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editorial

Helen Barry

She stresses the need to mind yourself.
A lot of interesting science in this our 

Winter edition. I was delighted to get some 
of the undergraduate project abstracts. 
There is always something in these projects 
that can be beneficial to others. I included 
the two Nobel Prize winning pieces that are 
particularly relevant to medical science, 
Hepatitis C and CRISPR. The article on 
CRISPR in our research section is a very 
comprehensive account of the development 
of a method for genome editing by the 
two researchers, Emmanuelle Charpentier 
and Jennifer Doudna. It’s astonishing 
to think this is the first time two women 
have shared the prize. We are all aware of 
Rosalind Franklin, whose work was central 
to the understanding of the molecular 
structures of DNA and RNA and whose 
role was side-lined for many years. The 
Nobel Committee has often been accused 
of snubbing women when considering 
nominations for the Nobel Prize. It is over 
50 years since Jocelyn Bell Burnell, whose 
ground-breaking discovery of pulsars was 
overlooked when her male supervisor was 
awarded the Nobel Prize in 1974. She was 
a pioneer in the astrophysics field. Her story 
highlights the importance of women and 
minority representation in the STEM field. 
An Irish organisation advocating for women 
in science and technology WITS, celebrates 
its 30th birthday this month. As we go into 
the third decade of the 21st century there 
is still a need for organisations like this to 
advocate for equality of access.

Brigid Lucey and colleagues conducted 
a very comprehensive analysis of patient 
demographics, laboratory tests and blood 
components as predictors of COVID-19 
disease. Their paper on this work is 
reproduced in our features section.

Medical scientists have done amazing 
work throughout 2020 and have been 
the key to the management of COVID-19 
throughout the pandemic. Míle buíochas 
agus Nollaig shona daoibh go léir. "

Helen Barry, CEO

from CORU on the necessity of applying 
as soon as possible is included.

I know from direct contacts with 
members and colleagues and from social 
media, just how busy labs are and the 
pressure under which medical scientists 
are currently operating. Gráinne Bowens 
gives us an insight into the additional 
pressures on our surveillance scientists. 
John O’Loughlin tells us about the new 
world of remote INAB inspections. There 
is a difference between stress and 
pressure. We all experience pressure on 
a daily basis, and it helps to motivate us 
and enable us to perform at our best. It’s 
when we experience too much pressure 
without the opportunity to recover that 
we start to experience stress. The 
HSE definition of stress is ‘the adverse 
reaction a person has to excessive 
pressure or other types of demand 
placed upon them’. Many are reluctant to 
talk about stress at work, fearing it will be 
seen as a weakness. There is no stigma 
in seeking help for stress, whether that 
is work related or otherwise. Anne Burke 
has written on her own experience and 
offers some tools and supports to help. 

The Academy is excited to be offering 
a Virtual Festival of Medical Science 
from the 30th November next. This was 
supposed to be our actual BioMedica 
in the CCD but, of course, had to be 
cancelled for the second time. We plan 
to have up to 20 sessions across all 
disciplines throughout the week. Our 
CPD Officers, Jemma and Leo have been 
facilitating a webinar each week. These 
are very popular and we are delighted 
with the attendance. A list of those held is 
included in their CPD report and they are 
available on our website for viewing by 
members.

I take this opportunity to encourage 
medical scientists to renew their 
membership of the Academy. This is the 
professional organisation advocating on 
behalf of medical scientists. Important 
to note that while CORU protects 
the patient, the Academy protects 
the medical scientist. CPD will be 
audited by CORU. The importance of 
a consistent approach to CPD cannot 
be overemphasised. The Academy can 
facilitate this easily and in a systematic 
way consistent  with CORU requirements.

I am aware of the long delays a lot of 
medical scientists are experiencing with 
their CORU applications. I have written 
about this previously. The Academy 
are working with CORU to help them 
in their assessment of applicants. We 
are also helping members with their 
documentation as required. I mentioned 
before the importance of using the 
correct title when applying. It is stating 
the obvious, but the grandparenting 
route to registration is for those MEDICAL 
SCIENTISTS who have worked as 
MEDICAL SCIENTISTS for two of the 
five years up to 31st March 2019. 
We understand medical scientists 
are using titles such as biomedical 
scientist, medical laboratory scientist or 
laboratory scientist, thereby causing their 
applications to be delayed. An article 

4 • converse • Winter 2020 



Sight OLO
Sight OLO from Sight Diagnostics is a high-
performance complete blood count (CBC) 
analyzer that provides accurate results in 
minutes. Its is CE Marked for point of care and 
FDA 510(k) cleared for moderately complex 
settings

© 2020 Cruinn Diagnostics Limited

5b/6b Hume Centre, Park West Industrial Estate, 
Nangor Road, Dublin 12, Ireland

Contact us today 01 - 6297400
info@cruinn.ie

Leading providers to laboratory  
& healthcare professionals in Ireland

Cepheid GeneXpert
Cepheid announces cevelopment of Four-in-One 
commbination test for SARS-CoV-2, Flu A, Flu B 
and RSV Four viral infections have similar patient 
presentations, making accurate detection and 
differentiation critical during this flu season.

Siemens Healthineers Collaboration 
with CDC Will Define Threshold  
for Neutralizing Antibody  
Sufficient to Confer Immunity.

Cruinn Magazine_advert_Oct_2020 AW.indd   1Cruinn Magazine_advert_Oct_2020 AW.indd   1 02/11/2020   09:2302/11/2020   09:23



6 • converse • Winter 2020 

weekends to prepare and review 
documents, prepare statements 
and work jointly with the MLSA 
to prepare COVID Committee 
submissions. This work is continuing 
with the proposed rapid entry 
training route, representation at 
HIQA, NPHET Advisory subgroup 
and representation at other National 
Committees and inclusive of 
submissions to public consultation 
strategy documents.

I salute your work and commitment 
to our profession, getting the job 
done professionally, with innovation, 
vision, solution driven and patient 
and quality focussed,  without 
drama, despite staffing and 
equipment restrictions.

I hope your Academy have 
represented you with professionalism 
and recognition and I ask you to 
support us in our/your continued 
promotion by membership support. 
We need to speak with the  support 
of your voices to achieve the long 
term goals of adequate staffing to 
support 24/7/365 clinical diagnostic 
services.  Equally importantly to 
without delay, progress career 
progression opportunities to retain 
the best and brightest into the 
future, at Consultant Grade Medical 
Scientist and early careers supported 
with a mentorship programme. 

I know the winter is even more 
challenging this year, we are working 
on your behalf to ensure that your 
contributions and expertise across 
all laboratory services, are no longer 
disregarded, unrecognised but rather 
centre stage in National decision 
making for any future diagnostic 
service provision models.

I wish you a safe Christmas period 
for you, your families and friends 

Regards

Ber

November already ! – 2020 a year 
where everything changed. 

Some changes were gradual, 
moving further apart from colleagues, 
friends and even extended family, 
until being near became a distantly 
remembered norm.  Reduced visiting 
and meet ups, challenging work 
environments, team working, every 
day a new PPE guideline, colleagues 
and friends unwell, uncertainty and 
requirements for laboratory services 
to continue operationally 24/7: all of 
this coupled with the loss of social 
pursuits and walking foreign hills or 
basking in sunnier climes.

In contrast, the airways are 
overflowing with Sars-CoV-2 testing, 
reagents, supplies, lack of supplies, 
new learning and medical scientists 
in the news, on the news, addressing 
mis-information and being recognised 
as a credible voice for clinical 
diagnostic laboratory services. 

While wishing and working for 
many years toward a louder voice, 
recognition, and a raised profile for 
the expertise of medical scientists, 
the Academy, was both well prepared 
and capable of providing factual and 
expert representation when requested. 
Contacts which had already been 
established with the HSE, Clinical 
Leads, Department of Health, HIQA, 
HSCP and others became invaluable 
in assisting pandemic responses. 
Indeed, it was the vision of Academy 
Council members which put in 
place Nationwide communications 
between Microbiology Laboratories 
and Laboratory managers to ensure 
appropriate positioning of reagents, 
equipment and verification processes. 
This has also occurred between 
Point of Care Managers and blood 
gas equipment redeployment. More 
recently these networks have again 
been required to provide timely 
responses to supplier reagent 
shortages. 

The Academy Council and subgroups 
gave of their time at evenings and 

Message from the President

message from the president
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ABSTRACT
We conducted a comprehensive analysis of patient demographics 
and laboratory tests encompassing Real Time PCR (RT-qPCR) 
and serology for SARS-CoV-2 in addition to blood components 
and clinical blood markers for COVID-19 disease. All relevant 
literature was included up to 15 July 2020 and multiple studies 
were analysed in tandem to correlate findings. For RT-qPCR, 
nasopharyngeal swabs are the most suitable samples based 
on detection rates by sample, but may require repeat testing. 
One-week post-symptom onset, serological testing is a more 
stable marker. Antibody titers have been linked to disease severity. 
Several clinical blood components and markers have been 
reported to be prognostically useful; however, care is needed 
when making interpretation owing to the association between 
raised levels of these being found for the co-morbidities that 
predispose to worse prognosis in COVID-19. Challenges in the 
current study when finding the information presented in this paper 
suggest the need for a quality assured database that outlines 
the complete set of results, anonymised patient data for each 
entry and a set of internationally-agreed guidelines for complete 
laboratory testing, documentation and open-access reporting. We 
suggest that such information would be useful to help with patient 
diagnosis and management, worldwide.

Contribution/Originality: This review compiles a large set of 
data on the efficacy of different laboratory tests in predicting 
severity of sequelae post COVID-19 infection and it recommends 
that anonymized patient results might be added to an international 
database from the time a pandemic is announced to help with 
patient management, worldwide. 

1. INTRODUCTION
There have been significant pandemics already in the first 
two decades of the 21st century. For example, by July 2003, 

the severe acute respiratory syndrome (SARS) pandemic 
had resulted in 8,096 reported cases, including 774 deaths in 
27 countries [1]. Certain severe acute respiratory syndrome 
coronavirus (SARS-CoV)-like viruses found in bats have 
recently been shown to be able to infect human cells without 
adaptation, suggesting the potential for SARS to re-emerge 
[2].

In May 2015, a single person returning from the Middle 
East started a nosocomial outbreak of Middle East respiratory 
syndrome coronavirus (MERS-CoV) in South Korea that 
involved 16 hospitals and 186 patients [3]. By July 2017, 
2,040 MERS-CoV laboratory-confirmed cases, resulting in 712 
deaths, were reported globally.

According to Pavia, despite the progress in pandemic 
preparedness, gaps remain including important scientific 
questions, adequate resources and importantly, the ability to 
rapidly deliver highly effective vaccines [4]. In December 2019 
a group of patients with pneumonia of unknown cause were 
confirmed to be infected with a novel coronavirus, known as 
2019-nCoV and then COVID-19, in Wuhan, Hubei province, 
China, which had previously not been detected in humans 
or animals [5]. This current SARS pandemic had, by 12 
July 2020, resulted globally in more than 12.7 million cases 
worldwide and in over 560,000 deaths [6].

The gold standard test used to diagnose COVID-19 cases is 
a Real Time Polymerase Chain Reaction (RT- qPCR) laboratory 
test, designed to detect at least one SARS-CoV-2 virus-specific 
sequence, incorporating an internal control in each test and 
performed on nasal, throat or nasopharyngeal swabs, sputum 
or bronchoalveolar lavage samples. RT-qPCR can be used 
to detect virus from samples from other sites such as from 
faeces. Notably, over 60% of errors occur in the preanalytical 
phase of any diagnostic process [7]. Ideally, a swab should 
be taken at the time of symptom onset when highest viral 
load occurs in COVID-19 to optimise virus detection [8]. The 
use of a chest computed tomography (CT) scan to diagnose 
COVID-19 in patients showing moderate symptoms where 
the RT-qPCR test result has been negative has also been 
recommended [9].

Cases noted as being critical, severe or non-severe 
have been useful for determining the notable risk factors 
relating to differences among a population relating to age, 
gender and co-morbidity. For example, Chinese cases are 
characterised based on the Guideline on the management 
of COVID-19, version 6 published by National Health 
Commission of the People’s Republic of China. According to 
these guidelines, ‘mild’ or ‘asymptomatic’ cases are defined 
by the lack of pneumonia in imaging results. ‘Moderate’ 
cases are characterised by the presence of a fever as well 
as pneumonia in imaging. ‘Severe’ cases are classified 
based on respiratory distress, where a respiratory rate of ≥ 
30 per minute, b) saturation ≤ 93%, and c) PaO2 / FiO2 ≤ 
300mmHg; ‘Critical’ was classified if one of the following was 
present: a) respiratory failure requiring mechanical ventilation, 
b) shock, and c) co-existing multiple organ failure requiring 

A Systematic Analysis of Laboratory-Guided 
Diagnosis and Management of Covid-19: 

Challenges And Recommendations
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close monitoring in the Intensive Care Unit (ICU). The 
early diagnosis of severe forms of COVID-19 is important 
for appropriate care of patients and for early decisions 
regarding assignment of intensive care unit beds.

The patient’s immune response to the virus is 
determined through IgM (acute) and IgG (chronic) anti-
SARS- CoV-2 antibody level detection. The management 
of patients with COVID-19 disease is supported by a range 
of standard-use laboratory tests including white blood 
cell counts, neutrophil and lymphocyte counts, platelet 
counts, fibrinogen levels and non-specific proinflammatory 
markers that include, for example, C-reactive protein 
(CRP), pro-calcitonin and D-dimer. Sette and Crotty have 
concluded from their analysis of a number of studies 
that SARS- CoV-2 pre-existing immune T cell mediated 
reactivity exists to some degree in the general, unexposed 
population [10]. It is hypothesised that this might be due 
to immunity to common cold coronaviruses. The authors 
note that this might have implications for COVID-19 
disease severity, herd immunity and vaccine development. 
It is unknown whether T memory cells are involved. 
Specifically, in COVID-19 patients, it has been shown that 
circulating SARS-CoV-2-specific CD8+ and CD4+ T cells 
were identified in approximately 70 and 100% of patients, 
respectively [11]. CD4+ T cell responses to SARS-CoV-2 
spike protein, which is the main target of most current 
vaccines in development, correlated with the degree of 
the anti-SARS-CoV-2 IgG and IgA antibody titers [11]. 
However, further studies are required using samples from 
acute patients and patients with complicated disease 
courses in order to fully elucidate the intricacies of the T 
cell response for the duration of the disease. In addition, 
further information regarding the longevity of the SARS-
CoV-2 immunological memory will need to be determined 
using samples from recovered COVID-19 patients.

The purpose of the current study was to review the 
range of laboratory tests that are useful to predict 
carriage, infection, prognosis and infectivity with SARS-
CoV-2 and to investigate whether a policy for early 
publication of a wide range of laboratory test results on a 
longitudinal study for a cohort of patients with a pandemic 
disease might be helpful in severity prediction, treatment 
and management of patients as the disease spreads 
elsewhere.

1.1. Methodological Explanation
Every effort was made to provide a comprehensive 
assessment of the peer-reviewed published evidence 
(PubMed, date of last search: July 15, 2020). There 
is international variability in testing and reporting 
methodologies and in particular, owing to the speed 
of the expansion of this pandemic, it should be noted 
that published studies relating to the virus detection 
were not accompanied by performance characteristics 
for the testing methods used. Multiple papers were 
reviewed on COVID-19 detection and the relationship 
between disease severity and variations in a variety of 
laboratory test measurements. It was deemed important 
to consult multiple papers, if available, on any topic to try 
to provide a balanced view, particularly as performance 
characteristics tended not to be defined for novel assays 
to detect the virus or immune response to the virus.

2. RESULTS
2.1. Investigation of the Symptoms of Patients with 
COVID-19 Disease
Table 1 shows symptoms and signs among patients 
diagnosed with SARS-CoV-2 infection. The table has been 
compiled from the findings of multiple studies [12-24]. It 
should be noted that the category denoted ‘All’ is higher than 
the sum of ‘Non-severe’, ‘Severe’ and ‘Critical’ categories 
owing to some of the reports that were included in the analysis 
not differentiating for severity.

Table-1. Symptoms by percentage occurrence of COVID-19 
patients, some of which were stratified by disease severity.
Source: Table compiled by the authors from publications 
numbered 12-24 in the references section.

2.2. Investigation of the Stability of the Virus in 
Respiratory Samples
Definitive diagnosis of COVID-19 disease has relied upon 
detection of the virus in patient respiratory samples. The 
stability of the virus in the patient sample over time, if there is 
to be a delay in testing, has been a consideration. Rogers, et 
al. [25] conducted an examination of storage parameters of 
liquid samples for the detection of virus by RT-qPCR by spiking 
high-titer SARS-CoV-2 remnant patient specimen into pooled 
SARS- CoV-2 RNA-negative specimen remnants for various 
media types: VCM, UTM®-RT, ESwabTM, M4 media and 
Normal Saline (0.9% NaCl). Samples stored at 18°C to 25°C, 
2°C to 8°C and -10°C to -30°C were tested regularly over 14 
consecutive days. Specimens consistently yielded amplifiable 
RNA with mean RT-qPCR crossing point (CP) differences of 
<3 for all sample types and storage conditions, indicating high 
stability of the virus in stored samples [25].

