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HEALTH AND SPORT COMMITTEE 

HEALTH HAZARDS IN THE HEALTHCARE ENVIRONMENT 

SUBMISSION FROM Professor Tom J. EVANS on behalf of the Scottish Healthcare-

associated Infection Prevention Institute (SHAIPI). I am Professor of Molecular 

Microbiology in the University of Glasgow and an Honorary Consultant in Infectious 

Diseases and General Medicine for Greater Glasgow and Clyde Health Board, and a 

Principal Investigator within SHAIPI. 

What is the scale of health problems acquired from the healthcare environment in 
Scotland? 
 

In common with developed healthcare systems worldwide, there are significant risks 
of health problems associated with the healthcare environment within Scotland. In this 
submission, I am focussing only on risks from healthcare-associated infection (HAI). The 
magnitude of HAI within Scotland have been very well-documented in reports from Health 
Protection Scotland1,2. A survey of such infections in 2016 showed that 1 in 22 acute adult 
in-patients had at least one HAI. Urinary tract infections were the most common HAI, 
representing about one-quarter of the total. HAI within intensive care units (ICU) are more 
common; 1 in 9 patients in ICUs had an HAI in the 2016 survey. Within the pediatric in-
patient population, the observed rate (excluding healthy newborns) was 1 in 37 patients; 
these are strongly associated within neonatal ICUs and most commonly are blood stream 
infections. 

From time to time, a HAI may spread rapidly within a healthcare setting, resulting in 
an outbreak, where more than one patient becomes infected with the exact same microbial 
strain. Sometimes more unusual microbial organisms may be the cause. In 2017, 167 
outbreaks and incidents were reported. It is also important to highlight the threats posed by 
new and emergent infections. Highly antibiotic-resistant bacteria continue to increase in 
incidence. A particular threat is posed by those microbes resistant to antibiotics called 
carbapenems – carbapenemase producing Enterobacteriacae (CPE). These organisms are 
typically resistant to virtually all conventional antibiotics. They may be carried within the 
normal gut flora for extended periods of time, and thus may be the source of infections, with 
potential to spread within the healthcare environment. 108 such CPEs were reported in 
2017; between 2003 and 2017, the numbers of CPEs reported have risen by 39.3%. Most 
of these microbes are colonisers of patients, but infections from CPEs are increasing, and 
there is a high potential for transmission within a healthcare system. Treatment options are 
very limited and attributable mortality from these infections is high.  

Finally, it is important to emphasise the risks posed by high consequence infectious 
diseases (HCID), such as viral hemorrhagic fevers (Ebola and related viruses) and novel 
respiratory pathogens such as Middle East Respiratory Syndrome Coronavirus (MERS-
CoV). These are very rare imported infections within the UK, but have high attributable 
mortality and can be readily transmitted within a healthcare setting. In Korea in 2015, one 
imported case of MERS-CoV resulted in spread to 25 patients and healthcare staff, 11 of 
whom died as a result of the infection. The Scottish response to such HCID is currently 
being developed under the auspices of the Scottish Health Protection Network. 
  

                                            
1 https://www.hps.scot.nhs.uk/haiic/sshaip/resourcedetail.aspx?id=3236 
2 https://www.hps.scot.nhs.uk/haiic/sshaip/resourcedetail.aspx?id=3475 



  REF NO. HS/S5/19/HHHE/6 

 2 

What/where are the main risks? 
 
 The consequences of HAI are multi-fold. The most serious consequences result from 
bloodstream infections (BSI), which represent about 9% of all HAI. The commonest 
organism isolated is called Escherichia coli (E. coli). Just under half of all BSI with E.coli are 
healthcare-associated. About one-third of these infections originate within the urinary tract; 
presence of a urinary catheter is a notable risk factor. The 30-day mortality from such 
infections is about 15%. BSI from E. coli are showing a steady increase of between 1-2% 
per year. 

The second commonest organism isolated is Staphylococcus aureus (SA). In 2017 
there were just over 1,000 healthcare-associated BSI from SA (about 2/3 of all cases of 
bloodstream infection with this organism). Historically, methicillin-resistant Staphylococcus 
aureus (MRSA) was found in about half of such infections, but over the last 10 years the 
incidence of MRSA has dwindled to about 5% of cases. Thus about 95% of cases of BSI 
from SA are from methicillin sensitive bacteria (MSSA), and the overall rate of infections 
from this organism has been almost unchanged over the last 5 years. 30-day mortality from 
bloodstream infection with MSSA is about 18%. About one-third of SA HAI originate from an 
intravascular device, commonly used in hospitals for the administration of drugs and fluids.  

Apart from these serious outcomes for patients, increased in-patient stay and 
additional drug therapy are estimated to result in an economic cost of £137 million within 
Scotland3.  

