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<Notes and Disclaimers>

* This report is produced by the trust corporation based on the contract with JICA. The contents of this
report are based on the information at the time of preparing the report which may differ from current
information due to the changes in the situation, changes in laws, etc. In addition, the information and
comments posted include subjective judgment of the trust corporation. Please be noted that any actions

taken by the users based on the contents of this report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such

information provided in this report.
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4 Deloitte: “Deloitte Indonesia Business and Industry Updates”
4 SAIGON Online: “Vietnam launches telemedicines as useful alternative during coronavirus pandemic”

30 Dezan Shira & Associates: “Health Drives Post-COVID-19 Opportunities in India’s healthcare Industry”
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List of abbreviation

Al Artificial Intelligence

AST Antimicrobial Stewardship Team

BtoB Business to Business

BtoC Business to Customer

CDC Centers for Disease Control and Prevention
CKD Chronical Kidney Disease

COPD Chronic Obstructive Pulmonary Disease
COVID-19 Coronavirus Disease 2019

CRO Clinical Research Organization

DALY Disability Adjusted Life Years

DX Digital Transformation

GDP Gross Domestic Product

HEPA High Efficiency Particulate Air

ICT Information and Communication Technology
ICU Intensive Care Unit

IVD In-Vitro Diagnostic

JICA Japan International Cooperation Agency
KEMRI Kenya Medical Research Institute

KOL Key Opinion Leader

MDR Multiple Drug Resistance

MEJ Medical Excellence JAPAN

NCDs Non-Communicable Diseases

NCGM National Center for Global Health and Medicine
ODA Official Development Assistance

PoC Point of Care

PPE Personal Protective Equipment

PPP Public Privte Partnership

RDT Rapid Diagnostic Test

SATREPS Science and Technology Research Partnership for Sustainable Development
SDGs Sustainable Development Goals

TB Tuberculosis

UHC Universal Health Coverage

UNHCR United Nations High Commissioner for Refugees
UNOPS United Nations Office for Project Services (UNOPS)
WHO World Health Organization
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List of foreign currency’s translation rate

Abbreviation Currency Name (Rate)
USD United States Dollar (103.74 yen)
VND Vietonamese dong (0.0045 yen)
PHP Philippine peso (2.16 yen)

IDR Indonesian rupiah (0.0074 yen)
BDT Bangladeshi taka (1.24 yen)
INR India rupee (1.41 yen)

EGP Egyptian pound (6.67 yen)
KES Kenyan Shiling (0.96 yen)
MAD Moroccan Dirham (11.78 yen)
MXN Mexican peso (5.22 yen)

BRL Brazilian Real (19.89 yen)

Note: Using JICA’s monthly rate (Jan. 2021)
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1. Survey Overview

1.1. Background and Objectives

The impact of the surge of the novel coronavirus ("COVID-19" or "Corona") on the global economy and
society is enormous, and restrictions on movement due to measures to prevent the outbreak of the virus have
had an impact on Japanese companies conducting or planning business overseas. At the same time, developing
countries also need to build safe and resilient economies and societies both amid and post COVID-19.

JICA holds regular meetings of COVID-19 Task Force under the President Mr. Shinichi Kitaoka. These
meetings are coordinated with JICA Ogata Sadako Research Institute for Peace and Development (JICA
Research Institute) and the Government of Japan, and an office for response to COVID-19 has been
established in the Human Development Department. This research intends to regularly communicate useful
information for collaboration between the Government of Japan and the private sector.

Amid the economic and social changes caused by COVID-19, JICA aims to contribute to both
construction of a post-corona society in developing countries and revitalization of Japan's domestic economy
through actively incorporating the know-how and ideas of Japanese private companies into developing
countries and ODA projects. In the four fields: global environment, economic infrastructure, health and
medical care, and education and social security, JICA is conducting surveys to collect information on the needs
of developing countries and technical resources in Japan, and to analyze and examine the possibility of utilizing
private sector technologies with and after COVID-19. This survey is aimed at "health and medical care" among
those themes.

This survey aims to investigate possibilities of utilizing Japan’s healthcare technologies and services
which could contribute to a new society of developing countries with and after COVID-19, and to utilize them
in JICA's ODA projects. As shown in Figure 1, the outcomes of this study are (1) understanding the current
status and changing needs of the countries targeted for the study, and (2) examining possibilities of utilizing
the selected products and technologies in the target countries through ODA projects in the targeted countries.

Survey for Reconstructing the Post COVID-19 Society in the Health Sector

Healthcare (Infectious Diseases and Nutrition Improvement) } 4 sectors are to be

studied simultaneously
(different consultants)

October 2020 - March 2021

To investigate the possibility of utilizing Japanese technologies in development
cooperation in healthcare field to contribute to the society of new developing countries
under and after the COVID-19, and aim to utilize them in ODA by JICA

To understand the current situation and changing needs in
healthcare sector in the target countries under radical change Re‘eizzrriL
due to COVID-19 pandemic

To identify products and technologies of Japanese companies
in relevant fields applicable to changing conditions and needs, Feasibility
and analyze and study the possibility of utilizing them in P —

ODA and other projects underway in the target countries

Detailed

Figure 1 Outline of the Survey

Source: Research team

In addition, as shown in Figure 2, the needs recognized by the information sources and the communication
targets are different. Therefore, regarding the contents of the communication, to integrate both private and
public demands, the survey will be carried out with attention to the differences between the government of the



partner countries with ODA projects in mind, and private companies and industry associations which focus on
B-to-B and B-to-C need. In order to determine the target countries for products and technologies, this survey
will be conducted in two stages: (1) "general research" in which the current status and needs of the targeted
countries are gathered; and (2) "detailed feasibility research” in which the potential utilization of the selected
technologies and projects in the target countries are examined. In Japan, based on the understanding of
identification of both private and public demands in the target countries, JICA and the study team held a public
seminar in February 2021 and JICA-internal seminar to discuss the potential future project.