2.3. Analysis of Published Literature for Timelines for 
Detection of SARS-Cov-2 RNA in Nasopharyngeal Swabs 
and Faeces and Antibodies to SARS-Cov-2 Virus in 
Patients’ Blood Samples
Figure 1 displays the average values from collation of 
patient datasets from published reports [26-34]. It should be 
noted that the asymptomatic PCR % positive dashed line, 
showing results from testing throat swabs for the presence 

Symptom All Non-severe Severe Critical
 (n=2891) cases cases cases
  (n=1043) (n=255) (n=252)

Fever 88.62% 88.11% 87.45% 93.65%
Cough 69.15% 64.24% 82.75% 74.21%
Fatigue 34.69% 35.95% 35.69% 51.19%
Sputum production 27.88% 30.11% 25.49% 21.83%
Shortness of breath 20.79% 13.42% 34.51% 53.17%
Headache 11.21% 14.09% 14.51% 6.35%
Myalgia/arthralgia 10.31% 12.85% 11.76% 14.29%
Diarrhoea 9.96% 4.03% 11.76% 17.46%
Sore Throat 9.55% 12.56% 11.37% 1.59%
Nausea or vomiting 5.43% 4.12% 4.71% 9.13%
Chills 4.77% 9.68% 10.98% 0.79%
Nasal congestion 3.36% 4.51% 2.35% 0.40%
Tonsil swelling 0.86% 1.63% 2.35% 0.79%
Throat congestion 0.80% 1.63% 0.78% 1.59%
Conjunctival congestion 0.55% 0.48% 1.57% 0.00%
Haemoptysis 0.48% 0.58% 1.96% 0.00%
Enlargement of lymph nodes 0.07% 0.10% 0.39% 0.00%
Rash 0.07% 0.00% 0.78% 0.00%
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of virus, reflects patients who were asymptomatic following 
contact tracing after they were in close contact with a case 
(represented by day 0 on the x-axis, in this case) and who 
subsequently tested positive for the virus [34] with or without 
eventual symptoms of COVID-19 disease.

Figure-1. Timeline for detection of SARS-CoV-2 as a percentage 
of the infected population in different human sample types 
and distinguished for those mildly or severely affected by the 
infection where IgM and IgG are detected from blood samples.
Source: Figure compiled by the authors from publications 
numbered 26-34 in the references section.

The first antibodies produced during a typical immune 
response to infection are IgM antibodies followed by IgG. In 
SARS-CoV-2 infection, different types of seroconversion have 
been reported; these comprise IgM seroconversion before 
IgG, IgM seroconversion later than IgG, or synchronous 
seroconversion of IgM and IgG [26, 28, 32, 35-38]. It is 
important to consider that these observed differences could 
be due to variation in the assays used to detect and quantify 
antibody levels in these respective studies.

2.4. The Management of Patients Diagnosed with 
COVID-19
Blood parameter findings, presented in Figure 2, shows the 
collation of the results from 10 studies of the most- commonly 
used blood tests used to monitor the progression of COVID-19 
disease in patients: Zhou, et al. [24] (n=21); Guan, et al. [13] 
(n=1099); Wang, et al. [20] (n=125); Kim, et al. [15] (n=28); 
Chen, et al. [39] (n=99); Wu, et al. [40] (n=80); Zhang, 
et al. [41] (n=138); Lo, et al. [16] (n=10); Wan, et al. [17] 
(n=135); and Chen, et al. [12] (n=274). It should be noted 
that for fibrinogen levels the study population is low, due to a 
limited availability of patient data where fibrinogen levels were 
reported.

Figure 3 shows relative levels of blood cells, 
components and serum markers over time according 
to disease severity of COVID-19 disease as a further 
expansion of the total percentages shown in Figure 2. 
In Figure 3a distinct differences have been shown in the 
lymphocyte, neutrophil and platelet counts for survivors 
and non- survivors of COVID-19 disease for the cohort 
of patients who showed these signs. Figure 3B shows 
distinct differences between CRP, D-dimer, IL-6, LDH and 
ferritin levels for mild and severe cases in the first three 
weeks post-symptom onset.

feature

Figure-2. Prevalence of blood markers above or below the 
reference range from a study of reports on a total of 2,108 
patients diagnosed with COVID-19 disease.
Source: Figure compiled by the authors from publications numbered 
12, 13, 15, 16, 17, 20, 24, 39, 40 and 41 in the references section.

Figure-3. Timeline of increased and decreased blood cells 
(A) and serum markers (B) among patients who have been 
classified variously as being either mildly or severely affected 
by COVID-19 or as survivors or non-survivors of COVID-19.
Source: Figure compiled by the authors from publications 
numbered 15, 18 and 23 in the references section.

Figure 4 differentiates the percentage of each variable 
by severity using data collated from several studies [12, 
13, 16, 17, 24, 41-45]. It should be noted, however, that 
decreased neutrophils where the severity of the patients was 
noted was not found in any publication and that fibrinogen 
measurement specifically for non-severely affected patients 
was not reported in a way that could be extrapolated 
accurately for this paper. This figure represents average 
percentages derived from tests taken at different stages of 
illness. It should be noted that there were differences in the 
stratification of patients between Figure 3 and 4 where the 
patient populations were divided into survivor and non-
survivor versus non-severe and severe/critical, respectively, 
for the purpose of analysis.
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samples tested. Three separate studies that investigated 
longitudinal examination, however, saw 55%, 47%, 45% and 
35% detectability, respectively, during analysis in weeks 1, 2, 
3 and 4. While detectable virus was found from days 29-33, a 
prevalence value was not reported in the literature for the study 
population. A collection of three population studies [27, 29, 
31] comprising 4,918 COVID-19 patients resulted in detection 
of the virus in 40% of nasopharyngeal swabs. However, for 
four studies that conducted longitudinal testing, 73%, 72% 
and 50% of samples were positive for the virus across weeks 
1, 2 and 3, respectively. Oropharyngeal (throat) swab sample 
data were gathered from four studies [27, 29, 31, 46] a total 
percentage detectability of 39% was observed, however, 
during a longitudinal study a 55%, 44% and 32% detectability 
was recorded across weeks 1, 2 and 3, respectively. Tears/
conjunctivital secretions accounted for a total detectability of 
3%, and when examined longitudinally, a 3% detectability was 
observed in week 1 [43]. Two case studies were examined 
when analysing blood samples and a total of 5/316 samples 
(2%) were detectable for the virus [29, 46]. A 22% detectability 
in blood samples was observed in week 1. Urine samples 
were the least useful method in detecting COVID-19, as a total 
percentage detectability of 1% was observed across 2 studies 
[29, 33]. During longitudinal analysis, a 1% and 2% percentage 
detectability was observed in weeks 1 and 2, respectively.

3. DISCUSSION
COVID-19 presents common dominant symptoms in the 
literature as seen in Table 1. The most common symptom 
is fever, noted in 88.62% of cases. Cough is also reported 
commonly at 69.15% of cases. Shortness of breath shows a 
higher frequency of reporting as case severity increases, with 
13.42% in non-severe cases, 34.51% in severe cases and 
53.17% in critical cases [12-24].

Other symptoms commonly reported included headache 
and fatigue as shown in an American study [47] and sore 
throat [15]. Most patients also experience more than one 
symptom [20]. Less dominant symptoms include nasal 
congestion, myalgia, arthralgia, chills, throat congestion and 
tonsil swelling [24]. Additionally, diarrhoea has been reported 
to be an uncommon finding in patients with COVID-19, for 
example appearing in 3 of 125 patients in one study [20] and 
in 3 of 28 patients in another [15]. When different studies 
were combined the overall prevalence of diarrhoea as a 
symptom in patients diagnosed with COVID-19 was 10% 
Table 1. A more focused study on GI symptoms, that found 
it to be more common, determined that 24.2% of 58 patients 
studied reported diarrhoea [48] with 61.1% of patients in this 
study showing some form of GI symptoms, including anorexia 
(17.9%) and nausea (17.9%). Interestingly, 11 (11.6% of the 
study population) of the COVID-19 positive patients showed 
GI symptoms exclusively and had no CT imaging features of 
COVID-19 pneumonia. The presence of GI symptoms in this 
study were not linked to outcome, however. This study by Lin, 
et al. [48] does suggest that multiple types of testing may be 
needed for diagnosis of COVID-19 disease in any population, 
considering transmissibility concerns. Bronchoalveolar lavage 
shows the highest level of virus detectivity among the sample 
types used for RT-qPCR Figure 5, although its necessitating a 
more invasive procedure for sample collection than the other 
sample types used means that it is used on a minority of 
patients.

Figure-4. The prevalence of blood markers above or below the 
reference range for non-severe patients (n=1164) and severe/
critical patients (n=453) following diagnosis with COVID-19 
disease.
Source: Figure compiled by the authors from publications numbered 
12, 13, 16, 17, 24, 41, 42, 43 and 44 in the references section.

Figure 5 denotes percentage of total positive test results 
recorded for different sample types within published literature 
based on an amalgamation of data across different studies. 
The table also represents the percentage positivity of recorded 
samples arranged in weekly intervals for each sample type 
where these were available. 

Figure 5 shows the relative detection levels of COVID-19 
by RT-qPCR. Bronchoalveolar lavage data consist of an 
amalgamation from three studies [27, 29, 31]. Using this 
method, 89% of these COVID-19-containing samples were 
detectable upon analysis, while weeks 2 and 3 showed both 
100% detectability and 78.6% detectability, respectively. Note 
that blank boxes within the figure denotes data that is not 
available.

Figure-5. Hierarchy of usefulness of different sample types 
and the associated percentages of positivity over time for the 
diagnosis of COVID- 19 post-symptom onset using RT-qPCR.
Source: Figure compiled by the authors from publications numbered 
27, 29 and 31 in the references section.

According to the WHO-China joint report on COVID-19, 
sputum is produced in 33.4% of all patients with COVID-19. 
Of 690 patients who produced sputum, these samples were 
analysed across 5 different studies [27, 29, 31, 33, 43] and 
overall, 77% were detectable for the virus. When examined 
longitudinally, 98% detectability was observed in week 1 (days 
0-7), 82% detectability was observed in week 2 (days 8-14), 
70% detectability was observed in week 3 (days 15-21) and 
54% detectability was observed in week 4 (days 22-28).

Faecal sample positivity data collected from three studies 
[29, 30, 33] showed an average detection rate of 41% for 
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further difference in age was noted in a study which compared 
severe and mild cases, where an average age of 37 years was 
noted in mild cases while the average age of severe cases was 
61 years [16].

More males than females are noted to be affected by 
COVID-19 and the outcomes for men appear to be worse than 
for women [13, 20, 24]. The proportion of females diagnosed 
with COVID-19 disease in a study population has been shown 
to range from 25.8% [33] to 41.9% [13]. A meta-analysis which 
focused on the outcomes of patients by gender in China which 
included data from the 2003 SARS outbreak found that men 
were 2.3 times as likely as women to die from SARS-CoV-2 
infection [14].

Co-morbidities are also very common among the critically 
ill, with 76% having at least one in one study [24]. The most 
common co-morbidity in all studies is hypertension, the 
prevalence of which increases between severity class [13, 21]. 
Diabetes has been shown to be a co-morbidity that includes 
a higher likelihood of gastrointestinal symptoms and a higher 
mortality rate [19]. It has also been noted that patients with 
severe COVID-19 and diabetes have increased leukocytes, 
neutrophils and decreased lymphocytes when compared to 
patients that are severe but not diabetic [22]. It has been shown 
that asymptomatic cases are on average younger and less likely 
to present with clinical anomalies such as lymphopenia and 
leukopenia [55] although significantly higher levels of creatine 
kinase-MB have been found in asymptomatic groups [56]. 
Evidence of asymptomatic transmission to co inhabitants has 
also been reported [55].

Diagnosis using serological tests is most useful for patients 
presenting after disease onset, in particular those with mild 
illness, or those presenting late as these patient populations will 
have a low viral load which may be below the limit of detection 
for RT-qPCR. These tests are also important diagnostic tools for 
identifying individuals who have seroconverted and also those 
that could donate blood for convalescent plasma treatment [57]. 
In order to be diagnostically useful, it is important to chart the 
dynamics of the host antibody response that occurs following 
SARS-CoV-2 infection in order to ensure samples for serological 
testing are taken at the correct time to avoid false negatives. 
As this is a new virus that has not been encountered in the 
clinic before, the antibody response is still being characterised. 
Indeed, the time course for SARS-CoV-2 antibody development 
varies between published studies and the method used for 
antibody detection and quantification. However, several studies 
have permitted a general timeline to be extrapolated and this 
is shown in Figure 1 and differentiated on the basis of clinical 
severity of disease. It should be noted that the majority of 
studies focus on IgM and IgG antibody levels, with limited 
information regarding the role or kinetics of secretory IgA 
antibody levels in response to SARS-CoV-2 infection.

Guo, et al. [26] investigated the kinetics of the antibody 
response to SARS-CoV-2 in 140 infected patients. An ELISA-
based assay (using purified recombinant nucleocapsid proteins 
as coating antigens) was used to measure IgA, IgM and IgG 
antibody levels in 208 plasma samples; 82 confirmed cases and 
58 probable (patients tested negative by RT-qPCR but exhibited 
other suggestive manifestations) cases. Of the 208 plasma 
samples tested, 90.4% (188/208) and 93.3% (194/208) were 
positive for IgM and IgA, respectively. Furthermore, analysis of 
the 41 acute phase plasma samples (collected 1-7 days PSO) 
showed that IgM and IgA antibodies were detected in 85.4% 
(35/41) and 92.7% (38/41) of samples, respectively. IgM and 
IgA antibody levels increased from days 0-7 to days 8- 14 with 

The molecular detection of SARS-CoV-2 virus in patient 
samples depended on the development of new assays (of 
which many were developed commercially in the first weeks and 
months of the pandemic), in contrast to the use of routinely-used 
tests for assaying blood components or markers. The sensitivity, 
specificity, positive predictive and negative predictive values 
were not quoted for the assays that were analysed in the current 
study for the detection of SARS-CoV-2 virus, so the sensitivities 
or accuracies of any of the assays used to generate these data 
are unknown. Encouragingly however, one recent study by Van 
Kasteren, et al. [49] that compared seven manufacturers’ RT-
qPCR assays for the detection of SARS-CoV-2 RNA found that 
while sensitivity levels for the assays varied six-fold, there was 
no-cross-reactivity noted and 96.4% of symptomatic individuals 
had viral loads above the lowest limit of detection found. Figure 
1 shows reported levels of detection of virus in throat swabs 
post symptom onset.

From a detection perspective salivary viral load was highest 
during the first week post-symptom onset [37]. Slow viral RNA 
clearance (≥15 days after illness onset), is associated with 
male gender, advanced age, hypertension, severe illness at 
admission and corticosteroid treatment [50]. In one longitudinal 
study of 23 patients. Liu, et al. [51] have found that patients 
with severe COVID-19 tend to have a high viral load and a long 
virus-shedding period, a finding mirrored by that of Zheng, 
et al. [33] but not by Lavezzo, et al. [52] when the latter were 
investigating viral loads in symptomatic and asymptomatic 
cases. Liu, et al. [51] found that the mean viral load of severe 
cases was around 60 times higher than that of mild cases. The 
assay Cycle Threshold (Ct) values of severe cases remained 
significantly lower for the first 12 days after onset than those 
of corresponding mild cases [51]. The findings of Chen, et al. 
[53] has shown that those in a high-transmission setting had 
a higher viral load, higher temperature and lower lymphocyte 
count compared with those from a low-transmission area, 
indicating enhanced immune responses and exhaustion of 
immune cells due to persistent and large-scale viral infection 
[53]. Overall, these findings suggest both that the Ct figure 
should be reported by the laboratory rather than the standard 
reporting as virus detected or virus not detected as this may 
help prognostically and that repeated RT-qPCR testing may be 
helpful for guiding patient management. It has been shown by 
Rogers, et al. [25] that viral RNA is stable over time should there 
be a delay between collection of any respiratory sample and 
testing. Furthermore,

Amanat, et al. [54] compared reactivity of heat-treated 
and non-heat-treated serum samples and found that heat 
inactivation (56oC for 1 hour) did not negatively impact assay 
performance. This is an important observation as one hazard 
associated with serological testing of COVID-19 patients is 
that the SARS-CoV-2 virus could still be present in the sample, 
particularly if the sample is taken during the acute phase of 
infection. They also found no significant difference between 
serum and plasma samples, suggesting both specimen types 
are suitable for serological testing [54].

RT-qPCR of faeces samples has been shown to be useful 
in some cases, albeit being diagnostic of fewer COVID-19 
patients than respiratory sampling allows (Figure 5) although 
diarrhoea was noted as a symptom in only 10% of patients, 
overall (Table 1). This suggests that diarrhoea should not be 
the deciding factor for testing faeces for SARS-CoV-2 carriage. 
Disease classification and age of patients appears to be highly 
correlated. Severe cases are more likely to be older than non-
severe cases, by a medium of 7 years in one study [13]. A 
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PSO and that the positive detection rate increases significantly 
(98.6%) when RT-qPCR and ELISA tests are combined 
compared to RT-qPCR alone (51.9%). However, it is important 
to note in this study that 18 of the 82 confirmed cases (22%) 
tested negative for IgM. This could be due to timing as 13 of 
these patients were enrolled less than 7 days after symptom 
onset [26]. Furthermore, although this assay exhibited no cross-
reactivity against NL63, 229E, OC43 and HKU1, strong cross-
reactivity was observed with SARS-CoV by Western blotting and 
ELISA.

