries. It is obviously time consuming
to facilitate the supply of medical equipment in this scenario. In the
midst of such circumstances, the Government of Nepal processed for
the procurement only after 3 months of the first case. The second lot was
delivered only after 2 months of placing the order.'”*%

Extreme shortage of equipment

Nepal touched the second stage of COVID spread after almost 2.5
months but there was a scarcity of PPE kits with merely 30 cases. The
global demand for PPE increased by 1 to 2 thousand times compared
to the pre-COVID global situation. News posted on 28" March by “The
Himalayan Times” stated that the medical officer and nursing staffs of
different hospitals throughout the country complained of an inadequate
supply of PPE.!¢"7

Inadequate preparations at the border

Although scanning alone is insufficient to contain the infectiousness of
the coronavirus, a huge mob of people entered Nepal without completing
even the basic temperature scanning. An exposed border and a free entry
at many parts led to a difficulty in monitoring and tracing back people
effectively. The stranded population in India was also allowed to return
back without much difficulty when the lockdown restrictions were

relaxed in India.?3°

Lack of sufficient provisions to facilitate COVID-19
testing

Until 20" of June, there was only one RT-PCR machine in Sudurpaschim
(Seti Provincial Hospital). This pathetic situation was not addressed
despite the large population and high vulnerability due to the high
population of migrant laborers and the open borders of India on both
sides. The Karnali province with a comparatively less population of one
million, had two RT-PCR laboratories. The province of Bagmati had
made arrangements for eight RT-PCRs. Due to the availability of only a
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single testing site, very few laboratory tests were done in Sudurpaschim.
The number of migrant laborers in quarantine in the province was
overwhelming. On the first day of opening the border, 800 individuals
underwent RDT for COVID-19 but following the next day, the process
of testing by RDT was stopped due to the mass flow of people from India
and the existing lack of RDT Kkits.***

Inadequate provisions for treatment, quarantine and
isolation

Almost 0.5 to 3 million Nepali labor migrants are currently employed
in India. A decision was taken on the date 23 March 2020 to create
provisions for 410,000-548,000 quarantine beds. However, this could not
be completed. The existing capacity would not be able to bear the load for
the huge mass of immigrant labor.*' Since many migrant laborers were
forced to leave due to the cancellation of their contracts with companies,
migrant laborers from the Middle East countries wanted to immediately
return back. The headcount of such individuals amounted to a staggering
127,000 along with 1.3 million workers in the Gulf who planned to return
around the same time too. Once international flights are restarted, a high
flow of migrant labor is expected to return back. Hence, they would
require quarantine facilities managed by the government.*>?’

Dearth of advanced health care facilities and well-
trained human resources

The WHO standard for a doctor to population ratio suggests that one
doctor should be available for a 1000 population,*® but Nepal has not
been able to meet this standard. In Kathmandu valley, the ratio stands
at 1: 850, but the overall country is highly imbalanced with a ratio of
1:1724. In rural areas, the situation is worse as the ratio is 1: 150,000.%
The western hills of Nepal have been classified as a high-risk area if the
current scenario of insufficient human resources continues.

Insufficient equipment- Lack of ventilators and ICU
facilities

There were only 900 ventilators and 2600 ICU beds until 8" August.
These facilities will not be sufficient if the total number of cases cross
10,000, assuming that 5% confirmed cases might need ventilation.
Additional ventilators might also be needed for non-COVID patients.”

Standards of quarantine

Quarantine centers were established by every local government. These
constructions did not meet the set standards of WHO. They lacked
proper provisions for food, lodging and water. This occurred due to the
low budget, insufficient human resources and quarantine facilities made
in school buildings.*

Lack of coordination between three levels of the
government

As Nepal adopted federalism recently, they were not able to efficiently
organize the health structure and hence, lacked coordination among the
three tiers of government.*

Mobilization of FCHV

Female community health volunteers(FCHV)working at the grass-root
level and providing health services within the community are highly
susceptible to contracting COVID-19 due to the lack of PPE kits. The
government failed to make sufficient provisions for the health personnel
posted in the isolation and quarantine centers. Additionally, these groups
of female volunteers are also highly vulnerable due to the lack of proper
training in the management of COVID -19.42%
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RECOMMENDATIONS FOR THE CURRENT
CIRCUMSTANCES

Nepal is an economically poor country and the annual budget of the
nation largely depends on tourism, remittance, foreign grants and
loans. With its limited resources, Nepal has to resolve the national and
economic problems posed by the pandemic. The government of Nepal
planned well to tackle this invisible enemy but there were serveral lacunas
in the implementation of these plans. The country has to learn the strong
lesson from this pandemic and should strengthen the infrastructure
of healthcare settings, increase the quality and quantity of diagnostic
laboratories, produce the adequate and trained healthcare workers
and robust the health care delivery system in the nation. Majority of
population of the nation is residence of the rural and semi-urban areas,
the focus has to be prioritized even the community setup also. The
government should emphasize in the better community network for
awaring the citizen of Nepal. The country has to prepare for the possible
recurrence or the second wave of pandemic. A robust health system with
sufficient healthworkers equipped with necessary infrastructure and
support is the immediate need of the hour.

CONCLUSION

The novel coronavirus unexpectedly evolved into a global pandemic
in a very short span of time. The consequent effects of COVID-19
were handled differently by the different governing bodies of the
respective nations. Due to a dearth of adequately trained health care
staff accompanied with the under-developed medical facilities in
Nepal. The country continues to strictly implement pharmacological
and non-pharmacological measures to control the disastrous impact of
COVID-19 at the provincial level. The poor health system of Nepal kept
on combating with this pandemic with the limited human resource and
shortage of health infrastructural in the nation.
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