Messages to stakeholders I — Steps and Processes ————
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[ODA Projects] [RobustHealth System] Needs v Document research's
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W Effective ODA planning for diagnosis, to care and Research Hearings from KOL
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B Achievement of SDGs W Utilizing advanced
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business strategies of W Social impact thru business m ODA projects .
private sector in healthcare  m Fulffilling technology gaps in Plan to follow- ¥ Technical Cooperation
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products ina package B Addition (request based)
OLEEEEIP - riiionstcomounies
harmonization between private and countries ¢

public sectors

Figure 2 Dissemination of survey contents and process
Source: Research team

In terms of project development after the survey, in the short term, it is expected to incorporate useful
technologies, products, and services against COVID-19 into the soft components of technical cooperation
projects and medical facilities in the form of pilot projects and technical assistance. On the other hand, due to
the rapid change of healthcare environment, it is presumed that the target countries may have different
healthcare needs before the abovementioned business or project starts. Therefore, in light of the medium- to
long-term development, it is considered important to review the framework and policy goals of the partner

countries after COVID-19 to effectively reflect the outcome of this survey in their goals towards achievement
of SDGs/UHC.



Step 1: Study on planning Step 2: Use of ongoing ODA and mid-term executions Step 3: Realization of co-creation society

FY2020 Scope of this study FY2021-2022 FY2023-2024 FY2025~
2 Study of new business 4 Co-creation and SDGs
+ Promotion of telemedicine « Sharing information w ith
- ] For—— ) t on w v ry
i. Economic and Epidemiological v' Diagnosis by ICT concerned organizations ”!:‘z‘r':rise:t ::‘tuiademia
impacts of COVID-19 « Decision making in medical site v' METVJETRO/MEJ v gﬁ'ﬁ
ii. Structuralchanges in the sector v Diagnosis by Al v Industry %roups rganizing the sy stem for
jii. Assumed needs under and after + Formation of flow of funds international clinical trials
COVID-19 v Consideration of ¥ Enhancing cooperation with
f . Lifesavi public-private fund target countries by STI/DX Tsto:
iv._Requests to Japan Ir_éfseisst:r\{gg;&?ﬁ;g;ent anddrug Understanding of trends in v Harmonization of SREEEE
v Collaboration w ith ‘?/the:;countt_”es £ publi pharmaceutical practices
NCGM(International netw ork ormation of pubiic- among communities

for clinical trial) private business in .

i. Decision-making process of buyers’ Nestern countries Deregulation and promotion

ii. Cost of systemestablishment of local health industry

ii. How to perceive international " Y " +  Establishment of follow-up
organizations and companies 3 Launch projects with immediate effect sy stem in each country

v Information on changes in

representativ es of key SDG
; 5 52
. . jovernment counterpart
' S;ue?iysl)f atehing of needs and * Prov sion of equlpwenlfor + Strengthening PPP v gystem change ? No Hunger E
" L technical cooperation v Collaboration with project g
ii. ~Combination in clinical sequence + SATREPS components proposals of other
ii. Combination based on deployment « Technical recommendations from ministries (e.g. scoring Sustainable healthcare
order advisory servicesforthe factors) Ssystem
department of health « Feasibility study of co-creation v Access to social, economic
« Use for construction or v Platform for follow-up and health services '

i.  Contribution to JICA’s measures enhancement of medical facilities
against COVID-19 through periodic
report

i. Explanation to the target countries

iii. Project plan based on feedbackfrom
JICA and concerned parties in Japan

v Sound helth financing

sjoaloud j1xa dojaaa

Figure 3 Countries surveyed and selected products

Source: Research team

In recent years, there has been a growing demand for industry-government-academia and civil society to
work together to address social issues, and the modality of ODA projects, including private-sector
collaborative projects, is undergoing changes. The study group believes that COVID-19 will further promote
these changes. The use of STI and DX is also being considered in target countries, and a certain number of
products and technologies with such elements have been selected in this survey. It is important to utilize these
products and technologies in medical practice and ODA projects, in addition to combining them with other
products, to make a medium- to long-term effort to achieve SDGs.

It is also important to strengthen the relationship between ODA and private sector projects. In the past,
Japan's ODA projects supported the formulation of rules, human resource development, and infrastructure for
development issues in developing countries, while Japanese private companies were able to form projects to
promote market entry and technology through the use and collaboration of ODA. In the future, however,
developing countries are likely to request development projects to take more speedy measures in utilizing and
promoting products, a recognition that the study group puts emphasis on in carrying out the survey.

1.2. Areas, countries and products covered

The study covers the 10 countries in Asia, Africa/Middle East, and Latin America, where JICA's private
sector proposal type projects and ODA projects have provided significant results in the past.

Prior to the study, JICA invited companies to participate in the study from 3rd to 27th of July 2020. At the
start of the survey, 10 products and technologies were selected from approximately 80 applications in the field
of health and medical care in consultation with JICA. During the period of the "general status survey", 4 target
markets for each product and technology were selected from the above 10 countries, together with the Japanese
companies.

1.3. Survey schedule
1.3.1. Overall plan

As mentioned above, this survey is divided into "general research" and "detailed feasibility research". In the



general research, a decision was made on the target country by sharing the results of the desktop review with
companies. The detailed feasibility research was conducted after consultation with the companies, dividing the
items of the survey of the target countries into two categories: additional desktop review and on-site hearing
survey.
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Figure 4 Survey Schedule

1.3.2. General research

In the general research, the items of the desktop review consist of three major aspects: "basic information"
"COVID-19" and "market information". "Basic information" is derived from health indicators, etc., and kept
as unified as possible and to produce output that is easy to compare and examine among countries. As for
"COVID-19", information as of the end of December 2020 is reflected. "Market information" collected
information (items related to the purchasing process, policy decisions, certification, and regulations of medical
institutions) that is thought to be commonly useful to all companies concerned. The result is detailed in Chapter
2. In addition, this information was reflected whenever necessary during company hearings. In particular,
further detailed survey items related to market information were identified in the hearings and utilized in the
design of the detailed feasibility research from January 2021 onward (See =7 —! ZRIENR O £

Ao ).