Secretory IgA plays a crucial role in mucosal immunity, 
and mucosal surfaces are the first point of entry for several 
pathogens including SARS-CoV-2. A study examining the 
kinetics of the IgA antibody response in patients with confirmed 
SARS-CoV-2 infection by RT-qPCR showed that IgA levels 
increased from onset of symptoms and peaked at 20-22 days 
PSO [59]. The IgA antibody response was stronger and more 
persistent than that observed for IgM, where IgM antibody levels 
peaked at 10-12 days and declined from day 18 PSO [59]. A 
study by Fourati, et al. [60] observed significantly higher levels 
of IgA and IgG antibody titers in ICU patients that survived 
compared to non-survivors. However, further longitudinal studies 
are needed.

The humoral immune response, in particular the generation 
of neutralising antibodies, plays an important role in disease 
surveillance and protecting individuals from future reinfection. 
The persistence of protective antibodies in patients that have 
recovered from COVID-19, and whether such patients can 
become re-infected, remains an important question in the 
field. Information can be gleaned from past studies on SARS-
CoV, which showed that 11.8% of patients were positive for 
IgG antibodies 7 days PSO [61]. It was shown that IgG and 
neutralising antibody (NAbs) levels peaked at 4 months PSO 
and gradually decreased from 74.2% (IgG) and 83.9% (NAbs) 
3 years PSO to 8.7% (IgG) 6 years PSO [62-64]. Most SARS-
CoV-2 studies to date have analysed serum samples collected 
from patients during the acute phase of illness. However, a 
study by Du, et al. [65] conducted serological tests on 60 
convalescent patients, where serum samples were obtained 
between 32 and 61 days PSO of COVID-19. Of these, 78.3% 
(47/60) tested positive for IgM and 100% (60/60) tested positive 
for IgG. The average antibody titer was 74.1+79.2AU/ml and 
244.2+209.4 AU/ml for IgM and IgG, respectively. A follow up 
test (48-58 days PSO) on ten of these patients approximately 
7 days following the first test (41-51 days PSO) showed an 
average reduction of 28.3% in IgM levels (126.9 AU/ml to 36.0 
AU/ml) and an average reduction of 33.6% in IgG levels (393.0 
AU/ml to 132.2 AU/ml), suggesting that antibody levels are not 
always maintained at a high level in convalescent patients [65].

Serological studies are also important in order to predict 
population immunity and determine the percentage of the 
community/population that have been infected and for how long 
they carry the virus (i.e. asymptomatic virus carriers). A recent 
study examining a population of Vo’, a small town in Italy, found 
that 42.5% of patients with confirmed SARS-CoV-2 infection 
(RT-qPCR on samples obtained by nasopharyngeal swab) 
were asymptomatic [52]. Additionally, a seroepidemiological 
study of SARS-CoV-2 infection in Spain (ENE-COVID; 61,075 
participants) by Pollán, et al. [66] showed seroprevalence 
was approximately 5% and 4.6% in the non- institutionalised 
population (between April 17 2020 and May 11 2020) using 
a point-of-care test or chemiluminescent immunoassay for 
IgG antibodies, respectively. Based on the point-of-care test, 
seroprevalence gradually increased with age from 1.1% in 

no further increase between days 15-21 or day 21 onwards. 
IgG antibodies were detected on days 0-7, increased on days 
8-14, continued to increase on days 15-21, and plateaued by 
day 21. In a study conducted by Zhao and colleagues [32] 
the seroconversion rate of 173 patients was determined. This 
patient population consisted of 51.4% females (89/173) and 
48.6% males (84/173), with a median age of 48 years. All 
patients enrolled in the study presented with acute respiratory 
infection syndrome and/or CT abnormalities, in addition to a 
positive RT-qPCR test for SARS-CoV-2 from an upper respiratory 
tract sample. Antibody levels were measured using ELISA; 
the specificity of the assays was 99.1% (total antibodies), 
98.6% (IgM) and 99.0% (IgG). The seroconversion rate for 
total antibody was 93.1% (161/173), 82.7% (143/173) for IgM, 
and 64.7% (112/173) for IgG. Twelve patients (6.9%) remained 
seronegative for total antibody, possibly due to the unavailability 
of serum samples for testing at the later stage (<13 days 
PSO) of their illness. The median time for seroconversion was 
day 11 (total antibodies), day 12 (IgM) and day 14 (IgG) PSO. 
Antibodies were detected in <40% of patients 1 week following 
onset, however this increased to 100% (total antibodies), 
94.3% (IgM) and 79.8% (IgG) 15 days after onset. Interestingly, 
in this study there was no significant difference in the rate of 
seroconversion between severe and mild patients [32].

Stratification of COVID-19 patients into mild/moderate, severe 
and critical groups showed a difference in antibody kinetics 
[28]. IgM levels of the non-critical group rose steadily from day 
5, before peaking at day 16 and then gradually declining. A 
different pattern is observed for the critical group, where IgM 
levels begin to rise steadily from day 10 and peak on day 23 
before steadily decreasing. A similar observation was made for 
IgG levels, where the non-critical groups exhibited a gradual 
increase from day 5. Indeed, IgG levels of patients in the mild/
moderate group were still increasing on day 28. For the critical 
group, IgG levels rose steadily from day 7 and levels peaked on 
day 20. Overall, patients in the critical group exhibited a stronger 
antibody response compared to non-critical patients over the 
time period examined [28]. Several studies have shown that a 
higher antibody titer is associated with a more severe clinical 
classification, suggesting that a high antibody titer could be 
considered a risk factor for severe COVID-19, independent of 
age, gender and comorbidities [28, 32, 36]. In contrast, To, et 
al. [37] found no correlation between serum antibody levels 
and clinical severity. Furthermore, a study by Chen, et al. [58] 
found no significant difference in antibody levels between 
adults and paediatrics (median age 14.5 years). Levels of IgM 
were 1.22+0.39 g/L (paediatrics; n=12) versus 1.03+0.41 g/L 
(adults; n=20) [p=0.2515] and levels of IgG were 10.86+1.44 
g/L (paediatrics; n=12) versus 11.85+4.51 g/L (adults; n=20) 
[p=0.9805].

In the early phase (within 7 days PSO) RT-qPCR has the 
highest sensitivity compared to antibody testing. However, past 
this time, antibody testing proves to be more sensitive. In a 
study conducted by Zhao, et al. [32] samples from hospitalised 
patients taken 8-14 days PSO exhibited sensitivities of 89.6% 
(total Ab), 73.3% (IgM) and 54.1% (IgG) compared to 54% for 
RT-qPCR. This increased to 100% (total Ab), 94.3% (IgM) and 
79.8% (IgG) compared to RT-qPCR (45.5%) 15-39 days PSO. 
Furthermore, patients with undetectable RNA in respiratory 
tract samples collected during day 1-3, day 4-7, day 8-14 and 
day 15-39 had total antibody detection rate of 28.6% (2/7), 
53.6% (15/28), 98.2% (56/57) and 100% (30/30), respectively. 
Furthermore, a study by Guo, et al. [26] showed the detection 
efficiency by IgM ELISA was greater than RT-qPCR 5.5 days 
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have likewise been observed in the more critically ill [20]. 
Elevated CRP has been shown to be much more prominent in 
critical cases than severe when two groups are compared as 
suggested in Figure 3B. For example, one such study found 
that 81% of critically ill patients had elevated CRP while 56% 
of non-severe patients had elevated CRP Guan, et al. [13]. 
Gonçalves and Sesterheim [70] in a study of diabetic and 
obese patients with COVID-19, have suggested that serum 
amyloid may play a key role in the pathogenesis of COVID-19, 
in addition to potentially having a prognostic role.

COVID-19 includes an evolving set of clinical 
manifestations, including stroke and cardiomyopathies 
associated with coagulopathy and vasculopathy, which can 
cause sudden death and other serious morbidities [71]. A 
study by Fogarty, et al. [72] has shown that race and ethnicity 
have major effects upon thrombotic risk, with significantly 
lower risk in Chinese compared to Caucasian individuals. 
Fogarty, et al. [72] also note that severe COVID-19 infection 
is associated with a significant coagulopathy in Caucasian 
patients that correlates with disease severity and that probably 
contributes to the underlying pulmonary pathogenesis [72]. 
This study showed similar findings to those of Zhou, et al. [24] 
and Guan, et al. [13] in that significantly raised fibrinogen, 
D-dimer and CRP were found in the poor prognosis group. 
Artifoni, et al. [73] go further in suggesting that D-dimer level-
guided aggressive thromboprophylaxis regimens using higher 
doses of heparin should be evaluated in prospective studies. 
These authors thereby place a value on repeated testing of 
D-dimer for patient management during treatment.

Ferritin (Figure 3B) can be used as both a biomarker of 
disease progress and prognosis. However, the precise 
mechanism by which ferritin contributes to disease in sepsis, 
rheumatologic, immunologic and malignant disorders 
remains incompletely understood [74]. A Spanish study 
of cerebrovascular disease in COVID-19 has noted this 
complication to occur in 1.4% of cases studied (1,683 
admissions of patients with COVID-19 disease of which 23 
showed cerebrovascular symptoms), 17 suffering from stroke 
at which time ferritin levels were raised [75]. Most recently, 
in a paper by Ellul, et al. [76] where 96 patients with stroke 
have been described, patients frequently had vascular 
events in the context of a pro-inflammatory hypercoagulable 
state with elevated CRP, D-dimer, as well as ferritin. It has 
previously been reported that hyperferritinaemia, regardless 
of the underlying pathology, is associated with multiple organ 
dysfunction and high mortality [74]. It should also be noted 
however, that hyperferritinaemia has been already associated 
with obesity [77] and diabetes mellitus [78].

Lymphopenia is common in cases where it is reported, with 
38.4% - 82.1% of patients exhibiting low white blood cells 
counts [13, 20, 67]. Levels have been as low as 61 cells/µL 
in severe-type patients [43] where the normal range in adults 
is 1,000-4,000/µL, and this finding has been reported to be 
more common in severe cases [15]. Levels of lymphopenia 
appears lower again in critically ill populations, where 92% 
of critical cases showed lymphopenia, compared to 75% of 
severe cases in comparison reports [24].

From this analysis it was evident that future studies would 
benefit from incorporating follow-up or longitudinal sampling 
of their patient cohorts. Predictive algorithms might be 
expected to be useful; Banerjee, et al. [79] have already 
demonstrated that machine learning and artificial intelligence 
can be used to help to predict SARS-CoV-2 infection from full 
blood counts, for example.

infants younger than 1 year before plateauing at approximately 
6% in adults aged 45 years or above. However, seroprevalence 
was lowest in adults aged 85 years or more when serum 
samples were analysed by immunoassay. No differences 
between males and females was reported. Interestingly, 
asymptomatic patients comprised 32.7% and 28.5% of 
the population based on the point-of-care test and the 
immunoassay, respectively [66].

Several blood and inflammation markers were identified in 
asymptomatic cases which have previously been reported 
in symptomatic cases, including lower white blood cell and 
lymphocyte count and elevated or decreased platelet counts. 
Figure 3 shows that there are several blood analytes which may 
be predictors of more severe disease progression. Decreased 
leukocytes and platelets and increased D-dimer, C-reactive 
protein and procalcitonin were all more common among 
severe/critical patients than non-severe patients. Increased 
fibrinogen and increased IL-6 were also very common among 
the severely ill although a lack of data for non-severe patients 
prevents a comparison as does a direct comparison with levels 
of these markers in patients with co-morbidities associated 
with higher than normal levels in their own right prior to 
contracting SARS-CoV-2. Reports have highlighted additional 
blood analytes suggested to be useful in determining severity 
in certain patients with COVID-19 disease, including elevated 
levels of lactate dehydrogenase as shown in Figure 3B and 
creatine kinase-MB [56]. Elevated levels of D- dimer are 
commonly reported alongside elevated levels of C-reactive 
protein in severe patients [13, 24, 67]. In non- severe patients, 
elevated levels of C-reactive protein remain common, but 
D-dimer is less likely to be elevated [13, 67].

Laboratory finding of patients with different severity 
classifications may also be useful in determining at risk groups 
and evaluating prognosis. Elevated inflammatory blood protein 
levels are persistent in patients infected with COVID-19. 
D-dimer and IL-6 have been identified as possible markers 
for a worse prognosis due to commonality of levels above the 
reference range for more critically ill patients [12, 23]. A Study 
by Zhang, et al. [67] who examined the D-dimer levels of 343 
cases found that D-dimer levels on admission greater than 
2.0µg/mL were an effective predictor of mortality in patients 
with COVID-19, with a sensitivity of 92.3% and a specificity 
of 83.3%. This included 12 non-survivors with D-dimer levels 
above this cut off, who on admission had no severe symptoms 
[67].

However, regarding IL-6, there are other conditions that are 
associated with an increased IL-6, such as obesity [68] so 
the usefulness of IL-6 as a predictor for severity of outcome 
in COVID-19 disease in patients with conditions that have 
associated inflammation detectable via IL-6 requires further 
study. In a detailed study, for any link between obesity and 
severity of COVID-19 disease, Zheng, et al. [33] found that 
when compared to those with non-severe COVID-19, patients 
with severe disease were more obese (89.5% vs. 59.6%, p = 
0.021). Similar to the study by Kern, et al. [68] the study also 
notes that it has previously been established that increased 
inflammatory activity in the liver and visceral fat is correlated 
with increased levels of IL-6 [69] which may lead to greater 
severity of COVID-19. The obese severe cases in this study 
were also more likely to smoke. This trend is mirrored in other 
comparison studies [20]. The number of smokers in one study 
increased from 13.1% to 22.1% when comparing non-severe 
and severely affected populations [13].

Elevated levels of CRP and serum amyloid (data not shown) 
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4. CONCLUSION
Based on analysis of the literature there is no specific symptom 
that can be used to predict COVID-19 disease. Analysis of 
respiratory sample stability over time indicates that delays in 
testing for up to 14 consecutive days does not impact on viral 
RNA quality. It was notable that performance characteristics 
were not reported for COVID-19 specific tests necessitating an 
investigation for consensus using multiple papers. There are 
differences both in detection rates among respiratory sample 
types (highest in sputum for patients producing sputum and 
otherwise highest using nasopharyngeal swabs) and over the 
course of COVID-19 disease post symptom onset. An initial 
negative RT-qPCR results warrants multiple samplings in 
suspected cases. Temporal overlap with the patient’s immune 
response shows that in the early days post symptom onset, 
antibody detection (IgM and IgG; there is limited information 
currently for secretory IgA) testing could be informative, however. 
Antibody titers are higher in critical cases. Most investigators of 
the effect of viral load on severity of disease suggest that the 
higher the viral load in respiratory secretions the more severe 
the infection, which suggests that reporting strategies for RT-
qPCR should include the Ct for the test result rather than stating 
solely that SARS-CoV-2 was detected. A number of standard 
blood marker laboratory tests have been found to be useful 
prognostically for patients diagnosed with COVID-19 disease. 
However, the co-morbidities that predispose patients to severe 
viral disease also cause abnormally high levels of at least 
some of these markers in their own right prior to contracting 
COVID-19.

The challenges in the current study in finding the information 
presented in this paper suggest the need for a quality assured 
database that outlines the complete set of results, anonymised 
patient data for each entry and a set of internationally-agreed 
guidelines for complete laboratory testing, documentation and 
open-access reporting. We suggest that such information would 
be useful to help with patient diagnosis and management, 
worldwide.
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References can be accessed at: 
http://www.conscientiabeam.com/journal/99/html/6142

Saliva RNA Collection & Preservation 
Device, from Norgen Biotek

Saliva is a great, non-invasive alternative to nasopharyngeal 
and oral swabs for COVID-19 Detection. 

Norgen Biotek's Saliva RNA Collection & Preservation 
Device provides an easy-to-use, non-invasive and safe way 
to collect samples while also inactivating SARS-CoV-2 virus. 
This renders the sample non-infectious for safer and easier 
transport and storage. It also reduces the risk of infection 
among laboratory personnel. 

Norgen Biotek's collection and preservation device 
stabilizes the nucleic acid from the point of collection, 
maintaining their integrity at room temperature, without risk 
of degradation over time. The preserved RNA is stable for 
up to two months at room temperature and is compatible 
with most RNA isolation methods. The high-quality RNA is 
suitable for sensitive downstream applications including RT-
PCR, RT-qPCR, RNA sequencing and microarray.

Norgen’s Saliva RNA Preservative has been formulated to 
inactivate viruses including SARS-CoV-2, seasonal influenza, 
HIV and HPV. 

The Saliva RNA Collection & Preservation Device from 
Norgen Biotek comes in a pack size of 50 devices and is 
also available in a CE-IVD format.