All areas within the healthcare environment are subject to HAIs. The burden of these 
infections increases markedly with advancing age. As noted above, interventions such as 
introduction of an intravascular device or urinary catheter are commonly found associated 
with the presence of an HAI. ICUs are particular risk areas within hospitals, as a result of 
the more severe underlying disease of patients requiring such care, and the high use of 
intravascular, urinary and other devices. Pneumonia associated with ventilation is also a 
significant problem. Neonatal ICUs are also a focus of HAIs, typically bloodstream 
infections.  

Although the recent cases of potential spread of fungal infections by an airborne 
route within the Queen Elizabeth University Hospital are of concern, such spread is 
extremely unusual indeed. Healthcare workers themselves are one of the main vectors of 
spread of infection from patient to patient, either from direct patient contact or from an 
environment contaminated by an infected patient. Airborne and droplet-carried infections do 
require careful control, as might result from respiratory viruses such as influenza and 
bacterial pulmonary infection with tuberculosis. Adequate provision of suitable airflow 
isolation rooms is important to limit spread of more severe infections from these organisms 
within hospitals.  
  
Are the current systems and processes in Scotland adequate for monitoring, 
reporting, eliminating or controlling these hazards? 
 
 There are strong systems for monitoring HAIs within Scotland overseen by Health 
Protection Scotland. As outlined above, however, there is a highly significant burden of 
these infections, and new threats are emerging. Incidence of many HAIs is not being 
reduced, and in important instances the rates are actually increasing, such as bloodstream 
infections with E. coli.  

                                            
3 https://www.hps.scot.nhs.uk/resourcedocument.aspx?id=5964 
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 The Scottish Healthcare-associated Infection Protection Institute (SHAIPI) is a 
research consortium of Scottish Universities funded by the Chief Scientists Office through 
the Scottish Infection Research network.  SHAIPI started work in 2015 and its current 
funding will end in 2020. Our vision is to become an internationally recognised Institute for 
excellence in HAI Research utilising rapid knowledge transfer, state of the art laboratory 
techniques, informatics and novel interventions in a co-ordinated fashion to tackle the threat 
to public health from emergent HAI and antimicrobial resistance. We have three 
workstreams: tackling HAI through the application of genomics; clinical infection informatics 
and antimicrobial stewardship; and applied infection prevention & control for  
existing, re-emerging and emergent HAI. The consortium has established a strong network 
that we believe is in a good position to contribute to the monitoring, reporting, and control of 
HAIs. 
 Firstly, the application of advanced genomic analysis to the detection and control of 
HAIs is a highly important area. We have used whole genome sequencing of a number of 
key HAI-associated pathogens to establish the molecular epidemiology of these infections 
across Scotland. This will then allow identification of important changes in the types of 
microbe causing infection and their antimicrobial sensitivities. Whole genome data linked to 
patient data allows identification of bacterial and host risk factors that can be utilised to 
identify high risk patients and HAIs and appropriate management pathways. Genome data 
is crucial in identifying organisms that form part of an outbreak and linked to environmental 
sampling can help to locate potential sources of infection. Our studies so far have helped in 
a number of hospital outbreaks and we have also preliminary data showing that 
transmission of MSSA does occur within healthcare settings in the same way that was 
observed for MRSA. We have also analysed the genomic make-up of clinical CPEs, and 
how these are perpetuated and spread within bacterial populations. Embedding these 
genomic techniques into more routine diagnostic and monitoring pathways will be a 
challenge, but will potentially greatly enhance the ability to limit the spread and incidence of 
HAIs. 
 SHAIPI is also examining the way in which linking patient data to risk factors and 
outcome from HAIs can help inform mitigating actions. Scotland is extremely well-placed to 
take advantage of such ‘big data’ analysis, since the community health index (CHI) uniquely 
identifies patients wherever they might present within Scotland and provides a near unique 
ability to link prescribing data, pre-existing health conditions, and previous healthcare 
contact with incidence and outcome from HAIs. Again, the ability to embed such analyses 
more firmly in routine practice will identify risk factors that can help reduce incidence and 
effects of HAIs.  
 Infection prevention and control is an essential part of any strategy to reduce the 
incidence of HAIs. Research within SHAIPI has helped identify evidence-based infection 
prevention strategies, human and environmental barriers to more effective infection control, 
and is beginning to develop targeted interventions to reduce HAIs. Such research will 
strengthen Scotland’s ability to control the hazards from HAIs in the future. 
 In summary, the existing systems and processes are a strong basis for the 
monitoring and control of HAIs. There have been some notable successes over the years – 
the very large reduction in MRSA as a significant HAI is due in large part to effective 
infection control measures. However, serious challenges remain, both from existing and 
novel pathogens, and there are unmet clinical needs.  The areas outlined above are where 
research and development can help contribute to a greater resilience of Scotland’s 
response to HAIs in the future. 
 