At the company hearings, while sharing surveyed information as needed, we identified the product
differentiators, target countries, and product development methods that we needed to consider, and compiled
them into product explanatory documents which were translated into English along with the official product
guide documents of each company, and sent to the parties concerned of the partner countries by local
subcontractors or special charterers to carry out the detailed research of the technical feasibility.

1.3.3. Detailed feasibility research

At the end of the general research, the results of the desktop review were shared with companies for
determining detailed survey items. As shown in Figure 5, the necessary information for companies to consider
business development in the relevant country (decision-making processes in healthcare, purchasing



mechanisms in the healthcare industry, current government and regulatory policies, etc.) was classified into
either additional desktop review or direct interviews through local subcontractors or special charters.
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Figure 5 Setting the research contents
Source: Research team

In addition, in the hearings in each target country, the opinions of Japanese companies and the JICA Offices
were reflected in the preparation of the hearings so that information for multiple Japanese companies can be
efficiently obtained at once. JICA project counterparts also in each country were added to the interviewees. As
shown in Table 1, we conducted hearings with 20 institutions in each country from January to late February
2021, including government institutions (Ministries, implementing agencies, regulatory authorities, etc.) at
around 30%, hospitals and medical institutions (both public and private) at 30% to 40%, and the private sector
(specific healthcare organizations, pharmaceuticals, distributors of medical products, contract research and
development organizations (CRO), NGOs) at 30% to 40%.

Table 1 Categories of Visits by Country

a Service 8 Import B Public Private Medical Industry Other Manufact
M:Ztarﬁ'h""f Implementing  Insurance Ri%lg:é';)g Regula  Donor h?ébliltgl health sector R:s::(r:ch associai  group group  urers  ~9emey  CRO NGO
Agency tion P center hospital gency on
*COVID19 Countermeasures *Medical practice :g:z:::sfgrexerseas EED
- Changes in regulations (Import, clinical trials, and certification) *In-Hospital protocols (flow of patient care) - Expectati for J P Qualit . d technol
post-COVID19 prediction *Lobbying (Joint research and development) peciaicnsiioepapl(Quaitlfpreetandiecinelooy)

*Challenges of the medical system

Source: Research team



2. Comparison of 10 countries

2.1. Current situation in each country
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Figure 6 Current infection situation of each country
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2.2. Comparison of infection trends and factors

The infection situation in the world could be divided into the following 4 patterns: (1) the overall expansion
trend (Philippines, Bangladesh, India, Brazil), (2) the fluctuation trend with the 2nd wave (Egypt and Mexico),
(3) the decreasing trend with the peak from November 2020 and January 2021 (Morocco and Indonesia), and
(4) the fluctuation trend with the 3rd wave (Vietnam and Kenya). Figure 2 compares the cumulative number
of infections per million with the data of a 2-week daily average from April 3, 2021.

In addition to the fact that Brazil has more infection cases than other countries, Brazil also has a high ranking
in daily new cases. As described in Chapter 2, the main reasons for this tendency are that Brazil and Mexico
failed to take enough initiative in implementing lockdown measures by transferring decision-making power to
state governments, and their testing systems were also not fully developed. In Morocco, despite the early
implementation of the lockdown measures, the number of infected people has increased rapidly since August
2020, but it has been on a downward trend since the peak in November 2020. India, the Philippines, and
Bangladesh have seen a rapid increase in the number of infected people, indicating that the infection control
has not been conducted successfully.

*14-dayaverage (since Apr3, 2021)
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Source : Summary by research team

The number of deaths is estimated to be influenced by the medical system such as testing, medical
institutions, the number of medical workers, and diseases such as obesity. Figure 3 compares the cumulative
number of deaths and the average daily new deaths per million for these 2 weeks since April 3, 2021. Brazil
has the highest death toll. In Brazil, the insurance coverage rate for the use of private hospitals is said to be
around 25%, and the low level of public health facilities is also considered to be the factor which worsens the
situation. Mexico has the second highest record in the death toll, the high adult obesity rate (75%) is considered
to be one of the reasons. In Egypt, the case fatality rate is 5.89%, probably due to the high adult obesity rate
(32%) and other lifestyle-related diseases. Morocco has a case fatality rate of about 1.77%, much lower than
Mexico (9.21%) and Brazil (2.67%), since the number of hospital beds and doctors are higher than WHO’s
standards. In Indonesia, the case fatality rate is relatively high at around 2.71%, lack of hospital beds (1.04
beds per 1,000 people, although higher than WHO standard), and the world's highest male smoking rate
(76.1%) is considered to be the main reasons.
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2.2.1. Situation of medical system in each country

Summary by research team

Figure 4 shows the number of tests and testing facilities in each country, and the burden of the coronavirus
on hospital beds, medical human resources, and medical facilities. Even in Vietnam, where infections have
been suppressed, the hospital bed occupancy rate exceeded 80% in August 2020, indicating that the medical
systems in all target countries are overwhelmed by COVID-19. Bangladesh is characterized by the low level
of both the number of beds and doctors compared to WHO levels, with a small number of tests and medical
institutions compared to other countries. On the other hand, the relatively high number of beds and doctors in
Mexico and Brazil has not stopped the infection, which is considered to be caused by lifestyle habits such as
obesity, post-test monitoring, and the disparity between urban and rural areas, as discussed above.
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COVID-19 testing — Burden on the healthcare infrastructure
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Figure 9 Number of Tests and burden on healthcare infrastructure
Source : Summary by research team

2.2.2. Counter measures against COVID-19(Policies and Business)

In response to the pressure on the medical system caused by COVID-19, measures such as the promotion of
medical ICT and deregulation through government and public-private partnerships have been taken in all
countries. Major cases are summarized below. As we can see in Figure 5, Asian countries differ in their
countermeasures. For example, Vietnam is promoting the deregulation of imports, while India and Bangladesh,
are strengthening their medical industries and tightening import and export regulations. Indonesia is groping
for its own medical protocols to prevent nosocomial infections'.