Contact Accuscience to learn more
info@accuscience.ie • 045 882600
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Nobody was more surprised than I 
when my mental health caved in. 
In 2019, I kind of knew that things 

had not been the easiest – a bout of 
breast cancer and treatment, subsequent 
fibromyalgia and arthritis in my hands (not 
ideal for a medical scientist!), ailing parents 
and the usual slings and arrows of family 

life. Yet I expected my mental health to absorb and cope with 
all this. Indeed, my mental health was not something that I 
ever considered as a thing worthy of consideration. A bit like 
running a marathon without any preparation while expecting to 
finish in the top five. 

So it was a shock to find that, yes, mental health is a thing 
and yes, it needs to be cared for just as much as physical 
health. While in hospital, I gradually learned to adapt my 
daily life and make room for my head. I had conflated SELF-
care with being SELFish, now I began to look after myself 
in a holistic way. I began to know myself and developed the 
resilience to meet life’s challenges pro-actively. This is not a 
job done and dusted. Resilience is a flower that needs nurture 
and nourishment. 

and consider briefly every time you login. A note to yourself to 
go for a daily walk (yes, even in the Irish winter) to look around 
and remind yourself that there is still a blue sky, trees and 
flowers during this difficult time. Or I love the cat cartoons from 
Blessing Manifesting which are all about reminding you that 
YOU matter.

Here is a further selection of tips and life hacks to nurture 
your mental health. I suggest printing out or doodling one of 
these and keeping them where you can see it. It might prompt 
you to check in with yourself to see how you are really doing. It 
takes time before minding your mental health becomes a habit 
so think of these as maintenance checklists. After all, we keep 
them for all the equipment in the lab so why not for ourselves 
too? 

The circle of concern versus  
the circle of control
I am grateful to my colleague Valerie Maguire who introduced 
me to the circle of concern and the circle of control as a tool to 
cope with anxiety. It's so relevant to our current situation. 

Minding YourselfMinding Yourself
Anne Burke, Peer Support and Peer Education FacilitatorAnne Burke, Peer Support and Peer Education Facilitator

As we go into the winter of 2020/2021, the Covid-19 
pandemic brings an unprecedented level of uncertainty 
and anxiety. As health workers, medical scientists have an 
extra layer of unknowns to deal with. How can resilience be 
fostered so that the joy of being alive is not overwhelmed? 
An important lesson I have absorbed is that I need to actively 
practise things to mind my mental health. To remind myself to 
practise them, I have visual cues and reminders. Otherwise 
I will get caught up in the exigencies of day to day life and 
neglect what I know is good for me. Cues and reminders don’t 
have to be complicated. It could be something as simple as 
a screen saver which has a positive affirmation that you read 

Circle of concern

WORRIES AND 
PROBLEMS

Circle of influence

WHAT I CAN CONTROL

Adapted from The Seven Habits of Highly Effective People by Stephen 
R. Covey, Simon & Schuster 1992

Draw two circles inside each other. In the inner circle, you 
put all the things you can control in your life. In the outer circle 
are all the things you are worried about but cannot control. 
Think carefully before you assign things. Can you really control 
it? Then make the decision to concentrate your energies on 
the inner circle only. You have acknowledged the things you 
cannot control exist, but assigned them to a place where they 
are peripheral to your focus. Concentrate on what you can 
develop or improve on.
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CHIME
CHIME (Leamy et al. 2011) is a tool used in recovery, to focus 
on what and why we need to do things to look after our mental 
health. It's great to use as a proactive tool to mind ourselves 
too. Chime stands for: 

C onnectedness
H ope
I dentity
M eaning
E mpowerment

Connectedness: we may be all tired of Zoom and craving 
a good meet-up. But why not use this time to look at other 
forms of connecting? Maybe write a letter, phone someone 
you have not talked to for ages, have a look for people from 
your school and college on Facebook, maybe arrange a virtual 
get-together? 

structure for the time left empty by cancelled activities. Do 
something nice for yourself, even if it is just buying a bunch 
of supermarket flowers. Clear out a drawer that has been  
accumulating odds and ends. By achieving small goals, your 
brain will feel a bit better. Deciding to do something differently 
allows you to move away from helplessness. 

Reach out!
If you are feeling overwhelmed, it’s good to talk. Whether it’s 
a family member, friend, colleague or professional, it can be 
a huge relief to acknowledge when you are not doing so well. 
If anything good came out of the Covid-19 pandemic, it might 
be the shift to provision of support services online. There are 
many organisations offering online classes, sessions and 
support (see list below). Help is there to get you through this 
unprecedented time. I know it can be very hard to make that 
first move – but I am so glad that I did. 

Anne is a former medical scientist. She trained as a Peer Support Worker 
in Mental Health at Dublin City University. Peer Support Workers use their 
own lived experience to support people through the recovery journey.

Resources
Turn2Me - Free online counselling and online support groups for people 
over 18 • Visit turn2me.org

MyMind - Online counselling service • Visit mymind.org • hq@mymind.
org

Shine - Remote support and an outreach service to people who use Shine 
services by phone and email. Visit shine.ie/covid-19 • phil@shine.ie

Suicide or Survive (SOS) - Free online wellness workshops and 
programmes • Visit suicideorsurvive.ie

Stress Control - Stress control classes to learn new stress management 
skills and mind your mental health from HSE Health and Wellbeing. The 
programme is run over six sessions. 

Visit HSE Health and Wellbeing for more information on the next sessions.

Clanwilliam Institute - Individual, couple and family therapy sessions 
online and phone. Visit clanwilliam.ie • reception@clanwilliam.ie

Helplink Mental Health - Low-cost online counselling services and 
educational resources. Visit helplink.ie

Samaritans - Emotional support to anyone in distress or struggling to 
cope. Freephone 116 123 every day 24 hours a day • jo@samaritans.ie

Pieta House - Telephone and text-based support counselling for people 
who are suicidal or engaging in self-harm. Freephone 1800 247 247 every 
day 24 hours a day • Text HELP to 51444 - standard message rates apply 
• Visit pieta.ie

Aware - Information and support to anyone over 18. Issues relating to 
mood or the mood of a friend or family member, or who has depression or 
bipolar. • Freephone support line 1800 80 48 48 10am to 10pm every day 
• supportmail@aware.ie • Visit aware.ie

Text 50808 - A free 24/7 text service, providing everything from a calming 
chat to immediate support for people going through a mental health or 
emotional crisis. • Text HELLO to 50808, anytime day or night. • Visit www.
text50808.ie for more information.

LGBT Ireland - LGBT+ helpline 1890 929 539 every day. Gender identity 
family support line 01 907 3707 • Online instant messaging support 
6.30pm to 10pm Monday to Thursday, 4pm to 10pm Friday and 4pm to 
6pm Saturday and Sunday. • info@lgbt.ie for support or information • Visit 
lgbt.ie

Mental Health Ireland- Information and support for people who 
experience mental health difficulties • Information line 01 284 1166 from 
9am to 5pm Monday to Friday • Visit mentalhealthireland.ie • info@
mentalhealthireland.ie

Hope: these coming months will be challenging but they WILL 
pass. Limit the amount of time you spend looking at Covid-19 
news and social media. Focus on what you will do when things 
become better. If you had a trip cancelled, make a collage 
of pictures from that place or cook a dish from your planned 
destination. Plant bulbs in a pot now so that you will see them 
peeping up around Christmas. You will know for sure that 
Spring is coming! 
Identity: never have medical scientists had more cause to be 
proud of what they are doing than now. From being a non-
visible profession, medical scientists are people very much in 
the media. Give yourself a pat on the back, you deserve it!
Meaning: the stresses of living in a pandemic may seem 
overwhelming sometimes. However, the things that give your 
life meaning are still there. Some may be temporarily out of 
reach. But things you like to do and practise exist still. Make 
a list of them, allow yourself a little daydream of how you will 
engage with them in the future, or think of a novel way to 
engage with them now. 
Empowerment: the new normal of living under restrictions 
may leave you feeling helpless. But you still have choices 
you can make, even if they are simpler now. Give yourself a 
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the same daily data extraction and upload 
requirements for all). 

Pre COVID our role was to remain 
vigilant, accumulate and validate data 
streams, add value to this laboratory 
data from sources primarily within our 
hospitals or region and convert this data 
into meaningful reports for action by 
hospital management, regional groups 
and nationally by the HPSC to name but 
a few. Many of us were involved in the 
programming of archaic LIMS systems to 
allow this data to migrate from result to 
report. Often, the role was busy but mainly 
unnoticed within the hospital outside the 
circle of the Consultant Microbiologists, the 
Infection Prevention and Control Teams and 
the members of the Infection Prevention 
and Control Committee. Some of our own 
laboratory colleagues may admit to not 

really understanding the significance of our role and 
as long as the job was done and the box ticked many 
managers left surveillance scientists to get on with their 
job. 

Suddenly the spotlight was tilted towards surveillance 
with demands from, for example, hospital management, 
patient flow, occupational health, quality and risk, 
COVID registrars, the hospital laboratory, public health 
and centrally at the HPSC. This all took and continues 
to take a toll. Although we are not frontline some of 
us like many health care professionals are showing 
signs of fatigue and nervous twitches that border on 
PTSD! Of course, we acknowledge that the demands 
on our medical scientist colleagues in the microbiology 
laboratories have also been huge, with the need to 
introduce new testing and to cope with large volumes of 
tests in addition to routine work.

On the plus side never before have medical scientists, 
data, figures, cases, rates, microbiology labs, science 
and epidemiology been so fascinating or made such 

The life and times of everyone have changed 
dramatically since the advent of that acronym 
that is COVID; never have we detested five little 

letters so much. For some surveillance scientists, our 
physical work environments may have changed to 
remote working from home. For others, going into the 
hospital is the daily norm. However, whether based at 
home or in the hospital, our electronic interaction with 
different previously unheard-of bodies from the national 
contact tracing drop box to the Portal has expanded. The 
demand and available resources at our disposal- albeit 
within the same umbrella organisation - has meant daily 
data drops, often stretching our limited resources to 
include weekends while still trying to cover the weekdays. 
The demand on the hospital surveillance scientist has 
significantly increased but with variation from hospital 
to hospital - some are at the helm of COVID hotspots 
dealing with figures in the hundreds while others are 
dealing with figures in the tens or less (although there is 

So Little Time  So Little Time  
so Much to Do!so Much to Do!

A reflective rant (opinion) by a hospital-based  A reflective rant (opinion) by a hospital-based  
surveillance scientist.surveillance scientist.

Gráinne Bowens, Surveillance Scientist, Connolly Hospital
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The journey has just begun. Onwards the results are 
married with additional demographics from the various 
often unlinked hospital systems and the hunt is on to 
track and trace the movements of the patient to whom 
the results belong. Enter the angle of how long the 
patient was in hospital, where they were before, had 
they previously tested positive, do they fit the criteria for 
notification, if not why, will a repeat be required, save, 
document, analyse, re-analyse. This data is paused 
momentarily to be digested before it wings its way 
either directly from its value-added Excel sheet to a 
drop box or in more salubrious systems via a hospital 
IT department to the national contact tracing drop box. 
Another challenge where the lack of investment fissures 
are starting to gape into huge near insurmountable 
canyons. Can the data drop not happen instantaneously 
we hear them cry, if not why not: ‘find me solutions’ a 
battle cry we hear all too often, us the mere mortals 
behind the computer screen.

In the early days of creating the programme, to install 
the results and report mechanism on the one hand, 
while with the other validating, data adding, tracking 
and tracing then notifying the positive cases was akin 
to trying to sweep up leaves in a storm. Unfortunately, 
the human consequences of this particular storm 
meant we could not wait for it to pass but had to gear 
up and battle the elements as best we could. While the 
calm before the next storm enveloped us into a lull of 
near new normal existence, we garnered a well-earned 
stay-cation, we returned to work with time to reflect, 
analyse what worked well, what could be improved 
upon and made recommendations for actions prior 
to the next surge to provide resilience to a completely 
overstretched surveillance system. 

The career structure of the medical scientist is 
quite limited so you do the job for the love of it or in 
the case of surveillance scientist for the love of data 
intelligence. The variation in grades of posts which are 
in existence is wide with some at basic, most at senior 
and some at specialist level. Some have struggled 
with their union to have this recognised as an issue to 
follow up on behalf of its members. There have been 
new posts advertised at specialist grade yet there are 
many of us with many years of experience who are still 
fighting for such recognition. The career structure of our 
counterparts in public health does appear to have been 
bolstered somewhat with the advent of the Department 
of Health’s Crowe Horwath report and recently it has 
been announced that there is to be a doubling of public 
health posts. I salute our colleagues and think hospital 
based surveillance scientists need to look closely at 
their own structures as a unique group. The world is 
never a level playing field but one would hope that parity 
within such closely related careers would be easily 
recognisable or are we in the dark ages yet to emerge 
into equality?

an impact on all our daily lives. It even made the Mario 
Rosenstock’s Gift Grub on the Today FM’s Ian Dempsey 
breakfast show recently, an Eminem rap style skit based 
on conversations between Leo, Tony and many more, 
definitely worth a listen back on the podcast. 

Now centre stage is not a bad place to be if the 
support networks are already in place; however many 
different experiences have played out across the 
country. The diversity of these have a direct impact 
on the level of stress and pressure experienced by 
individuals. We are now working under time more 
intensely than ever with our innate need to validate 
data being pushed to the limit, our need for scrupulous 
adherence to data protection being challenged on 
a daily basis with so many guidelines changing so 
frequently. The pace and nature of our work has grown 
exponentially since March. While previously we escaped 
from behind the computer screen in the laboratory more 
than most medical scientists to attend meetings with 
Consultant Microbiologists, Infection Prevention and 
Control nurses and Antimicrobial pharmacists at team 
meetings and the hospital manager, heads of quality 
and safety, surgical and medical representatives at 
committee levels, now we meet either in person, socially 
distanced of course or remotely via virtual meetings 
when possible. There is an array of professionals who 
prior to this may have merely noted our reports but who 
now hinge on the analysis of results as each SARS CoV-
2 run trundles through the analyser, finding its way from 
the archaic laboratory information system to Microsoft 
Excel or similar after a convoluted transfer system. 
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An unknown infectious agent
The key to successful intervention against infectious diseases is 
to identify the causative agent. In the 1960’s, Baruch Blumberg 
determined that one form of blood-borne hepatitis was caused by 
a virus that became known as Hepatitis B virus, and the discovery 
led to the development of diagnostic tests and an effective vaccine. 
Blumberg was awarded the Nobel Prize in Physiology or Medicine in 
1976 for this discovery.

At that time, Harvey J. Alter at the US National Institutes of 
Health was studying the occurrence of hepatitis in patients who 
had received blood transfusions. Although blood tests for the 
newly-discovered Hepatitis B virus reduced the number of cases 
of transfusion-related hepatitis, Alter and colleagues worryingly 
demonstrated that a large number of cases remained. Tests for 
Hepatitis A virus infection were also developed around this time, 
and it became clear that Hepatitis A was not the cause of these 
unexplained cases.

It was a great source of concern that a significant number of 
those receiving blood transfusions developed chronic hepatitis 
due to an unknown infectious agent. Alter and his colleagues 
showed that blood from these hepatitis patients could transmit 
the disease to chimpanzees, the only susceptible host besides 
humans. Subsequent studies also demonstrated that the unknown 
infectious agent had the characteristics of a virus. Alter’s methodical 
investigations had in this way defined a new, distinct form of chronic 
viral hepatitis. The mysterious illness became known as “non-A, 
non-B” hepatitis.

Identification of Hepatitis C virus
Identification of the novel virus was now a high priority. All the 
traditional techniques for virus hunting were put to use but, in 
spite of this, the virus eluded isolation for over a decade. Michael 
Houghton, working for the pharmaceutical firm Chiron, undertook 
the arduous work needed to isolate the genetic sequence of the 
virus. Houghton and his co-workers created a collection of DNA 
fragments from nucleic acids found in the blood of an infected 
chimpanzee. The majority of these fragments came from the 
genome of the chimpanzee itself, but the researchers predicted 
that some would be derived from the unknown virus. On the 
assumption that antibodies against the virus would be present in 
blood taken from hepatitis patients, the investigators used patient 
sera to identify cloned viral DNA fragments encoding viral proteins. 
Following a comprehensive search, one positive clone was found. 
Further work showed that this clone was derived from a novel RNA 
virus belonging to the Flavivirus family and it was named Hepatitis 
C virus. The presence of antibodies in chronic hepatitis patients 
strongly implicated this virus as the missing agent.

The discovery of Hepatitis C virus was decisive; but one essential 
piece of the puzzle was missing: could the virus alone cause 
hepatitis? To answer this question the scientists had to investigate 

Summary
Harvey J. Alter, Michael Houghton and Charles M. Rice made 
seminal discoveries that led to the identification of a novel virus, 
Hepatitis C virus. Prior to their work, the discovery of the Hepatitis 
A and B viruses had been critical steps forward, but the majority of 
blood-borne hepatitis cases remained unexplained. The discovery 
of Hepatitis C virus revealed the cause of the remaining cases of 
chronic hepatitis and made possible blood tests and new medicines 
that have saved millions of lives.

Hepatitis –  
a global threat to human health
Liver inflammation, or hepatitis, a combination of the Greek words 
for liver and inflammation, is mainly caused by viral infections, 
although alcohol abuse, environmental toxins and autoimmune 
disease are also important causes. In the 1940’s, it became clear 
that there are two main types of infectious hepatitis. The first, named 
hepatitis A, is transmitted by polluted water or food and generally 
has little long-term impact on the patient. The second type is 
transmitted through blood and bodily fluids and represents a much 
more serious threat since it can lead to a chronic condition, with the 
development of cirrhosis and liver cancer (Figure 1).

