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The infectious disease and resistance problem

Every year, 1.7 million children under the age of five die from pneumonia or diarrheal diseases.
Another 162 million children have a painful bacterial skin infection called impetigo which causes
blisters and swelling and results from poor sanitation practices. This means every eighteen and a

half seconds, a child dies from pneumonia or diarrhoeal diseases (Hall et al., 2018).

Despite an epidemiological transition in many high-income countries (HICs) from communicable

to non-communicable diseases (Omran, 1971), infectious diseases remain one of the biggest killers
in many parts of the world. The Institute of Health Metrics and Evaluation estimates that 18 percent
of deaths globally are from infectious disease. However, because the people dying from these
diseases are disproportionally young, they account for 34 percent of all life years lost to disease.
These numbers rise to 51 percent and 66 percent in low-income countries. Moreover, there is concern
that with the rise of antibiotic resistance, previously treatable infections may become deadly, and

communicable diseases may again be major causes of mortality.

Antibiotic resistance is a major global health threat, already contributing to nearly 5 million deaths
per year, with this number predicted to rise over the coming years (Murray et al., 2022). The majority
of these deaths occur in low- and middle-income countries (LMICs)—for example, over 99.5 percent

of deaths from AMR in children under five occur in LMICs (McDonnell and Klemperer, 2022).

This note was first published as evidence submitted to the UK All-Party Parliamentary
Group (APPG) on Antibiotics. The APPG publication is available here.


https://appg-on-antibiotics.com/inquiries/

Economic impact

Itisvery hard to measure the precise economic impact of endemic diseases, in part because the

link with poverty runs in both directions. However, we have reason to suspect the current economic
burden of bacterial infections and resistance is already quite high. We know that direct health costs
from resistance in high-income countries are substantial. For example, a patient in the US with
MRSA costs more than twice as much to treat as one who has a susceptible infection (Filice et al.,
2010). Costs will be higher in LMICs, too. The risk of illness from infectious disease appears to have
amajor impact on people’s willingness to travel to a country (Gallup et al., 2000; Smith et al., 2019;
Mertzanis and Papastathopoulos, 2021) which in turn impacts tourism and foreign direct investment
(FDI). Tourism accounts for 10 percent of the global economy, and has been estimated to be three
times more important that ODA for development (Mitchell and Ashley, 2010). Children can miss large
amounts of school due to illness, impacting educational outcomes, and adults miss time from work,
both due to their own illnesses and looking after others. Finally, reducing the mortality rate has large
economic benefits, both in terms of the contributions of the people who would otherwise die, but also
the impact it has more widely. Close family members’ output declines hugely through bereavement,
with estimates from high-income countries suggesting parent’s productivity more than halves for

six months following a child’s death (Fox, Cacciatore and Lacasse, 2014).

If resistance is to get worse, many of these problems will become more profound, and new problems
will occur. Routine surgeries such as hip and knee replacements might become too dangerous.
Areas of medicine like oncology, where current best practice often leads to a large suppression of
the immune system, will have to adapt treatments if they cannot rely on antibiotics to support the
patients’ weakened defences (Kwon and Powderly, 2021). This in turn will lead to even more tragic

losses in the UK and around the world.

All of this will lead to further economic costs. Even small impacts on economic trend growth rates
willlead to a very large economic impact. For example, in 2014 the AMR Review's cost estimates just
considered the impact of people leaving the workforce because of AMR: this was estimated to lead
toalessthan 0.1 percent reduction in yearly global growth rate. However, the compounding nature

of economic growth means that it would still reduce the global economy by an estimated 100tn USD
over 35 years (O'Neill, 2014). Taking into account wider indirect costs would predict a far sharper
decline. COVID highlighted the extent to which infectious diseases can undermine economic growth,
with global growth falling from 2.6 percent in 2019 to negative 3.3 percent in 2020 (World Bank)—

only the second negative year since World War Two.

We are likely to pay huge costs if resistance rates continue to rise (indeed, we plausibly pay large costs

already). It will be far cheaper to make investments now that prevent the rise in resistance.
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WASH as a solution

One intervention with the power to mitigate the threat from both antibiotic resistance and infectious
diseases more generally is investment in water, sanitation, and hygiene (WASH). Increasing access
to WASH is included in both the millennium development goals and sustainable development goals.
Forinfectious disease to spread, a susceptible individual must come into contact with the disease-
producing pathogens. The more connections there are and the greater the risk from each contact, the
greater the burden of diseases. COVID showed us that reducing connections in the long run is near
impossible. By reducing the chance of faecal-oral transmission when people meet, WASH makes

these connections—and by extension all of us—much safer.

There are countless studies showing that this will decrease the spread of many infections. For
example, when a US Navy training centre required sailors to wash their hands at least five times

a day, doctor visits for respiratory infections fell by 45 percent (Ryan, Christian and Wohlrabe,
2001). As many as 40 percent of hospital acquired infections in the US could be prevented if health
workers washed their hands as often as they should (Kampf, Loffler and Gastmeier, 2009). However,
undertaking this is near impossible where the infrastructure does not exist. In low-income
countries, approximately 35 percent of hospitals do not have soap, and a similar numberlack clean
running water (WHO, 2015). Staff are often required to wash their hands more than 100 times a

day (CDC, 2020). In practice, you likely need a sink beside every patient’s bed, otherwise regular

handwashing for medical staff can become hugely time consuming.