Telemedicine is being promoted in various countries. In the Philippines, various technologies are being
introduced under the medical policies. in Vietnam, the Ministry of Health and the Ministry of Information and
Communication are establishing a telemedicine platform in cooperation with the largest telecommunications
companies 2. In India, regulations have been relaxed by establishing guidelines for telemedicine
implementation and making it possible for registered physicians to provide telemedicine services?>.

! Deloitte: “Deloitte Indonesia Business and Industry Updates”
2 SAIGON Online: “Vietnam launches telemedicines as useful alternative during coronavirus pandemic”

3 Dezan Shira & Associates: “Health Drives Post-COVID-19 Opportunities in India’s healthcare Industry”
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Adoption of digital health and telehealth
The Ministry of Health (MoH), in partnership with the Ministry of
Information and Communications (MIC), launched a
telemedicine platform, which is developed by Viettel Group (the
country’s largest tele-communications service company).

The MoH also approved a five-year project on remote medical
examination and treatment involving 24 hospitals in Sep
2020.

Technologies such as telemedicine, drones, 3D-printing, and
Al-based assistance are being eagerly adopted.

The MoH and other governmental authorities are thinking about
continuing healthcare provision with telemedicine, drone
technology, and medical robots.

To confront the Covid-19 pandemic, Bangladesh has been using
telemedicine, video streaming, virtual conference, virtual
court, virtual classroom, online education, etc. to maintain
social distancing.

In March 2020, the Ministry of Health and Family Welfare, in
collaboration with Niti Aayog, formulated guidelines for
Telemedicine Practice in India, enabling Registered Medical
Practitioners to provide healthcare in remote settings using
tele-applications.

Structural changes

The country has very few local manufacturers that meet
international standards in medical equipment. Hence, the
government of Vietnam is encouraging import for medical
devices by setting low import duties and no quota restrictions.

The MoH s keen on integrating ICT in healthcare via the
eHealth strategy. This is expected to provide opportunities for
faster incorporation of technologies such as telehealth and data
analytics

The Indonesian Hospital Association (PERSI) stated its intend
to introduce protocols that change the structure of
hospitals, to prevent new in-hospital infection clusters.

The country plans to cut reliance on raw material import
from 97% in 2016 to 80% in 2032.

Bangladesh Small and Cottage Industries Corporation (BSCIC)
has decided to support industrial units involved in manufacturing
medical equipment.

To reduce the dependency on imports and meet the
growing healthcare demand, the government is focusing on
healthcare equipment R&D through triple helix model of
innovation (bringing together the government, academia and
industry).

Figure 10 Promotion of telemedicine and structural changes in medical system in Asian

countries
Source: Summary by research team

Trends in the Middle East, Africa, and Latin America are summarized in Figure 6. Egypt plans to promote
telemedicine to upgrade the public healthcare facilities in line with universal healthcare reform, and it would
also waive the fees for procuring medical devices and medications for coronavirus treatment*. In Kenya, where
medical data is increasingly being used, systematization in public hospitals, and a number of tele-medicine,
mobile healthcare projects can also be seen. In Morocco, the shortage of doctors is much more severe than the
shortage of hospital beds. While the mobile healthcare systems, such as reservation sites, have been spreading
rapidly due to internet penetration and high-speed lines. In addition, the Ministry of Health stated its intention
to reform the entire health system in its Health Sector Plan (Plan Sante 2025) by 2025. In Mexico and Brazil,
the introduction of telemedicine for post-test tracking and monitoring, and the deregulation of import, sales
rights, and certification processes for pharmaceuticals and medical devices are promoted to strengthen the
overwhelmed medical care system.

4 Egypt today: “Egypt cancels procurement fee of Covid-19 medical supplies, rations expenditure”
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Adoption of digital health and telehealth

+ Egyptis driving digitization across sectors and has been pushing
for universal healthcare and cross-industry collaborations
« COVID-19 has served as a catalyst to increase adoption of

Structural changes

On May 14th, 2020 Egypt cancelled procurement fee of medical
equipment and drugs used to treat COVID-19.

In March, Egyptian government had halted the export of infection

Egypt telehealth services in Egypt supported by startups prevention gear including surgical mask, and alcohol derivatives to
operating in the telehealth market. meet local demand. Exports resumed in September.
Public hospitals in Kenya are increasingly purchasing digital
+ Kenya opened its first telemedicine center for COVID-19 systems to support administrative services and laboratory
E detection. According to the country’s health cabinet secretary management systems.
(Mutahi Kagwe), It is possible to conduct surgery with Health informatics initiatives such as adoption of DHIS2 (District
Kenya tecl_wnlcal support from hospitals in India or the Middle East, Health Information System 2) for centralized population data
patients don’t have to travel overseas. collection and OpenMRS for managing TB and HIV programs
are expected to increase.
. = Morocco's high internet penetration rate combined with As a part of the 2025 Hea_lth Plan, the coynlry focuses on improving
L 5 " . access to healthcare services, strengthening national health and
shortage of physicians has led to rapid adoption of mobile y - A
healthcare platforms and remote patient care technologies. disease control programs, and improve governance and optimize the
Morocco use of healthcare resources.
Mexico's health system is undergoing various structural changes to
= Healthcare industry is rapidly diversifying and innovating. strengthen the overall medical procurement process and with
. + Wide range of technology-based solutions ranging from increased focus on transparency.
telemedicine, telepharmacy, smart clinics and home-based The March 27 Decree simplifies the public procurement process for
Mexico health care are gaining attention in order to practice social all medical devices in Japan and overseas.
distancing. Introduction of the Fast Track system for obtaining domestic sales
licenses.
+ Telemedicine has shown a rapid growth in Brazil due to Brazil has adopted measures to facilitate domestic production of
deregulation, attributing to COVID-19. medical supplies, especially for ventilators.
Brazil Technologies such as remote patient monitoring and tele- The government has temporarily eased regulations in areas such