This form of hepatitis is insidious, as otherwise healthy individuals 
can be silently infected for many years before serious complications 
arise. Blood-borne hepatitis is associated with significant morbidity 
and mortality, and causes more than a million deaths per year world-
wide, thus making it a global health concern on a scale comparable 
to HIV-infection and tuberculosis.

The Nobel Assembly at Karolinska Institutet has awarded the 2020 
Nobel Prize in Physiology or Medicine jointly to Harvey J. Alter, 

Michael Houghton and Charles M. Rice for the discovery of

Hepatitis C virus

Figure 1 There are two main forms of hepatitis. One form is an 
acute disease caused by Hepatitis A virus that is transmitted by 
contaminated water or food. The other form is caused by Hepatitis 
B virus or Hepatitis C virus (this year’s Nobel Prize). This form of 
blood-borne hepatitis is often a chronic disease that may progress 
to cirrhosis and hepatocellular carcinoma.
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Anti-SARS -CoV-2 ELISA (IgG; IgA)
• Spike protein S1 domain (S1)   
• S1 contains immunologically 

crucial Receptor binding domain 
(RBD)  

 - Key Target antigen for virus 
neutralisation

 - RBD is presented in its active state 
(inaccessible in full length S protein 
prior to cell contact)

• Evolutionary low protein homologies 
within the coronavirus family

Anti-SARS -CoV-2 NCP ELISA (IgG)

• Only diagnostically relevant epitopes 
are used – for optimised performance in 
comparison to full length N protein 

• Highly specific due to removal of 
unspecific epitopes 

• Most immunodominant antigen of the 
coronavirus family

COVID-19 Elisa Antibody tests
COVID-19 Diagnostics

EUROIMMUN Anti-SARS-CoV-2 ELISA Product Range

Product code: EI 2606-9601 G/A

Product code: EI 2606-9601-2 G SEROSEP.COM
euroimmun.serosep@serosep.com

if the cloned virus was able to replicate and cause disease. Charles 
M. Rice, a researcher at Washington University in St. Louis, along 
with other groups working with RNA viruses, noted a previously 
uncharacterized region in the end of the Hepatitis C virus genome 
that they suspected could be important for virus replication. Rice 
also observed genetic variations in isolated virus samples and 
hypothesized that some of them might hinder virus replication. 
Through genetic engineering, Rice generated an RNA variant of 
Hepatitis C virus that included the newly defined region of the viral 
genome and was devoid of the inactivating genetic variations. 
When this RNA was injected into the liver of chimpanzees, virus 
was detected in the blood and pathological changes resembling 
those seen in humans with the chronic disease were observed. 
This was the final proof that Hepatitis C virus alone could cause the 
unexplained cases of transfusion-mediated hepatitis.

Significance of this Nobel Prize-awarded 
discovery
The Nobel Laureates’ discovery of Hepatitis C virus is a landmark 
achievement in the ongoing battle against viral diseases (Figure 
2). Thanks to their discovery, highly sensitive blood tests for the 
virus are now available and these have essentially eliminated post-
transfusion hepatitis in many parts of the world, greatly improving 
global health. Their discovery also allowed the rapid development 
of antiviral drugs directed at hepatitis C. For the first time in history, 
the disease can now be cured, raising hopes of eradicating 
Hepatitis C virus from the world population. To achieve this goal, 
international efforts facilitating blood testing and making antiviral 
drugs available across the globe will be required (Figure 3).

Figure 2 Summary of the discoveries awarded by this year’s Nobel 
Prize. The methodical studies of transfusion-associated hepatitis by 
Harvey J. Alter demonstrated that an unknown virus was a common 
cause of chronic hepatitis. Michael Houghton used an untested 
strategy to isolate the genome of the new virus that was named 
Hepatitis C virus. Charles M. Rice provided the final evidence 
showing that Hepatitis C virus alone could cause hepatitis.

Figure 3 The discoveries by the three Nobel laureates allowed 
the design of sensitive blood tests that have eliminated the risk of 
transfusion-transmitted hepatitis in a large part of the world. This 
breakthrough also enabled the development of antiviral drugs that 
can cure the disease. Hepatitis C remains a major global health 
concern, but the opportunity now exists to eliminate the disease.

References:  
https://www.nobelprize.org/uploads/2020/10/press-medicine2020.pdf
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WITS is 30!    WITS is 30!    Marion Palmer, Former Chair WITSMarion Palmer, Former Chair WITS

Retain
WITS developed a networking directory 
for members in the early 1990s. Members 
profiles are now on the WITS website. 
The Talent Bank, re- launched in 2004, 
was a directory providing background 
information on over 150 women working in 
Irish science and technology, suitable for 
state boards and education bodies.

From 1995-1997 the WITS Food 
Industry NOW New Opportunities for 
Women project was a collaboration 
between industry, UCC and the 
Department of Agriculture to develop and 
retain women through targeted training 
and mentoring.

Subsequently in 2008 WITS and the 
Open University in collaboration with 
Inter-Trade Ireland launched the Re-Enter 
one-year all-island pilot project to help 
women to rejoin the workforce after a 
career break. The programme combined 
a 10-week online course with mentoring 
and an internship in industry. 

Revere and remember 
In 1991 President Mary Robinson, WITS 
Patron, challenged WITS to tell the story 
of women scientists and pioneers. The 
first of these books, a collection of brief 
biographies of 19th century scientists, 
“Stars, Shells and Bluebells”, was 
published in 1997. 

“Lab Coats and Lace” was published in 
2009 telling the stories of groundbreaking 
women engineers, computer scientists 
and crystallographers from the 20th 
century. In 2020, the e-book version was 
launched at Airfield House.

In August 1998 the commemorative 
plaque for marine biologist Maude Delap 
on Valentia Island was unveiled. This was 
the first national commemorative plaque 
for which WITS secured funding. This has 
been followed by many others including 
renowned botanist, Matilda Knowles,  

https://witsireland.com/activities/matilda-
knowles-plaque-unveiling/ in October 
2014 and mathematicl physicist, Dr Sheila 
Tinney in 2018. 

The 2011 WITS Lifetime Achievement 
Award was presented to Professor Dervilla 
Donnelly, Professor of Organic Chemistry 
at UCD for her outstanding contribution 
to science and to 
women in science. 
Professor Donnelly, 
a WITS honorary 
member, spoke at the 
WITS launch in 1990 
and gave the 2017 
Mary Mulvihill Lecture. 

In November 2015 to mark Mary 
Mulvihill’s death earlier in the year, the first 
Mary Mulvihill Lecture was given by Lady 
Alicia Clements of Birr Castle. In 2019, the 
speaker was Dr Sandra Collins, Director 
of the National Library.

STEM and gender policy
WITS has focused on changing and 
developing the climate in which women 
work, starting with the first policy 
submission to the Second Commission 
for the Status of Women in 1991. In 
December 2019 the WITS Policy Calls was 
adopted by the 2019 AGM. This follows 
the 2016 WITS Action Manifesto and the 
2004 Getting the Balance Right in Irish 
Science policy documents.

WITS thanks our patrons, members, 
corporate members and supporters for 
the last thirty years and we look forward to 
working with you all in coming years. 

WITS Vision: A society where women 
have equal opportunities, experiences & 
recognition in STEM.
Our Values: Fair play, Evidence-informed, 
Generosity, Progress-driven
Our Mission: A voluntary, independent 
organisation advocating, connecting and 
acting for women to benefit society as full 
and vital participants in STEM
Our Goal: To grow our profile and 
membership and collaborate with 
like-minded organisations to progress 
our mission of advocating, acting and 
connecting to have women as full 
participants in STEM 
Patron: President Michael D. Higgins 

Dr Marion Palmer is an experienced academic 
and higher education manager. Her research 
interests are teaching, assessment and 
technology enhanced learning. She has 
served as both chair and executive committee 
member of WITS for over six years.

Women in Technology and Science 
was founded in 1990 by Mary Mulvihill 
science journalist (1959-2015) to provide 
a network for women working in science 
and technology. As Ireland’s independent 
national voluntary organisation for women 
in science, technology, engineering and 
maths (STEM), WITS thrives on the energy 
of our multi-talented members around the 
country so we can be much more than the 
sum of our parts. 

WITS at Women in Science Reception, Áras 
an Uachtaráin January 2016
Members range from STEM students to 
retirees, across all areas of STEM and across 
sectors – public and private. For thirty years 
we have worked to recruit, retain, revere and 
remember women in STEM. In 2014 WITS 
was awarded the Silicon Republic Top Role 
Model for Advocacy award.

Recruit
In 1993 the first role model day for 
schools took place in Dublin. It provided 
a unique opportunity for school 
students to meet working women 
scientists, technologists and engineers. 
Subsequently, WITS published 'Suitable 
Jobs for a Woman'. It was circulated 
to all secondary schools in Ireland. In 
2002, WITS were commissioned by the 
Department of Education to produce a 
role model pack for third-level students, 
as well as issuing the previous role model 
booklet in CD-ROM format for secondary 
schools.

Since December 2014, we have third 
level students as affiliate members. 
Student societies and groups promoting 
women in STEM have been subsidised 
and supported by WITS in UCC, UL, 
UCD and UL. We have over 120 student 
members for 2020/2021 and welcome all 
STEM students. 

WITS holds careers events such as 
the February 2019 Life Sciences Careers 
Forum for students and those early in their 
careers and published the Starting Your 
STEM Career series on the WITS website. 

WITS AGM 1991: Lt to Rt Justice Mella Carroll, 
President Mary Robinson and Mary Mulvihill 
founder and first chair of WITS

Dr Dervilla Donnelly
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The Department of Laboratory Medicine in the Rotunda 
Hospital has been accredited to ISO15189 standards 
for many years. We started like most labs by getting 

accreditation for tests performed in Blood Transfusion 
and serology testing in Microbiology as per the EU Blood 
Directive. We added more departments and tests to our 
scope and have accreditation in all five major disciplines 
including Andrology and Point of Care. 

We have had accreditation visits each year and, in 
some years, we have had multiple visits as more tests and 
departments were added to our scope of accreditation. 
These have by and large gone to plan but there have 
been some challenges. For example, in 2018 the Rotunda 
laboratory was due to have our annual assessment on 
1st March. On the 28th February this visit was cancelled 
due to the ‘’Beast from the East’’ arriving on our shores. 
Cancellation at such short notice, albeit unavoidable, did put 
pressure on the department but it was the correct course of 
action to take at the time.

April 21st was the schedule visit date for our 2020 annual 
surveillance visit. This coincided with the SARS-CoV-2 
outbreak and resulting pandemic. Public health initiatives 
such as social distancing, restricted working practices 
and infection control made it impossible to proceed with 
a conventional surveillance visit. Following the publication 
of INAB’s document on remote assessment (NF23 and 
IAF ID 12:2015 - Principles on remote assessments) and 
in discussion with INAB, we were given a choice to either 
reschedule or undergo remote assessment. We opted for a 
remote assessment. This was not a straightforward decision 
as we were down several staff who were either Covid19 
positive or in self isolation. Anxiety levels in the laboratory 
were high and we were in the process of radically changing 
our work practices that would result in lower staffing levels in 
the laboratory at any given time. We began to plan how we 
could facilitate such a visit without compromising the health 
and safety of the staff and assessors.

Working very closely with our INAB officer we had to put 
together a plan to enable the assessment to proceed so 
that it would satisfy both INAB and laboratory health and 
safety requirements. This could only be achieved through 
increased use of ICT. We identified key PCs that we could 
use for the assessment and loaded Webex onto these and 
onto our mobile phones. We then had to source headsets /
speakers from our IT department. We had a practice run 
with our INAB officer for our opening meeting with staff who 
would be attending both on site and working from home. 

Documentation was requested by each assessor and 
uploaded in the days leading up to the assessment. One 
difficulty we had was the size of files due to volume of 
documentation in some areas. CRM did not seem to be 
able to accept some zipped folders due to size. This was 
unexpected and caused some reworking before we were 

able to upload a sizable number of requested SOPs, 
non-conformances records, minutes of meetings and 
verifications. 

The day of the assessment began as any other and we 
had a successful opening meeting on Webex. The meeting 
was attended by assessors and staff located in the Rotunda, 
remotely from home and indeed from across Europe. 

A plan was agreed as to how the day would proceed and 
appointments made to speak by telephone to key individuals 
such as the consultant leads. The submitted documentation 
had been reviewed by some assessors and further 
documentation was requested and ‘chat time’ agreed. The 
amount of time where scientists and assessors spoke varied 
from lab to lab.

As the day progressed many calls took place and further 
documentation was requested and either viewed on screen 
share in Webex or more often uploaded onto CRM. A key 
point here is to have a designated staff member who can 
collate the requested documentation and upload efficiently; 
we found this reduced the pressure on the medical scientists 
in the laboratories. A considerable amount of documentation 
was requested throughout the day and we were able to 
provide this without delay.

The laboratories were able to facilitate assessors' 
viewing processes by using mobile phone cameras and 
microscopes with images linked to a PC enabling us to live 
stream back to assessors. Bearing in mind we are working in 
a building built in 1759 the IT facilities and infrastructure did 
not hinder either side in auditing processes.

The day ended with review of some non-conformances 
raised; this was probably one area where we in the 
laboratories felt communication could be improved as unlike 
conventional visits we were not aware of the quota of AFXXX 
until the closing meeting or as the nonconformances were 
uploaded onto CRM. 

Remote INAB Assessment 2020Remote INAB Assessment 2020
John O’Loughlin, Laboratory Manager and  John O’Loughlin, Laboratory Manager and  

Susan Luke, Quality Manager, Rotunda HospitalSusan Luke, Quality Manager, Rotunda Hospital

Lt to Rt: Ernest Czerkies, Emma Young, Caitriona Ryan and Ava 
Brazier
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The closing meeting again followed the format of an onsite 
visit. Overall, the laboratory staff felt the assessment was 
robust and detailed. Some staff were very hesitant about 
partaking in a remote assessment as we were entering the 
unknown. However, post assessment, all the staff agreed 
our systems had been audited with the usual investigative 
manner as if assessors were on site. We were glad we had 
gone ahead with the remote visit for 2020. 

In summary, the key learnings from the day for us were:
•  In preparation, liaise more closely with your INAB officer 

than you would normally do. This is learning for both.
•  Identify and prepare designated PCs for use on the day.
•  Upload software such as Webex or Zoom. This may 

require ICT input so this should be done well in 
advance of the visit.

•  Have a designated person available to upload 
requested documents onto CRM and navigate Q-pulse.

•  Test all systems with your INAB officer in advance of the 
assessment.

•  Use all tools at your disposal such as microscope 
cameras, live streaming using mobile phones or 
equivalent. 

• Work with the assessors as this is new for them also.
•  Expect and forgive any minor technical glitches that 

happen during the assessment. Work around them.
•  Prepare your staff and address any issues or concerns 

well in advance of the visit.
•  Plan your day in advance i.e. staffing levels, maintaining 

social distancing, remote workers, remote access, ICT 
support and so on.

Lt to Rt: Ernest Cjekies, Ellen O Connor, Caitriona Ryan, Ava 
Brazier, Maeve Fogarty, Emma Young.

We are living in uncertain times as Covid-19 
pandemic continues to dominate the way 
we live our lives and carry out our duties as 
medical scientists. Epidemics and to a lesser 
extend pandemics have impacted Ireland 
over the ages and will likely continue to do 
so again in the future. The ‘Annals of the Four 
Masters’ compiled in the early 17th century   
documents a devastating outbreak of a great 
yellow plague which devastated Ireland in the 
sixth and seventh century. It also documented 
the deaths of 5000 men and 4000 women 
in one week in a place now called Tallaght 
owing to some sudden epidemic. The Annals 
of Innisfallen recorded that in 569 AD there 
was an outbreak of smallpox (more likely 
to have been leprosy). The Annals of Boyle 
record a great pestilence in 666 AD that 
claimed the lives of many including two 
Kings of Ireland. This again appears to have 
been either smallpox or leprosy. There are 
other records relating to epidemics in 678 
where Lough Neigh was turned to the colour 
of blood. The Annals of Ulster recorded a 
syphilis epidemic in the ‘Gentiles of Dublin’. 
The ‘Black Death’ or Bubonic plague raged 
in Ireland from 1348 to 1350 and it is 
thought that this led to the death of between 

a quarter and a third of the population of the 
country. An epidemic of typhus developed 
between 1816 and 1819 and was followed 
by cholera in the 1830’s. During the Great 
Irish Famine of 1845 to 1849 there were 
outbreaks of typhus, cholera, dysentery and 
smallpox. The early 20th century saw the 
most dramatic pandemic of recent history, 
the global influenza pandemic or ‘Spanish flu’ 
which infected almost 800000 Irish people 
leading to the death of over 20000 of them. 
Tuberculosis was another persistent problem 
in Ireland through much of the 20th century. 
It was the leading cause of death in Irish 
children in the 1930’s. In more recent years 
we have seen epidemics in HIV/AIDS, SARS 
in 2003, and the influenza pandemic of 2009 
(swine flu). (1)

It was in some part due to famine related 
epidemics that led Bartholomew Mosse to 
found the original Dublin Lying-In Hospital 
in 1745. In 1757, this institution moved to a 
different location where it became “The New 
Lying-In Hospital” that is referred to today 
as simply “The Rotunda”. This makes the 
Rotunda Hospital the oldest serving maternity 
hospital in the world. It also means that the 
Rotunda has had to endure several epidemics 

since its foundation (2). Mosse founded the 
Rotunda in part due to the high mortality 
rates and poor living conditions arising out of 
a severe potato famine caused by an intense 
and prolonged cold spell which lasted from 
Christmas of 1739 to late February 1740. 
This resulted in a mass migration into the 
urban areas and the outbreak of famine 
related epidemics. The earliest recorded 
epidemic in the Rotunda (but not necessarily 
the first) occurred in 1767 and was followed 
by others in 1774, 1787 and 1788 and many 
more which almost led to the closure of the 
hospital on a few occasions and required the 
hospital to adopt new practices in order to 
continue to provide its essential service (3).