This is important for resistance as a reduction in the number of infections will greatly reduce
resistance in two ways. By breaking these chains of infections, investment in WASH will decrease the
demand for antibiotics. By decreasing the usage of antibiotics, investment in WASH will decrease the
rate of resistance developing. Secondly, with greater WASH each resistant infection will spread less,
reducing the number of people who get sick, and the opportunity for a resistant infection to become

dominant.

Investments in WASH are not gender neutral—evidence shows that poor WASH reinforces gender
inequalities (Caruso et al., 2015). For example, women fetching water face risks of infection, injury,
and sexual harassment. A lack of WASH in rural healthcare facilities, many of which are responsible
for childbirth, is especially concerning, exposing women to risk of infection and maternal mortality.
Globally, one million mothers and new-borns die yearly from infections immediately following birth
(WaterAid, 2021). One study in East Asia and the Pacific found only 44 percent of hospitals had clean
sinks with water, soap, and hand drying equipment in delivery rooms (Mannava et al., 2019). Through

investing in WASH, we can reduce infection rates, reduce AMR, and reduce gender inequalities.

WASHING AWAY RESISTANCE: WHY THE UK SHOULD INVEST IN WATER, SANITATION, 3
AND HYGIENE TO TACKLE ANTI-MICROBIAL RESISTANCE



Need for action

Antibiotic resistance is inherently a global problem, which necessitates working together. Resistance
developing in one country will spread worldwide and impact other countries. Thus, misuse in one
country, or poor WASH in one country, will impact the health of other countries. We must learn

from the lessons of COVID which demonstrated the interconnectedness of global health and the
importance of pandemic preparedness. Hoarding medicines in rich countries is clearly not a

tenable solution, as this leaves us vulnerable to variants/ resistant bacteria developing elsewhere
and spreading. Instead, we must work to develop infrastructure worldwide to prevent resistance/
variants developing anywhere. We must lay the foundation now, to ensure we are prepared to act as
the threat from resistance grows—it was only thanks for previous investments and research that we

were able to respond so efficiently to the COVID pandemic.

UK scientific expertise and thought leadership

The UK has long been a global expert and leader in this space. In the 19th century, much of the work
showing that cholera and other diseases spread through water rather than air happened here,
particularly led by John Snow. This led to a big push in the 19th century towards better water and
sanitation, with London becoming one of the first large cities that had a sewer system that drained
into the sea. In the 20th century, British scientists discovered penicillin and undertook much of

the early work into antibiotics. More recently still, the UK has stayed a leader in this space: the UK
established the AMR Review and led much of the diplomatic global effort around AMR, particularly
inthe G7, G20 and at the UN General Assembly. The Fleming Fund’s work has greatly improved global
surveillance systems for AMR and highlighted HMG's ability to improve global health infrastructure;
and NHS England is leading work in piloting a more sustainable way of purchasing antibiotics.
Making WASH and AMR a global priority for the FCDO would play into the UK’s national strengths,

and itis an area where the UK can continue to greatly improve global health.

Cost effectiveness

The exact cost-benefit will vary greatly by context, but the evidence we have suggests WASH will
usually be hugely cost effective in improving health, protecting the world from resistance, and
generating economic growth and opportunities. For example, at a cost of less than $1 per person per
year, all households in the world'’s 46 least developed countries could have handwashing facilities,
saving hundreds of thousands of lives (UNICEF and WHO, 2021). According to a 2020 speech by Dr
Tedros Adhanom Ghebreyesus of the WHO, “improving hand hygiene can generate savings in health
expenditure up to fifteen times the cost”; similarly, the economic benefits from improved sanitation

are five times greater than the cost.
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Despite the large benefits, WASH is often overlooked. Academic research, government funding, media
attention, and the general public are often drawn towards new and glamorous ideas. Reducing contact
between people and faeces is neither of these things, and this perhaps explains why the area receives
relatively little funding. However, this creates alarge gap that the UK can help plug. The UK is expected
to move back towards spending 0.7 percent of GNI on ODA in the 2024/25 fiscal year. This will create
an expected £5.7bn increase in the budget. In order to get the best value for the UK taxpayer and the
maximum benefit for the world's poorest, HMG and parliament should be planning how best to spend

this money. We believe WASH is an area where the benefits would be particularly high.

How the UK government should help lead a response

Two billion people in the world lack access to clean drinking water, and 3.6 billion do not have access
to safely managed sanitation in their homes (CDC, 2022). A priority should be working with countries

and NGOs to build the basic infrastructure the world needs.

The highest priority countries are those with the greatest epidemiological burden. Hot, densely
populated regions tend to be those most at risk. We should prioritise getting WASH to hospitals
lacking in clean running water—for example, rural hospitals. However, providing WASH
infrastructure in and of itself will not be sufficient—it is also important to consider behavioural
change initiatives to ensure people actually utilise the new facilities. Educational programmes that
improve handwashing, outline the importance of drinking clean water and reduce open defecation

can also greatly improve health, if well run.

Local contexts and political preference will dictate whether bilateral or multilateral investments
make more sense. We would recommend a greater focus on multilateral agreements which allow
forleveraging of funds from elsewhere. An example of where the UK has previously done this well

is with GAVI: DFID played an important role in the institution’s foundation as it met what the then
government saw as a clear global need. Since then, the UK has remained the biggest donor, and
accordingly has had an important say in the organisation’s direction. 31.6 percent of total funding to
date has come from the UK, meaning that for every pound HMG spent, GAVI has leveraged more than
two from elsewhere for an area the UK saw as a priority. France and the UK played this role jointly in
the establishment of Unitaid. A similarly ambitious effort to pull funding into a global WASH system

would have huge value.
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