ECG are also being widely adopted in the healthcare sector.

as registration, facility inspection, and patent approvals.

Figure 11 Promotion of telemedicine and structural changes in medical system

in Middle East, Africa and Latin America
Source: Summary by research team

2.3. Trends by country and region
2.3.1. Economic development and economic indicators

Although large-scale corona control measures depend on national finances, economic conditions, health
expenditure, life expectancy, and infant mortality rates are compared in Table 2. While health expenditure as
a percentage of GDP in Asian countries tends to be lower than in other regions, the average life expectancy
does not differ significantly from other regions. In Bangladesh, the child mortality rate is a good value
compared to GDP per capita and the low cost of medical care. In Bangladesh, JICA has been providing long-
term support, and measures for maternal and child health centers on communities are considered to have
produced some results.
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Table 2 Basic Medical Indicator (1)

Share in the

Medical Average of Infant mortality

Proportion of Proportion of

GDP per capita dical expenditure life rate Adult obesity hypertension zodia;zgtes
(USD) (2020) exm:n:i::ne per person expectancy (Per 1000 (BN'I‘Iat>e30) (SBP 2140 or ( old) (o/yiafrs
"(2020) (2020) (2020) people) 2 DBP > 90) popula("ion)
Vietnam 1,862.7 3.7% 71 69.3 35.4 2.1 222 6.0
Phiippines () 3.445.8 4.7% 162 71.0 20.0 6.4 19.0 7.1
indonesia (W 40346 3.1% 125 714 204 6.9 220 6.3
Bangladesh (@) 20025 24% 49 73.0 24.0 36 209 9.2
india 1,862.7 3.7% 71 69.3 35.4 39 235 104
Egypt & 36423 5.2% 181 717 17.1 32,0 226 172
Kenya 1,7735 4.2% 81 67.0 33.4 7.1 19.9 3.1
Morocco @ 30920 6.2% 207 76.9 179 26.1 238 7.0
Mexico 8,359.4 58% 476 75.0 10.7 289 185 135
Braz & 65412 9.9% 654 75.6 15.9 22.1 23.1 104
Japan ® | 397830 11.6% 4,765 84.7 16 43 267 56
wholeworld () 13,5545 10.4% 1,406 74.2 18.9 N/A N/A 8.8

Source: Research team

Table 3 compares the medical infrastructure, such as the number of doctors and hospital beds, as well as the
proportion of elderly people at high risk of serious illness. In each of the 4 countries with significant COVID-
19 outbreaks (Indonesia, Morocco, Mexico, Brazil), the percentage of people aged 65 or older accounted for
7% or more, which was higher than in other countries (7% or less in any case). In addition, the fact that the
number of doctors and hospital beds per population does not always correspond to the severity of the
coronavirus suggests that, as mentioned above, it is possible that the post-test monitoring system, the number
of effective tests performed, and the underlying diseases of the people as described below, particularly in South

America, are contributing factors.

Table 3 Basic Medical Indicator (2)

Number of 0-14 years 15-64 years Over 65 years
Population Number of Number of beds old old )
- doctors per . . old population
(million) 1,000 people nurses per per 1,000 people population population ratio
(2020) ’ 2;’20 P 1,000 people (2020) ratio ratio 2020
(2020) (2020) (2020) (2020)
Vietnam 97.3 08 1.4 27 23.0% 70.5% 6.6%
Philippines () 109.6 12 49 10 32.4% 62.7% 4.9%
indonesia (= 2675 04 15 11 23.9% 68.3% 7.8%
Bangladesh () 164.7 0.6 0.4 0.9 32.4% 63.1% 45%
india 1380.0 0.9 17 06 26.3% 67.0% 6.7%
Egypt = 100.9 05 19 2.1 33.6% 61.9% 4.4%
Kenya & 53.8 0.2 12 0.9 39.2% 58.4% 2.4%
Morocco (D) 36.9 0.7 13 08 27.0% 65.7% 7.3%
Mexico 128.9 25 24 16 26.0% 66.3% 7.7%
Brazil &S 211.8 23 10.1 23 21.1% 69.7% 9.2%
Japan D 1265 26 122 131 12.5% 58.3% 29.2%
whole world (@) 5,696.0 2.0 N/A 2.9 221% 66.8% 11.2%

WHO recommends
4.45 physicians +
nurse

3.5 or more
is desirable
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2.3.2. Basic disease

As has been discussed so far, factors behind the high severity rate in South America include the high rate of
obesity and the high rate of elderly people. According to the Centers for Disease Control and Prevention (CDC),
the most serious diseases include cancer (3.6 times the risk of severe), chronic kidney disease (increased risk
of hospitalization), chronic obstructive pulmonary disease (5.7 times the risk of hospitalization), obesity (2.1
times the risk of hospitalization and 1.5 times the risk of death), heart disease (3.4 times the risk of severe),
and diabetes mellitus (2.3 times the risk of severe). Patients who have both obesity, diabetes mellitus, and
hypertension are at five times the risk of serious disease as healthy persons. In this section, we analyze the
trends over the past four years of diseases that are the top causes of disease burden and death in each country.