(1)  Kelly B.D (2020). Plagues, pandemics 
and epidemics in Irish history prior to 
COVID-19 (coronavirus): what can we 
learn? Irish Journal of Psychological 
Medicine, p1.

(2)  https://rotunda.ie/history-of-rotunda-
hospital/

(3)  Lynch D (2020). Looking at pandemics 
past. https://www.medicalindependent.ie/
looking-at-pandemics-past/#respond

Epidemics in Ireland through the Ages - John O'Loughlin
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Vhi Women’s Mini Marathon:  Vhi Women’s Mini Marathon:  
Life To The Power Of 10Life To The Power Of 10

The Vhi Womens Mini Marathon is 
an annual 10k charity road race, 
which usually occurs on the June 

bank holiday weekend in Dublin. However, 
this year due to the ongoing COVID-19 
pandemic it has gone virtual and took place 
from the 1st – 10th October as part of the 
#powerof10 event. The Vhi Womens Mini 
Marathon is the largest all-women event of 
its kind in the world. Since its beginning in 
1983 there have been over 1 million entries 
and an estimated €225 million has been 
raised for hundreds of charities. Every 
county in Ireland is represented and every 
person taking part has their own story and 
reason for being there.

In 2019, the Womens Mini Marathon 
launched the #WomenwithImpact 
campaign. As part of this campaign 17 
women were selected to represent their 
county and share their story. This year I was 
chosen to represent my home county of 
Roscommon. Given I’m in no way athletic 
and I’ve long given up on my childhood 
dream of being the Rose of Tralee I jumped 
at the opportunity to represent my county. 
Like every person who pulls on their charity's 
t-shirt on race day mine holds a very 
important personal story. 

This year was my eighth time participating 
in the Vhi Womens Mini Marathon, over the 
years my family, friends and myself have 
raised over €5,000 for charities close to 
our hearts. This year we chose to raise 
funds for Cancer Care West and Mayo-
Roscommon Hospice. In recent years we 
as a family witnessed first-hand the fantastic 
work both these organisations carry out 
and the invaluable support they provide 
to families, friends and the patients they 
care for. In 2015 my grandmother passed 
away following a brief illness; the hospice 
palliative care team were an invaluable 
support to us and her in that time and 
enabled us to provide the best care for her. 
That summer my sister, mother and aunt 
took part in the Vhi Women’s Mini Marathon 
in aid of Mayo Roscommon Hospice in 
her memory. At this time, we did not know 
we would so soon come into contact with 
the hospice team again. In January 2016, 
my wonderful father was diagnosed with a 
terminal brain tumour, despite all best efforts 
our Dad passed away that September 

leaving us completely heartbroken. When 
dad was diagnosed my sister and I along 
with some friends decided to take part in the 
Vhi Women’s Mini-marathon for Cancer Care 
West, a charity which provides invaluable 
support, hope and encouragement for 
families just like ours on site at Galway 
University Hospital.

With so many events being cancelled due 
to the pandemic it is great to be able to raise 
funds in a safe way to help other families like 
ours. While this year's event is very different 
from other years firstly we’ll be split across 
counties Roscommon, Mayo, Sligo, Galway 
instead of all together in Dublin, there 
won’t be the usual supportive crowds lining 
the route and there won’t be any parties 
afterwards, we are hopeful that we can still 
raise vital funds for both these wonderful 
organisations.

On 3rd October we decided to do our 
socially distanced mini-marathon. We pulled 
on the t-shirts and trainers and set off on 
our planned routes at the Cloonfad Scenic 
Walks. We split into two groups of six and 
five. The first group and decided to take 
a 10K loop heading into the village, down 
by the Nursing Home and onto Cloonarkin 
via the Resource Centre and Café, 
down Derrylahan and back home. It was 
somewhere around the Resource Centre 2 
of the group felt the distance covered wasn’t 
going to be 10K and decided to detour 
to Clogher adding an extra K or 2 to their 
distance and still managed to lap the rest of 
the group. 

Back home the second group were 
preparing food and water for the returning 
first group and awaiting our turn while 

watching the weather that had thankfully 
been kind to us so far. The second group 
had chosen to zig-zag our way up the 
Scenic Walks taking in parts of almost all the 
routes. First stop was the River walk then the 
Derrylahan loop back to Cloonarkin road, 
taking the Bog walk to the Fairy Trail. We 
were only briefly lost on coming out of the 
Fairy Trail (maybe the fairies had confused 
us) but we quickly found our way back to 
the top road and the Resource Centre and 
Café. Like the other group we experienced 
some technical difficulties when the app 
used to measure our distance and time was 
paused for an impromptu photo shoot at the 
fairy trail and wasn’t switched back on until 
the Resource Centre and we too ended up 
adding an extra K to our distance travelled 
Finally, we made it down Derrylahan hill and 
back the main road just as it started to rain, 
completing our mini-marathon tradition of 
getting at least one ducking on the day.

Everyone we met on the day were so 
supportive, friendly and helpful. We all 
agreed this was nearly better than the day 
in Dublin. Due to the COVID guidelines 
a number of our team couldn’t join us in 
Cloonfad on the day however, I can assure 
you they all did their 10K their way during 
that first week in October. I have loved 
hearing the stories and seeing the pictures 
from their days. 

In total we raised €2,182, €1,091 for 
Cancer Care West and €1,091 for Mayo-
Roscommon Hospice. I want to thank 
every person who has donated, must 
acknowledge the unbelievable support 
and kindness of my work family at Sligo 
University Hospital, my family and friends.

Caroline Brennan, Medical Scientist, Sligo University Hospital and Caroline Brennan, Medical Scientist, Sligo University Hospital and 
Roscommon Ambassador for Mini Marathon.Roscommon Ambassador for Mini Marathon.



28 • converse • Winter 2020

For more information visit www.mlsa.ie or call 01-8586472

The Union for Medical Scientists 
The MLSA is the sole trade union with representative and negotiation rights 
for Medical Scientists in the Republic of Ireland. 

Since 1961 we have ensured that Medical Scientists have had secure tenure 
of employment, good prospects of promotion and career advancement 
coupled with a just salary and fair terms and conditions. Since its foundation 
the MLSA has also endeavoured to influence Government health policy, 
particularly in relation to laboratory services.

The MLSA provides expert advice and representation 
at local and national employment level through its 
professional staff on the following issues:

• Terms and Conditions of Employment
• Salary rates
• Disciplinary proceedings
• Grievance handling
• Dignity at Work
• Professional issues
• Superannuation problems
• Health and Safety advice

Representation at:
• CORU Fitness to Practice Hearings
• Workplace Relations Commission
• WRC Adjudication Hearings
• Labour Court

In addition MLSA members enjoy the following benefits:
• Access to a Network of trained local agents
• Access to a range of Financial Services at discounted/preferential rates
• Access to members-only information on the MLSA website
• Cyril Keogh Academic Bursary
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Pay increases differentials 
and incremental awards

IN THE UNION NOT IN THE UNION

Determined and 
protected by negotiation 
with the Union 

At the whim of 
management

Wages and Salaries Spelled out in Union 
agreements with 
employers

Individually worked out in 
secrecy with management.

Negotiated and agreed 
with the Union

Unilaterally determined by 
management. Open to the 
influence of favouritism and 
personal relationships

Discipline and rights at work Union protects its 
members and ensures fair 
procedures

Lots of luck.
You’re on your own

Promotions and career 
progress

Awarded fairly according 
to the negotiated 
agreement and/or 
procedures

Much less transparency in 
promotional appointments 
and more potential for 
favouritism

Managements way or 
the highway

Problems on the job Union works to 
solve them

Why join a union?

Undermines and weakens 
the ability of organised 
employees to make and 
defend real improvements 
or influence government 
policy/management 
decisions

Having a say in the future 
of Medical Science

Union works and 
campaigns for the 
profession

EMPLOYEE INTERESTS

Pay, benefits and 
conditions in the 
company/enterprise

For more information visit www.mlsa.ie or call 01-8586472
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Health Information and Quality Authority
COVID-19 Expert Advisory Group
The Health Information and 
Quality Authority (HIQA) 
announced details of its new 
structures to provide evidence-
based advice and support 
to the National Public Health 
Emergency Team (NPHET) in 
September.

Dr Máirín Ryan, HIQA’s 
Director of Health Technology 
Assessment and Deputy 
Chief Executive, said: “Since 
March 2020, HIQA’s Health 
Technology Assessment 
Directorate has been providing 
research evidence to support 
the work of NPHET, NPHET 
Expert Advisory Group, other 
NPHET subgroups and the 
Health Protection Surveillance 
Centre, as part of the public 
health response to COVID-19. 
This structural change sees 
HIQA taking the lead on 
developing evidence-based 
advice to inform public health 
policy, advice and practice 
in the context of COVID-19. 

To do this, we have set up a 
dedicated evidence synthesis 
team and a COVID-19 Expert 
Advisory Group. This work is 
in line with our functions under 
Section 8 of Health Act 2007.”

HIQA’s advice to NPHET 
is informed by research 
evidence developed by 
HIQA’s COVID-19 Evidence 
Synthesis Team, with expert 
input from HIQA’s COVID-19 
Expert Advisory Group. The 
COVID-19 Expert Advisory 
Group is a multidisciplinary 
group, comprising nominated 
representatives from the 
relevant clinical specialities 
and areas of expertise, 
methodology experts and 
public representation. The 
group met for the first time on 
Tuesday, 29 September 2020.

Dr Ryan continued: “This 
robust process will ensure 
that public health decisions 
continue to be informed by 
rapid access to the best 

available evidence relevant 
to the outbreak at each stage 
of the pandemic. Our work 
supports the diverse evidence 
needs of NPHET in leading the 
national public health response 
to COVID-19.”

The Academy were invited 
to nominate a representative 
to form part of the group 
and Council Member Sinéad 
Creagh was proposed 
and accepted.  Sinéad is 
a Fellow of the Academy, 
she is currently Laboratory 
Manager at Cork University 
Hospital.  Her academic 
background includes BSc in 
Biomedical Sciences from 
CIT/UCC, MSc in Biomedical 
Sciences from the University 
of Ulster, Diplomas in Quality 
Management and Leadership.  
She has completed FRCPath 
Part 1 in Medical Microbiology 
and is currently enrolled in the 
Leading Care MSc as part of 
the HSE Leadership Academy 

awarded by UCC.
Sinéad was a medical 

scientist in the Department 
of Clinical Microbiology, 
Cork University Hospital 
for seventeen years, seven 
of which were at a senior 
grade.  As the Laboratory 
Manager, she has overseen 
the laboratory’s response to 
COVID-19 in particular the 
introduction of a SARS-CoV-2 
diagnostic service.  Cork 
University Hospital was the 
first acute site to provide RT-
PCR testing and has verified 
multiple PCR platforms and 
introduced a number of IT 
interfaces.  Sinéad represents 
the laboratory at a number of 
collaborative groups to inform 
acute and community testing 
pathways.

academy

Academy Updates
Bernadette Jackson

The Academy have been highlighting the serious shortage 
of medical scientists for a number of years. Laboratory 
managers report on-going issues with recruiting laboratory 

staff for existing posts.
At the joint LabCon Conference last year in Kilkenny both 

the MLSA and the Academy lobbied the then head of HSE HR 
Rosarii Mannion to take in more undergraduate students and 
to support the development of a post graduate programme. 
The Academy Council and MLSA executive put forward costed 
proposals to address this shortage and some of that is now in 
train.

The staffing shortage is now exacerbated by the pandemic. 
Following submission of business cases from each hospital 
group, a site by site analysis was conducted by the HSE to 
analyse medical scientist requirements. The HSE sets 64 WTE 
as the target requirement for additional medical scientists in our 
microbiology laboratories.

In discussions with the HSE and laboratories, the significant 
challenges in finding suitable candidates to fill the roles was 
acknowledged. All stakeholders recognised the requirement to 
create a new pathway to recruit laboratory staff who can provide 
support for Covid-19. This pathway is similar to that previously 
rolled out by the Academy. The cessation of that programme 
following discussions with CORU shut down a valuable means 
for laboratories to fill vacancies.

The proposal put forward by the HSE working group for a 
trainee medical scientist grade is welcomed by the Academy. 

The Academy is insistent that science graduates coming 
in would be assimilated into the Medical scientist fraternity 
and another grade of scientist would not be created. These 
graduates would have level 8 degrees in healthcare and/or 
biological sciences with relevant modules in their undergraduate 
programme.

The Appointment would be on a 3 year fixed term contract 
in laboratories capable of making them eligible for CORU 
registration as Medical Scientists. Appointees would sign 
a contractual arrangement to undergo such training, once 
established, and to give the HSE a 3 year work commitment as a 
registered Medical Scientist on achieving registration.

The HSE would work with the Academy and other relevant 
stakeholders, to develop a post graduate training programme 
that would build on the qualifications of the trainees. The 
programme will be approved and funded by the Dept of Health. 
Once the programme is approved, the Higher Education 
Institutes which will deliver the programme will be appointed 
through a competitive process.

Laboratory practice supervision to be carried out by the 
laboratory staff who normally supervise student Medical 
Scientists while on placement. 

The Academy believes that this offers a tangible way forward in 
addressing the immediate need and also provides a framework 
to ensure all of the relevant competencies are met for statutory 
registration whilst also supplementing our own gene pool with 
scientists who may bring with them other valuable skillsets.
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National Public Health 
Emergency Team

Panel of Assessors for the Medical 
Scientists Registration Board

academy

The National Public Health 
Emergency Team (NPHET) 
for Covid-19 was established 
in January. NPHET’s Terms 
of Reference include 
overseeing and providing 
direction, directing the 
collection and analysis of 
required data, directing 
communications at local, 
regional and national level 
and evaluating the readiness 
of Ireland’s health service 
to manage Covid-19.  It 
takes its lead from the World 
Health Organisation (WHO) 
and is tasked with overseeing 
and providing “expert 
advice, guidance, support 
and direction for the overall 
national response” on both a 
regional and national level.

There are a number of 
subcommittees convened 

from time to time to advise 
the main team. Following the 
recent HIQA, Rapid Health 
Technology Assessment 
of alternative tests to 
detect current infection 
with SARS-CoV-2, a 
subgroup to advise NPHET 
on Near Patient Testing/
Rapid COVID Testing was 
established. I was invited 
to join this multidisciplinary 
Advisory group to review 
available rapid/ Near Patient 
Testing devices for SARS-
CoV-2 antigen testing.   
The Subgroup is jointly 
chaired by Professor Mary 
Keogan, HSE Lead for the 
National Clinical Pathology 
Programmes and Dr Lorraine 
Doherty, National Clinical 
Director Health Protection, 
HSE.

Applications made under 
Transition Arrangements
•  Qualifications for applications 

made under transitional 
arrangements

•  Assessments of Professional 
Competence for applicants 
applying under the transitional 
arrangements

Other Applications
•  Returners to Practice
•  Restoration to the register

Full training will be provided. If 
you are interested in becoming a 
member of the Panel of Assessors 
please complete the application 
form and return it via email to 
recruitment@coru.ie.

For further information see https://
coru.ie/about-us/vacancies/panel-
of-assessors-medical-scientists/
panel-of-assessors-medical-
scientists.html

CORU wishes to recruit suitably 
qualified individuals interested in 
becoming members of the Panel of 
Assessors for the Medical Scientists 
Registration Board.

Academic assessors should have 
a minimum of four years’ professional 
experience in delivering and evaluating 
academic training courses in the 
profession. Additional assessment 
experience is also desirable.

Professional practitioners should 
have a minimum of four years 
professional experience in the 
profession. Additional assessment 
experience is also desirable.