UONBOYISSE[D YSU

By disease
Risk

(1) Vietnam

0-4 517 18-29 30-39

Diabetes
3x

hospitalize @ 1time
(Base)
1 time
death
-

disease
4 x

40-49 50-64 65-74 75-84 85 years old
and over
’/ I ’

30 220
times times times
High High High

three or
ssve!'te undtglvflc;/ing more
obesity 7
BMI 40 disease ungerlylng
45 x 45x disease
5x

Prepared by CDC and
others in the United States

Figure 12 Corona-related Severity Risk by Age and Underlying Disease

Source: Research team

In Vietnam, stroke, ischemic heart disease, diabetes and lung disease are the major diseases. In terms of
disease burden, the ranking of ischemic heart disease, diabetes mellitus, and chronic liver disease rose, and in
terms of cause-specific diseases, the ranking of diabetes mellitus, cancer, and chronic liver disease rose, but
stroke is the leading cause of death far ahead of other diseases.
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Ranking by DALYs (Disability Adjusted Life Years)  rankLegend:
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Sources: IHME

Figure 13 Burden and Death by Disease in Viethnam

In recent years, the number of diseases such as lower respiratory tract infections and pertussis has been
decreasing in the generation under 14 years of age, except typhoid fever. In addition, liver disease and heart
disease are increasing in the age group of 15 ~ 49, and many diseases are increasing in the age group of 50 and
older. Among them, ischemic heart disease, diabetes and cancer are increasing at a high rate.

Under-five age group (2015-19) 5-14 age group (2015-19)
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Bubble size represents the total number of deaths due to the disease in 2019
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= (] - 0 - (] (] 0 (4
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isease, 1%, 1% o ronic obstructive ,
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% 3% other dementias, 3%, 3%
Stroke, Self-harm, 1% 2%
-1%, -1% 0%, -1% Stroke, 1%, 2%
2% 1%
Road injuries, o
HIV/AIDS, - -3%, -3% 3% 0%
3%, -3% -4% -1% 0% 1% 2% 3% 4% 5% 6%

Sources: IHME

Figure 14 Trends in Burden and Cause of Death by Disease in Vietham by Age Group
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(2) Philippines

In the Philippines, stroke, ischemic heart disease, and lower respiratory infections are major diseases. In the
of the DALY, Ischemic heart disease, stroke, chronic liver disease, diabetes mellitus, etc. rose. In the number
of the death, while ischemic heart disease and stroke are still more than other diseases in the number of deaths,
there is an increase in diabetes mellitus. The major causes of the high burden of these chronic diseases include
tobacco, high blood pressure, malnutrition, food risk, and air pollution. Tuberculosis is also at a relatively high

level, unlike in other countries.

Ranking by DALYs (Disability Adjusted Life Years)

Ischemic heart
disease

10

Neonatal disorders
Stroke

Lower respiratory
infections

Chronic kidney
disease

Tuberculosis
Diabetes mellitus
Low back pain

Interpersonal
violence

Congenital birth
defects

Sources: [HME

In terms of diseases and causes of death over the past 5 years, the number of deaths and disease burdens,
such as lower respiratory infections, diarrheal diseases, and congenital defects, have been decreasing in the
generation under 14 years of age, while typhoid fever, dengue fever, and measles have been increasing. The
generation of 15 ~ 49 years old also has many social problems such as traffic accidents and interpersonal
violence. In addition to ischemic heart disease and stroke, the number of lifestyle-related diseases, in general,
is increasing in the age group of 50 years and older, and care for the elderly is important.

Figure 15 Burden and Death by Disease in the Philippines
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Figure 16 Trends in Burden and Cause of Death by Disease in the Philippines by Age Group

(3) Indonesia

In Indonesia, the high burden diseases are stroke, ischemic heart disease, diabetes mellitus, liver cirrhosis
and chronic liver disease. These diseases are high at both DALY and the number of death. Chronic obstructive
pulmonary disease and tuberculosis also ranked high, and tracheal cancer and lung cancer are on the rise.

Ranking by DALYs (Disability Adjusted Life Years)  Rank Legend: sgme Level {} Decrease Increase Ranking by deaths
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Figure 17 Indonesia's burden of disease and causes of death

In terms of diseases and causes of death over the past 5 years, the burden of almost all major diseases and
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the number of deaths has decreased in people younger than 14 years. There is an increase in diabetes in the
age group of 15 years and older. In the age group of 50 years and older, the incidence of stroke, chronic
obstructive pulmonary disease, ischemic heart disease, etc. have increased more than in other age groups.
Measures for lifestyle habits such as hypertension, hyperglycemia and diet, which are possible factors of these
diseases, are considered important.

Under-five age group (2015-19) 5-14 age group (2015-19)
X axis: Growthrate of number of deaths during 2015-19
Y axis: Growth rate of DALYs during 2015-19; 2% Typhoid and paratyphoid, -1%, -1% 1%
Bubble size represents the total number of deaths due to the disease in 2019
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Figure 18 Trends in Burden and Cause of Death by Disease in Indonesia by Age Group
(4) Bangladesh