Assessors make recommendations 
to the Registration Board on the 
following:

International Applications
•  Recognition of International 

Qualifications applications
•  Completed Period of Adaptation 

reports
•  Aptitude Tests

Full Programme, times and dates @ www.Biomedica.ieFull Programme, times and dates @ www.Biomedica.ie
Presentations
••  A systematic Analysis of Laboratory-Guided Diagnosis and Management of Covid-19: Challenges and Recommendations
••  Molecular diagnosis of Bacterial Vaginosis
••  Verification of a Clinical Chemistry Data Management System
••  Radionuclide Imaging of the Thyroid and Parathyroid glands to demonstrate functional and structural pathology
••  An Audit of the Appropriate Use of O Rh D Negative Red Blood Cells in a Large Teaching Hospital
••  Review of the  Kidd Blood Group system
••  SARS-CoV-2 in a paediatric population.
••  Update of Cellular Pathology Working Group: Medical scientist development role and skills review.
••  The Many Causes of Thrombotic Microangiopathy
••  Non-thrombotic Effects of Platelets
••  Mutation Status in Myeloid Malignancies informs clinical insight
••  Evaluation of Rotational Thromboelastometry (ROTEM®) in an Irish obstetric population
••  The determination of Paroxysmal Nocturnal Haemoglobinuria clone size in CD71  

Positive red blood cells.
••  The Virology of Covid-19
••  The President’s Prize presentations
••  Zoom Table Quiz!



I want to pursue the 
FRCPath, am I allowed?
There is no bar on Medical 
Scientists sitting the FRCPath, 
there is just no recognised 
career progression in Ireland 
for Medical Scientists. Medical 
Scientists that train on this 
pathway often go to other 
jurisdictions to practice.

If you are interested we 
would suggest you contact 

the Academy office where 
we will guide you through the 
process. We would like to also 
get numbers to see how many 
people are interested and how 
we can support them.

What is being done about 
progressing a career 
pathway?
The aim of the ongoing 
discussions and the JWG 
are to progress formalised 

training pathways for advanced 
practice and looking at career 
pathways to match this. 

Would you still advise 
someone to pursue 
advanced practice even 
though there is no clear 
pathway?
You have to decide what is 
right for you. There is a huge 
time commitment but lots of 
benefits including enhancing 

your clinical knowledge, which 
ultimately is better for patient 
care.

Next Steps?
If you feel your laboratory 
service would benefit from 
advance practice/extension of 
scope this may be an area that 
the JWG may consider if pilot 
sites are required. We suggest 
you contact the Academy 
office to consider this.
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The roles of medical scientists in the 
health service have expanded in recent 
years. In some areas, they now undertake 

tasks that in previous years were reserved for 
medically qualified staff. 

‘New Horizons- Advanced Practice and 
Extended Scope of Practice for Medical 
Scientists in Ireland’ (2016)- a position paper by 
the Academy of Clinical Science and Laboratory 
Medicine (ACSLM) and the MLSA discussed 
the need for radical innovation in the delivery of 
Pathology services. The benefits of advanced 
practice and the recommendations from ‘New Horizons’include:

•  The prospect of improved patient services, optimal use of 
existing staff and increased efficiency. Advanced Practice 
along with having clear measurable benefits to the patient care 
pathway also has benefits to the profession and to Laboratory 
Medicine in having a highly skilled motivated workforce that 
results in retention of staff.

• One strategy that is being widely adopted internationally is 
to expand the scope of practice of existing practitioners. Building 
on the education and experience of such staff, upskilling them in 
a structured programme can release other staff, such as doctors, 
to focus their skills on more complex issues commensurate with 
their training. Some Medical Scientists in Ireland have expanded 
their roles beyond the traditional one, but the development is 
unstructured. Medical Scientists in other countries, such as the UK, 
have expanded roles in defined areas, and have expanded their 
practice to become Consultant Scientists. There are several similar 
examples of Health and Social Care Professions taking on new 
roles in Medicine, Nursing, Pharmacy and Radiology in Ireland and 
in other countries.

‘New Horizons’ was a response to key recommendations by 
the position paper produced by the HSE in 2014 ‘Progressing 

Advanced Practice in Health and Social Care Professions. This 
paper stated that;

“The service delivered by advanced practice should be 
embedded in the health service both at strategic and operational 
levels to ensure sustainability. It is also clear that there is an 
opportunity to address some of the current challenges facing the 

Irish health service through supporting the development of 
relevant advanced practice in the HSCPs”.

These recommendations were further reiterated as 
a key priority of the HSE in ‘Health and Social Care 
Professions Education and Development Strategy 2016- 
2019’. 

A lot of scoping work has been done by the Academy 
on models of best practice and implementation of 
such schemes in other countries. Before embarking on 
any discussions on training the Academy and MLSA 
recognised the importance of entering into discussions 
with relevant organisations to pursue the agenda of 
advance practice and extension of scope. The Faculty 
of Pathology is a key stakeholder and the first meeting 
to explore this was held in 2017 where the Faculty, 
Academy and MLSA were in attendance with a view to 

progressing “New Horizons”. 
A Joint Working Group (JWG) was set up in 2018. The JWG 

recognises and welcomes the huge contribution made by 
medical scientists across many different aspects of the delivery of 
healthcare. As medical science and technology have advanced, the 
role of highly trained scientists has expanded. It is anticipated that 
this expansion will continue. 

The primary objective of the working group is to explore options 
to improve patient care and optimise the value and quality of 
laboratory medicine by enhancing the training of senior scientists 
and evaluating how advanced scientific practice can contribute 
to the development of laboratory medicine. Service needs are 
being explored. It is envisaged that enhanced formalised training 
pathways and opportunities for advanced practice will contribute 
to improved retention and recruitment of medical scientists. The 
Academy and MLSA have also had discussions with the HSE, 
Department of Health and the Health and Social Care Professions 
Office. 

The Academy has engaged with many key personnel who have 
embarked on the route of advanced practice and we will keep you 
up to date with this over the coming months.

Tom Bullock has recently completed the HSST training pathway 
in the UK.

Irene Regan, FRCPath,  
Chief Medical Scientist,  
Children’s Health Ireland (CHI) 
at Crumlin

academy

A number of key FAQs
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Higher Specialist Scientific Training in Higher Specialist Scientific Training in 
Clinical and Laboratory Transfusion Clinical and Laboratory Transfusion 

Reflections on the Journey to FRCPathReflections on the Journey to FRCPath

I have had many jobs in my lifetime. My first foray into the world 
of paid employment was as a 12-year-old paperboy. I soon 
progressed, during my teenage years, to selling TVs, videos 

and Sony Walkman’s (portable music player, old school, but very 
cool back in the day) in a local electronics store, with a bit of 
temping work thrown in for good measure which saw me washing 
pots and pans, stuffing envelopes and doing other tasks to earn 
much needed money. I believe all of these jobs gave me skills 
for the future and I’m forever glad of the experiences I had and 
the people I met. Having spectacularly failed my exams at age 
18 I didn’t expect to go to university, but I did a foundation year 
in Biological science which enabled me to enrol on a Biomedical 
Science degree course. Having left University in 2003 with a 2:1 
degree in Biomedical Science I began my career in the laboratory 
and realised that science, in particular blood transfusion science 
was where my interests were. I was lucky enough to work in the 
international Blood Group Reference Laboratory (IBGRL) in Bristol 
with a group of people who shared a passion for blood groups and 
transfusion, and progressed from a trainee Biomedical Scientist to 
IBGRL Reference Laboratory Manager over a period of 11 years, 
completing a Master’s degree in Transfusion and Transplantation 
science along the way. 

Following the Pathology Modernisation Programme and the 
Carter Review, there was a recognised need for change in both the 
scale and scope of pathology services in England. With the aim of 
using advances in technology to enable service improvement and 
better patient care, it became apparent that there was a greater 
need and scope for pathology in end-to-end patient pathways. 
From the selection of the most appropriate test or investigation, 
to the interpretation and provision of clinical advice across the 
spectrum of clinical specialties. This would require scientists 
working as part of a multidisciplinary team, in Consultant Clinical 
Scientist or Consultant Biomedical Scientist roles. Significant 
workforce challenges including a shortage of specialist medical 
staff and suitably qualified scientific staff combined with the 
pace and direction of change in Pathology were contributory to 
the creation of the Higher Specialist Scientist Training (HSST) 
programme.

HSST is a five-year workplace-based doctoral level programme 
that provides opportunities for scientists to train to become eligible 
to apply for available consultant scientist posts. It is open to 
Clinical Scientists and in 2021, suitably qualified senior Biomedical 
Scientists, in a range of healthcare science specialisms. The 
professional doctorate (DClinSci) comprises three components; 

Component A is a Postgraduate Diploma in Leadership and 
Professionalism for Healthcare Sciences, undertaken at the 
University of Manchester (UoM) Business School; Component B 
is a Specialist Scientific Clinical Programme, comprising FRCPath 
part 1 and part 2 examinations, and Component C is Research, 
Development and Innovation and includes a Doctoral Research and 
Innovation project in Clinical Science (undertaken at Manchester 
Metropolitan University) which also forms part of the FRCPath part 
2 qualification, in addition to the part 2 examination.

After I first gained equivalence as a clinical scientist, I began 
HSST as part of cohort 1 at the beginning of 2015. With some final 
tweaking of the programme by the collaborating organisations 
in the early days, the Transfusion curriculum in the final stages 
of development and FRCPath exams yet to be written, this was 
definitely new ground for everyone. It was going to be a bumpy 
ride, but nothing worth doing is easy, right? My experience of the 
programme is overwhelmingly positive. The leadership component 
was great. I learnt so much about different aspects of leadership 
including; leadership styles, public speaking, quality improvement 
and coaching and mentoring. Assignments were continual and 
always challenging, involving many essays and presentations. It 
made me reflect on how I would lead and how I would work with 
colleagues to bring change in NHSBT. As these lectures were 
delivered on site at UoM I also got to meet other clinical scientists 
working in disciplines across the NHS, and the networking 
opportunities and shared learning were fantastic.

The FRCPath examinations were tough and gaining experience 
of the huge curriculum in order to prepare for them was intense. I 
was fortunate to have the support of my employer throughout the 
training to gain the knowledge required to undertake the exams. 
Employer support is vital to your success, and both you and 
your employer should be collaborative in your approach to the 
programme with targeted training and regular review to enable 
you to progress to be an effective consultant at the end of the 
programme. My training in the early days of the programme was 
through placements, case discussions, attending conferences, 
lectures and also teaching people at all levels in my area of 
practice. This gradually changed to taking on more responsibility 
chairing working groups and participating in on call rotas where I 
would shadow consultant haematologist colleagues and provide 
transfusion advice to hospitals and colleagues in NHSBT, in 
addition to teaching, lecturing, service development and research. 
All of these consolidate my HSST learning and have enabled me to 
transition towards a Consultant Clinical Scientist role in NHSBT. 

I have recently completed my Doctoral thesis on microvesicles 
in sickle cell disease, a culmination of three years of research and 
hard work. I began the planning of my thesis at the beginning of 
the third year of HSST and have recently passed my viva voce, the 
last HSST assessment! It was a huge relief, albeit somewhat muted 
with the current Coronavirus pandemic, but I feel a huge sense of 
personal achievement being one of the first candidates to complete 
HSST and the first scientist to complete the Clinical and Laboratory 
Transfusion pathway. So many people have helped me along the 
way, and I am very lucky to work with a great bunch of colleagues 
and have a supportive family!

Tom Bullock,
Consultant Clinical Scientist Trainee,
NHS Blood & Transplant, Bristol
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Katie O'Brien, Chairperson 
of the UCC Biomedical 

Science Society

The UCC Biomedical 
Science Society aims to 
organise both academic and 
social events for our members and those that have an interest in 
biological sciences. 

In October we held our second “First year buddy night”.
This event was initially created to give first year students an 

opportunity to meet like-minded people and pick up a few tips on 
how to manage their first year.

This year, this event was even more special. Entering into third 
level education in the midst of so much uncertainty can be daunting 
but we are all here to support one another.

Now more than ever, with all the online learning, we need to 
support each other and this was a great example of it. A big thank 
you to all the Biomed students who volunteered to be buddies - 
without them it would not be possible and to all those second, third 
and final year Biomed students who tuned into the event and met 
their buddy.

A huge thank 
you to our 
entertainments 
officer, Pádraig 
McKeown, for 
planning and 
hosting such 
a successful 
event. He said 

“The concept is simple, give the first years a ''buddy'' in the year 
above them - that “buddy” has been through first year and knows 
exactly how the new first year is feeling and is willing to answer any 
questions the new first year may have.

It's also a great opportunity for everyone to get to know the new 
students.”

The society also put on workshops this semester and held a 
“Covid Conference” in October where Drs Brigid Lucey and Martina 
Scallan spoke on developing lysis buffer to deal with the shortage 
in labs earlier this year. Dr James O’Connor spoke on “Building the 
COVID lab.” This was a student-led conference where our primary 
aim was to allow our frontline workers and scientists to share with 
us, what it has been like to work during a global pandemic

The first workshop, specifically tailored to meet the needs of first 
and second-year students, was held on October 12th. The event 
was facilitated by the Academy. Roisín Spriggs, who is the Vice 
Chair, and I spoke on writing up lab reports. We shared our own 
experience and stressed the need to learn from experience, good 
but also and maybe more importantly, from bad experiences. 

The second event, a week later, was tailored towards the third 
and fourth year students. We recognised that the final year project 
is a nerve-wracking undertaking so we took the opportunity to 
give students a platform to ask questions and become more 
comfortable with the subject. Dr Brigid Lucey was there to answer 
all the questions of the third and final year students, while also 
giving some extra tips on how to organise your project from the 
beginning to the very end.

In her summation of the event Dr Brigid Lucey cknowledged the 
great work of the 
Society and was 
delighted that the 
student event could 
be facilitated by the 
Academy. We look 
forward to further 
collaborative 
events with the 
Academy.

Returning to college this September 
was like no other that I, my colleagues 
or the students have experienced 
before. Lectures and tutorials have all 
gone online while practical classes are 
on campus however due to Covid-19 
restrictions groups are at reduced sizes 
and additional PPE is required. This year 
in GMIT, we have twenty-four 4th Year 
Medical Science students; the step into 
the virtual learning platform is perhaps the 
greatest unknown for these students as 
they were on clinical placement during the 
emergency lockdown last semester so this 
is their first taste of online lectures.

Every September I give my 4th year 
group studying Medical Microbiology an 
assignment during their first week back. 
I pick a viral infection, put the students 
into groups and they then research the 
infection under various headings that 
when combined give a complete lecture 
on the topic which they also present. This 
year the obvious choice was Covid-19, 

however this year the students were not 
only challenged with having to research, 
write and present the topic they also 
had to do all this online. This consisted 
of group work using breakout rooms 
(a feature on Teams), meeting in the 
breakout rooms for discussion, putting 
the whole lecture together while working 
remotely and finally presenting the lecture 
online. One or more in each group 
presented their section remotely while 
I and the rest of the class listened in. It 
was a great presentation (Fig 1) and an 
absolute credit to the students involved 
who not only learnt more about Covid-19 
but also invaluable lessons regarding 
online education. 

An interesting comment from one 4th 
year student was that she thought when 
she started college in 1st year most 
things would be online and was surprised 
when they had to come on campus for 
everything, little did she know that 3 years 
later that perception would become a 

reality. 
Little did any of us know this time last 

year that we would be forced to teach 
and learn remotely for all lectures and 
tutorials. Students and staff have adapted 
well however to this new educational 
landscape although it is an evolving 
process in which we are all learning every 
day but one day at a time, and we will all 
get there. 

Dr Debbie Corcoran, GMIT.

Medical Science, GMIT, Embracing the New Norm:

Fig 1: Title slide to the 4th year 
Medical Science students'    lecture 
on Covid-19
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As the deadline to apply for registration with CORU is less than 6 
months away, there are key things Medical Scientists need to know in 
advance of completing their application. 

CORU is the statutory body responsible for managing the 
regulation of health and social care professionals. CORU’s role is 
to protect the public by promoting high standards of professional 
conduct, education, training and competence through statutory 
registration of health and social care professionals.

There are eighteen professions regulated or to be regulated by 
CORU. The Registers are open for dietitians, occupational therapists, 
radiographers and radiation therapists, optometrists and dispensing 
opticians, physiotherapists, physical therapists, social workers, 
speech and language therapists and medical scientists. Work is 
progressing on the opening of Registers for social care workers, 
psychologists, podiatrists, counsellors and psychotherapists. 
Registration Boards have yet to be established for Clinical 
Biochemists and Orthoptists. 

The Medical Scientists Registration Board was appointed by the 
Minister for Health on 09 November 2016 and has thirteen members 
with a lay majority. The Registration Board is responsible for setting 
up and maintaining the Register of members for the profession; 
assessing and recognising qualifications gained outside the State; 
approving and monitoring education and training programmes; 
devising the code of professional conduct and ethics and setting the 
requirements for continuing professional development. 

Why do I have to register with CORU?
Registration is a positive development for the profession and 
demonstrates the highest level of professionalism and public care. 
The principal at the core of regulation of the medical scientist’s 
profession is public protection. 

The Register for Medical Scientists opened on the 31 March 2019, 
and the deadline for existing practitioner s to apply for registration 
is 31 March 2021. As Medical Scientists you now have less than 
6 months to ensure that you submit a complete application for 
registration to CORU if you wish to continue to use the title “medical 
scientist” lawfully in the state. 

CORU can take legal action against people who practise using 
the title medical scientist without being registered. If you do not 
register or fail to renew your registration each year, there are serious 
consequences. If you continue to work using a protected title and 
have not registered you may be prosecuted and fined up to €5,000, 
imprisoned for up to six months or both. 