The top diseases in 2019 were neonatal diseases, stroke, and ischemic heart diseases. Since 2015, lung
diseases, musculoskeletal diseases, and diabetes have been ranked high. The leading causes of death are stroke,
ischemic heart disease, and chronic obstructive pulmonary disease, all of which have increased significantly
since 2015. In common with disease burden and cause of death, the figures for neonatal diseases have dropped
significantly, and the relative ranking has been lowered due to the results of measures for maternal and child
health and the suppression of the increase in diarrheal diseases.
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Ranking by DALYs (Disability Adjusted Life Years)
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Figure 19 Burden and Death by Disease in Bangladesh
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While the burden of the disease tends to decrease in the age group under 14 years old, there is an increase
in stroke and heart disease in the age group of 15 ~ 49 years old and all major diseases (most of them are
noninfectious) in the age group over 50 years old. This is because measures for maternal, child health and
conventional infectious diseases have achieved certain results, and the importance of non-infectious diseases
in medical issues has increased. The increased rate of lower respiratory infection and diabetes mellitus is

especially high in the elderly.
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Figure 20 Trends in Burden and Cause of Death by Disease in Bangladesh by Age Group
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(5) India

India, with a population of over 1.2 billion, is the most populous of the countries surveyed, with a variety
of infectious diseases. The poor condition of water and sanitation across the country increases the risk of
developing gastrointestinal infections, including diarrheal diseases. The prevalence of TB disease is also
relatively high, accounting for 1/5 of cases worldwide. Multidrug-resistant TB is on the rise in recent years,
with data available for 3% of newly registered TB cases. In recent years, air pollution such as PM 2.5 has
become a problem in urban areas such as Delhi, causing chronic obstructive pulmonary and respiratory
diseases, ischemic heart diseases(angina pectoris and myocardial infarction), and stroke. As for diabetes, India
had the second highest number of cases in the world in 2014, after China.
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Figure 21 Burden and Death by Disease in India

In the past 5 years, the major diseases and causes of death in infants and young children under the age of 14
were diseases caused by air and water such as diarrheal diseases, lower respiratory infections, pertussis, and
typhoid/paratyphoid fever. As in Bangladesh, the number of diseases and causes of death has been decreasing
until the age of 15. In addition to the increase in stroke and ischemic heart disease in the age group of 15 years
and older, the increase in lower respiratory infections and chronic obstructive pulmonary disease in the age
group of 50 years and older can be seen.
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Under-five age group (2015-19)

X axis: Growth rate of number of deaths during 2015-19 5%
Y axis: Growth rate of DALYs during 2015-19;
Bubble size represents the total number of deaths due to the disease in 2019
0%
0%
-5%

-20% -15% -10% -5%
Neonatal disorders,
Pertussis, -6.0%, -5.9%
10.1%, -10.1%

Congenital birth defects, -10%

Diarrheal diseases, -10.4%, 4.9%, -4.8%

-10.2%
Lower respiratory infections, -15%

9.5%, -9.5%
-20%

Meningitis, -14.1%, -14.0%

15-49 age group (2015-19)

Ischemic heart disease,

3% 2.0%, 2.1%
Stroke,
1.3%, 1.8%
2%
. 1%
Road injuries, 1.6%, 1.7% ’ Cirrhosis and other chronic liver
diseases, 1.7%, 1.7%
0%
4% -3% -2% =% 0% 1% 2% 3%

-1%

Tuberculosis,

Diarrheal diseases, -2.7%, -1.3% 2% -1.2%, -0.9%

Sources: [HME

5-14 age group (2015-19)

2%
Lower respiratory infections,
-1.4%, -1.3% 0%
-10% -8% -6% -4% -2% 0%
Road injuries, -2.5%, -2.1% 2%
Diarrheal diseases, -4.6%, -
3.3%
’ -4%
Typhoid and paratyphoid,
2.9%, -2.9% -6%
Malaria, Drowning, -2.4%, -2.4%
-89
-7.0%, -6.8% 8%
50 & above age group (2015-19)
4% Stroke, 3.1%, 2.5%
Ischemic heart disease,
3% 3.3% 2.5%
2%
Chronic obstructive
1% pulmonary disease, Lower respiratory infections,
o 9
2.6% 2.1% 3.2%, 2.5%
0%
-2% -1% 1% 0% 1% 2% 3% 4% 5%
- )
Diarrheal diseases, -0.1%, -0.8%
-2%
Tuberculosis,
-3% -1.0%, -1.4%

Figure 22 Trends in Burden and Cause of Death by Disease in India by Age Group

(6) Egypt

In Egypt, stroke, ischemic heart disease, and chronic liver disease are the major disease burdens. Also, the
burden and the number of death from traffic accidents are higher than in other countries. In recent years, the
ranking of lifestyle-related diseases such as chronic liver disease and diabetes mellitus has risen, and it can be
seen that the number of deaths from most major diseases has increased in chronic kidney disease and chronic
obstructive pulmonary disease, although the ranking has changed little over the past five years.
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Figure 23 Burden and Death by Disease in Egypt
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Over the past five years, the number of deaths from major diseases such as lower respiratory infections and
diarrhoeal diseases and the burden of disease has been decreasing in the age group of 5 years and younger. The
number of deaths and disease burden from ischemic heart disease and chronic liver disease are increasing in
the generation of 15 ~ 49 years old, and in addition, diseases such as diabetes mellitus and chronic kidney
disease are also increasing in the generation of 50 years old and older, indicating the increasing importance of

the elderly for chronic disease care.

Under-five age group (2015-19)

X axis: Growth rate of number of deaths during 2015-19
Y axis: Growth rate of DALYs during 2015-15;
Bubble size represents the total number of deaths dueto the disease in 2019
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Figure 24 Trends in Burden and Cause of Death by Disease in Egypt by Age Group

(7) Kenya

Kenya has one of the lowest proportions of elderly people in the countries surveyed. The three major
infectious diseases (HIV, tuberculosis, malaria) have long been the major burden of disease, with a relatively
large increase in malaria compared to 2015. On the other hand, the increase of NCDs is remarkable with
economic development and changes in life. For example, although it is not included in Figure 25, cancer (breast
cancer is the most common) is also a major issue in NCDs, and in recent years, the Kenyan government has
been implementing policy-led measures to deal with this issue.
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Figure 25 Burden and Death by Disease in Kenya

Over the past 4 years, malaria has increased by 2 orders of magnitude in both disease burden and cause of
death in infants and children up to the age of 14. In addition, there is a trend toward an increase in diseases
that may be risk factors for the severity of corona, such as lower respiratory infections, stroke, ischemic heart
disease, cirrhosis, and chronic liver diseases, particularly in the age group of 50 years and older.

Under-five age group (2015-19) 5-14 age group (2015-19)
20% 20%
15% 15
Neonatal disorders, 10% 10%
-2%, -2% » Malaria, 11%, 11% Malaria, 14%, 14%

Invasive Non-typhoidal

Salmonella (iNTS), 0%, 0% %
0%
-20% -15% -10% -5%. 0% 5% 10% 15% 20% — .
-5% 15% 10% 5% % 5% 10% 15% 20%
Lower respwrjtory{)mfechons, 0% Congenital birth defects, Diarrheal diseases, -4%, -3% 5% Lower respiratory infections,
-6%, -6% 3%, -3% 2%, 2%
% 10
5% Diarrheal diseases, Typhoid and paratyphoid,
HIV/AIDS, -13%, -13% o -8%, -8% HIV/AIDS,“10%, -9% o 39%, -3%
15-49 age group (2015-19) 50 & above age group (2015-19)
3% Cirrhosis and other chronic liver 5%
h diseases, 2%, 2% - Ischemic heart disease, 4%, 4%

Lower respiratory

" Interpersonal violence, . o
Diarrheal diseases, -1%, 0% P infections, 3%, 3%
1%, 1% 3%
6% 5% 4% 3% 2% 1% ) 1% 2% 3% 2% 0
’ Maternal disorders, 0%, -1% Stroke, 3%, 3%
Tuberculosis % 9
2%, -1% ' ” Tuberculosis, 1% Cirrhosis and other chronic liver diseases,
v 3% -1%, -1% 3%, 3%

0%
HIV/AIDS, 4% 2% 1% )., 1% 2% 3% % 5%

-5%, -5% -5% e

HIV/AIDS,
6% 1%, -1% 2%

Sources: [HM

Figure 26 Trends in Burden and Cause of Death by Disease in Kenya by Age Group

(8) Morocco

Morocco has a higher burden of disease and causes of death in chronic diseases such as heart disease, stroke
and diabetes mellitus than in infectious diseases. In addition, there are few countries in this study in which
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mental illness is ranked high on the burden.

Ranking by DALYs (Disability Adjusted Life Years) Ranking by deaths
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Figure 27 Burden and Factors by Disease in Morocco

Between 2015 and 2019, measles increased among people under the age of 15, but in 2019 vaccination
coverage reached about 99%. In addition, since the burden of chronic diseases in the age group of 50 and older
is increasing, it is considered that the expansion of care for the elderly will become important in the future.
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Figure 28 Trends in Burden and Factors by Disease in Morocco by Age Group

(9) Mexico



More than 70% of Mexican adults have diabetes mellitus, the sixth largest number in the world in 20145,
Diabetes mellitus has been associated with cirrhosis and other liver diseases, kidney disease, and ischemic
heart disease. In addition, air pollution has been serious since the 1990s, and the problem was once improved
by the restriction of diesel vehicles and the inspection of exhaust gas, but the problem has worsened again due
to the partial deregulation in 2015. In some urban areas other than Mexico City, the standard has been greatly
exceeded, and there are concerns about the effects on respiratory diseases such as chronic obstructive
pulmonary disease and lower respiratory infections, ischemic heart disease, and stroke. As Mexico is a car-
oriented society and it is easy to obtain a driver's license, traffic rules are not fully understood and there are
many injuries and deaths due to traffic accidents.
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Figure 29: Mexico's burden of disease and causes of death

In recent years, with regard to the trends in the incidence of disease and the cause of death, interpersonal
violence has increased significantly in the 5-49-year-old generation. This is because organized drug trafficking
and human trafficking are rampant as social problems, and the number of crimes and murders has been
increasing in recent years®. In addition, the incidence of diabetes mellitus and related chronic kidney disease,
cirrhosis/chronic liver disease, ischemic heart disease, and stroke increased in the generation aged 15 years
and older, which is considered to be a risk of severe coronavirus.

3 International Diabetes Federation (IDF) "Diabetes Atlas"
¢ teleSUR "UN: Mexico's Violent Death Rate Resembles 'Country at War'"
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Figure 30: Mexico's burden and causes of death by disease over time
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(10)Brazil

As for the structure of diseases in Brazil, there are many non-infectious diseases such as ischemic heart
disease, stroke, diabetes mellitus, and chronic obstructive pulmonary disease, and in addition, interpersonal
violence and road injuries also rank high as in Mexico. The top diseases of DALY in 2019 are interpersonal
violence, ischemic heart disease and neonatal disorders. Meanwhile, the top 3 causes of death in 2019 were
ischemic heart disease, stroke, and lower respiratory infections, which were the same as those in 2015. Both
the DALY and deaths rankings for traffic accidents are down.
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Figure 31 Burden and Death by Disease in Brazil
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A comparison of recent trends shows that the decline in the number of major diseases is particularly large
for infants and young children, and the same trend is seen for those aged 14 and younger. On the other hand,
particularly in the age group of 50 years and older, the number of cases of heart disease, lung disease, and stroke,
which are direct causes of death, and the number of cases of diabetes mellitus, which can be a cause of these diseases,
have increased significantly. The fact that diseases, which are considered to be a major factor in the outbreak of
coronavirus, are spreading even among the elderly suggests that the care for the elderly may be more important.
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Figure 32 Trends in Burden and Cause of Death by Disease in Brazil by Age Group
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