How do I register?
You can apply for registration online at www.coru.ie. Each applicant 
is provided with forms to complete and a list of documents to send to 
CORU which includes:
•  A certified copy of your qualification(s) and proof of identity
•  A statutory declaration
•  Proof of your employment as a medical scientist (if applicable)
• National Vetting Bureau application form
•  Police clearance is required from other countries in which you have 

lived for more than one year and one day since the age of 18. 

The application fee is €100 and includes retention fees up to the 
annual renewal date (March 31). The annual retention fee is €100 is 
required on or before the 31 March each year thereafter. The deadline 
for all existing medical scientist’s practitioners to apply is March 31 
2021 and they must satisfy the Registration Board that they have 
been engaged in the practise of the profession for at least two years 
out of the five-year period up to the 31 March 2019.

Medical Scientists are encouraged to submit their application 
in advance of the 31 March deadline, and to ensure that they 
submit all of the required documentation and pay the required fee. 
Failure to submit a complete application could have very serious 
consequences for practise. Due to the COVID-19 situation, the 
CORU office is closed until further notice. Please do not post any 
documentation to the office. Instead, please email PDF copies of 
the documentation to registration@coru.ie.

Code of Professional Conduct and Ethics
By registering with CORU, Medical Scientists are demonstrating 
their commitment to adhere to a code of professional conduct and 
ethics that has been developed by the Medical Scientists Registration 
Board. 

The code sets out the standards of conduct, performance and 
ethics which Medical Scientists must adhere to throughout the course 
of their work. It reflects the needs of service users and the standards 
they can expect when dealing with the practice of medical science in 
this State. 

When applying for registration you will be required to sign a 
statutory declaration verifying that you have read, understood and 
agreed to abide by the Code of Professional Conduct and Ethics.

Fitness to Practise
The vast majority of health and social care professionals in Ireland 
are providing services to the public which are based on sound 
knowledge, professional dedication and commitment. 

However, every profession has members who do not perform as 
they should and for the public to have confidence there must be a 
mechanism for the appropriate handling of these situations. Fitness 
to Practise is the mechanism which will see CORU investigate 
complaints made relating to the conduct and competence of 
registered Medical Scientists, and other health and social care 
professionals. 

This process is fair and transparent with a “triage” system to weed 
out vexatious or groundless complaints. Fitness to practise ensures 
that your reputation is protected by having a formal disciplinary 
procedure for dealing with professionals who do not meet the 
standards expected of them. 

If you are a practising medical scientist, please ensure you 
submit via email a complete application for registration before the 
deadline date. You can find more information and advice on www.
coru.ie where you will find a video with the steps on how to apply 
for registration. If you have any further questions, you can email 
registration@coru.ie 

Gillian Ryan,  
Communications Manager, CORU.

Medical Scientists Registration Deadline 
Fast Approaching – Have you applied?
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The Academy has forged links with international 
biomedical science oganisations over the years. Our 
aim, as part of this global network is to keep medical 

scientists up to date on international affairs, to contribute 
to international best practice in laboratory medicine and 
clinical science and promote public awareness to the key 
role played by medical scientists in the continuum of patient 
care. Many medical scientists have membership of an 
international society, particularly one which is related to their 
specialism. Many also play a key role in the organisation or 
as part of sub committees.

Some medical scientists still 
maintain their membership of the 
Institute of Biomedical Science 
(IBMS). Prior to the development 
of MSc degrees in this country, 
the fellowship examination of the 
IBMS was the qualification for 
senior medical scientist posts. The Academy maintains a 
good working relationship with the IBMS.

The Academy has a long association 
with The International Federation 
of Biomedical Laboratory Science 
(IFBLS). It was founded in 1954, as 
an association of national societies 
in 35 countries, representing more 
than 200,000 Biomedical Laboratory 
Scientists worldwide. Irish representation 
was initially held by the MLSA and was 

passed to the Academy in the late 1980’s. 
In 1992 the biennial congress of the IFBLS was held in 

Trinity College, Dublin. This was a great event and really 
showcased on a world stage, laboratory medicine in Ireland. 
In 2002, Noel White of Ireland was elected President and 
now in 2020 Marie Culliton has been elected to the role of 
President Elect and will take on the Presidential role in 2022.

International Biomedical Laboratory Science Day: 
15th April
Through the IFBLS the 15th April each year, since 1996, is 
designated International Biomedical Laboratory Science 
Day. The purpose of BLS Day is to increase the awareness 
of the role that Biomedical Laboratory Scientists have in 
providing health care. Biomedical Laboratory Scientists play 
a key role in diagnosis, quality development and assurance, 
treatment, research and development in the modern medical 
sciences. International BLS Day gives 
the profession a day to promote and 
celebrate ourselves as a profession.

The Academy has strong ties 
with the European Association 
for Professions in Biomedical 
Science (EPBS). Marie Culliton has 
held the Presidency and the current 
President Prof. Fernando Mendes sits 

on the Academy Course Validation Committee. The EPBS 
was formed in May 1999 at The Hague, Netherlands and 
is committed to promoting best practice and ethics for 
Biomedical Laboratory 
Scientists throughout 
Europe.

The EPBS recognises 
the importance of student 
medical scientists in 
influencing the future of 
their profession. They 
encourage research and 
networking and hold an annual student forum as part of thir 
delegate conference. Here one student from each member 
organisation participates in various events. The participating 
students give a presentation to the General Governing Body, 
where they show what they have elaborated during the two 
days of group work and discussions. There is also a poster 
competition, where the students compete for the ‘Martin 
Nicholson Award’. The posters are presented and the best 
three posters are awarded. Each year the Academy selects 
the best final year under graduate research project, the 
President’s Prize, to go forward for this award. Our student 
medical scientists have been extraordinarily successful in 
this competition. In 13 years of competition they have been 
prize winners on 11 occasions. Recognition indeed of the 
amazing talented scientists in our profession.

The Academy has recently become an Affiliate Member of 
the International Society of Blood Transfusion (ISBT). An 
important benefit 
of ISBT Affiliate 
Membership is that 
Academy members, 
who have identified 
blood transfusion as their working discipline, have access to 
a suite of material on the ISBT's educational platform, ISBT 
Education.

This platform includes an international guideline library, 
an educational eBook and webcasts from various ISBT 
congresses. All in all, the Affiliate Suite offers practical 
knowledge on a wide range of topics related to transfusion 
medicine. Moreover, members will find some free content 
on ISBT Education, including ISBT Webinars. All current 
Academy members, who have selected Transfusion as their 
discipline on our membership CPD data base, will have 
received a link to the society to create an account to gain 
access to the ISBT Affiliate Suite. For queries, please do not 
hesitate to contact the Academy at mail@acslm.ie 

Many medical scientists are members of international 
professional organisations and play an active role in the 
proceedings, either as executive or committee members.

The Academy is an Affiliate member of International 
Council for Standardization in Haematology (ICSH). 
Academy Council member Richard McCafferty has been 
co-author on International Council for Standardization 

International AffiliationsInternational Affiliations
Helen BarryHelen Barry
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in Haematology (ICSH) projects since 2013 and was 
elected to the ICSH Board in 2019. Irene Regan is also 
a co-author on a recent guideline in haemostasis and 
thrombosis.

The Academy was accepted as an Affiliate member 
of the European Federation of Clinical Chemistry 
and Laboratory 
Medicine (EFLM) 
at its July AGM this 
year. We hope to 
roll out membership 
of the EFLM in a phased approach over the coming 
years. Benefits include, unlimited access to all documents 
(laboratory standards) of the CLSI (Clinical and Laboratory 
Standards Institute) database, regular e-mail notifications 
of all EFLM activities, programmes and opportunities, 
eligibility to apply for EFLM travel grants (subordinated 
to application’s criteria of each specific EFLM initiative), 
reduced registration fee to all EFLM conferences and 
courses, free access to some EFLM webinars and 
enrollment in the EuSpLM Register for those who meet the 
Educational and Training EFLM Equivalence of Standards.

The British 
Society for 
Haematology (BSH) 
is a UK registered 
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charity founded in 1960 for professionals specialising in 
haematology. 

Apart from representing the interests of its members, 
it publishes the British Journal of Haematology, has 
launched its open-access journal EJHaem and issues 
BSH Guidelines on haematological conditions. The 
General Haematology Task Force of the BSH periodically 
reviews both current guidelines and also examine 
areas where new guidelines may be appropriate. The 
abstract on Point of Care: haematology is included 
in our research section.This guideline is an update 
of the BSH 2008 Guideline for point of care testing: 
haematology (Briggs et al, 2008).This involved a number 
of medical scientists in the writing group; Ciarán Mooney 
with medical scientist colleagues, Lorna Pentony (POC 
Coordinator Rotunda), Mary Byrne (Chief Medical 
Scientist SJH), and David Foley (MMUH). Having 
medical scientists on writing groups promotes our 
medical laboratory expertise with our clinical colleagues. 
In the face of increasingly complex laboratory 
diagnostics and importance of same in modern 
medicine, the input and insight medical scientists can 
provide is becoming increasingly sought after.

The BSH are currently reviewing the 
Haemoglobinopathy guideline with Ciarán Mooney and 
Lisa Langabeer (CHI Crumlin) on the working group.

Marie Culliton has been recently 
elected to take over the Presidency 
of the IFBLS in 2022. Marie entered 
the profession of Medical Science in 
1973, specialising in Microbiology, 
before taking a career change and 
opting for Clinical Chemistry. She 
completed her Fellowship of the 
Institute of Biomedical Sciences in 
1980. 

Marie has a specific interest in 
the disease Congenital Adrenal 
Hyperplasia. This formed the topic 
of her thesis while undertaking the 
MSc. in Clinical Biochemistry at Trinity 
College Dublin which she completed 
in 1990. Predominant research work 
concerned examining the relationship 
of Androgens with 17α OH 
Progesterone in the treatment of this 

disease. In addition other research 
interests are the aetiology of the 
disease Polycystic Ovarian Syndrome 
and the investigation of Androgen 
excess states.

Marie continued her academic 
studies with an MBA in Health 
Services Management from University 
College Dublin and the Royal College 
of Surgeons in Ireland, awarded in 
2001.With this additional qualification 
Marie moved into laboratory 
management, first as quality manager 
at St Vincent’s and now as Chief 
Medical Scientist and Laboratory 
Manager at the National Maternity 
Hospital in Dublin.

At The National Maternity Hospital, 
Marie has developed an interest in 
monitoring of Fetal Wellbeing. This 
encompasses the management 
of Rhesus Disease and also the 
emerging area of First Trimester 
Screening. The Biochemistry First 
Trimester Screening service at 
the National Maternity Hospital is 
accredited to ISO 15189.

Marie has been a member of the 
Council of The Academy of Medical 
Laboratory Science since 1985 and 
has served two terms as President. 

Marie has been a delegate to the 
European Association for Professions 
in Biomedical Science (EPBS) since 
2001. She was President of EPBS 
from 2004-2018.

Marie was appointed by the Minister 
for Health and Children to the Council 
of CORU, the Registration Council for 
Allied Health Professionals where she 
served 2 terms and was Deputy Chair 
of the Council. She was subsequently 
appointed to the Medical Scientists 
Registration Board where she serves 
as Chair. 

Along with other members of the 
profession Marie has been raising 
our profile in the media through 
appearances at the Oireachtas Health 
Committee on the Cervical Screening 
review. She has appeared on 
television and radio interviews on RTE 
and Newstalk radio. Her podcast with 
Susan Mitchell explains the details of 
testing to the public e.g. sensitivity, 
specificity and the testing validation 
process is available on the Academy 
website.

Marie has been a delegate to the 
International Federation of Biomedical 
Laboratory Science (IFBLS) on several 
occasions.

President Elect International Federation of Biomedical Scientists.
Marie Culliton, Laboratory Manager, National Maternity Hospital, Dublin
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RL Toolkit and work with the HSCP Office
In May 2020, the CPD Officers Professional development network joined forces to create some reflective learning resources for 
their respective HSCPs in response to working in the current pandemic. It became apparent that many of our valued HSCPs 
found the idea of reflective learning very challenging, especially in the midst of these particularly difficult times. We wanted to 
reassure everyone that all of the on-the-job learning you were doing was in fact reflective learning, and we also wanted to highlight 
ways in which you could document this learning without hours of additional work. The finished video and toolkit have been very 
warmly received by all and in particular by the HSCP office. The HSCP Office asked if the CPD Officers Network would be willing 
to develop the content further into a series of modules available to all on www.hseland.ie. So from a team of eleven, three CPD 
officers are now part of a working group to develop the materials further. We felt it was vitally important that Medical Scientists 
got a seat at the table, to help shape and craft these modules from a diagnostician point of view. Jemma Kehoe, one of the joint 
CPD officers here at the Academy earned a place on the working group and is currently working closely with two others alongside 
our colleagues in the HSCP office to help bring this Reflective Learning module to fruition. The different models of reflection 
and their application to practice, the skills needed to be able to reflect on practice, and a strong emphasis on the associated 
documentation will be covered in this piece of work. It is hoped that by the time the next edition of Converse is published, we will 
be directing you to the final product! And please do keep checking the Academy website for updates on future CPD events and 
resources. www.acslm.ie

Webinars/Resources
Well, we asked and you guys have most certainly answered! In recent months we issued an SOS, of sorts, for your help. We 
reached out to friends of the Academy and to our members, asking for help in creating as much CPD content as we could that 
could be delivered via webinar. We were absolutely thrilled and overwhelmed by the response and are so grateful to all who have 
contributed. It has meant that we have established a calendar of weekly lunchtime webinars with all manner of amazing content 
covered to date. Each webinar has been recorded and is available as a video on the Academy website. See instructions on where 
to find it in image below. 

Current Webinar Videos on www.acslm.ie
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DATE Title/Presenter(s) Presenter/Prof. Body

25th May Early Career Scientists Forum Engagement&AdvancementAB

26th May Cervical Cytology: Updates & Opportunities Cellular Pathology

26th May Covid-19 Updates ACSLM

23rd June An Introduction to the NTAG ACSLM - TTSAB

2nd July CPD Updates & Applying CORU Framework ACSLM

28th July How to record your work for presentation ACSLM 

13th August ABO Anomalies – Edel Scally ACSLM - TTSAB

25th August Biosafety Awareness – Helen Barry ACSLM

3rd September MS Excel Introduction – Leo & Jemma ACSLM

15th September  Improving Blood Stock Management –  ACSLM - TTSAB 
A Collaborative Approach – Helena Begley 

22nd September  “Using an Electronic Health Record and Fergal McGroarty, 
medication barcode scanning to improve National Haemophilia System  
Haemophilia Patient care delivery”  Project Manager, St James’s 

29th September Green Labs - Dr Una FitzGerald ACSLM – Cellular Pathology

6th October @10am FRCPath for Transfusion Scientists.  Tom Bullock, MSc MIBMS 
Clinical Transfusion Scientist 
Dr. Irene Regan. Chief Medical Scientist

12th October @6pm.  1st & 2nd year Scientific Writing Workshop for CIT, UCC Biomedical Society, ACSLM 
Students and Early Career Scientists 

15th October  MS Access Database, An Introduction to ACSLM  
managing your data

22nd October Daratumumab – Edel Scally ACSLM - TTSAB

22nd October @6pm  Scientific Writing Workshop for Students and CIT, UCC Biomedical Society, ACSLM 
Early Career Scientists 

29th October  Biological hazard identification and Routes ACSLM 
of infection. – Helen Barry. 

9th November  Electronic Issue  ACSLM - TTSAB 
Carol Cantwell & Mary Deasy 

17th November CPD/CORU revisited – where you need to be! ACSLM

27th November @6pm  Working During the Pandemic UCC Biomedical Science Society/ACSLM 
Dr Brigid Lucey, Dr Martina Scallan 

TBA Lean 6 Sigma 

TBA The Paperless Blood Transfusion department 

TBA Biosafety containment

*Recordings of webinars are available to members to view at www.acslm.ie 

The Academy is constantly looking for medical scientists to present live or using 
video on:

• interesting work/studies

• case studies

• research

Please contact Leo or Jemma at cpd@acslm.ie 

We will organise the webinar and provide presentation assistance, if required.
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industry news

HealthTech Ireland is about 
joining the dots. Joining 
the dots between medical 

technology and digital health 
companies, joining the dots between 
this industry and the public and 
private health services and joining 
the dots between the health service 
we have now and the one we would 
like to have in the future.

But how that happens is best 
explained by showing how health 
technologies have been pivotal 
in helping the HSE cope with the 
Covid-19 pandemic.

At least thirty Irish companies, 
some of them relatively small, have 
come through with technologies that 
solve some of the problems posed 
by the management of Covid-19. 
They’ve done so against an urgent 
deadline and often while working 
remotely. They’ve frequently done 
it helped by an unusual level of 
partnership with other companies 
and with the health service itself. 
The HSE was open to collaboratively 
exploring possibilities whether those 
possibilities related to the protection 
of patients or of front-line healthcare 
staff. Joining the dots sometimes 
involves removing the obstacles 
between them.

As an example of this collaboration, 
Sony, working with clinicians, 
researchers from the ASSERT 
Centre in UCC, academics and other 
partners developed and deployed 
‘a powerful quarantine management 
platform’ to help keep workers safe 
and isolated where necessary.

Another case is Critical Healthcare, 
an Irish SME working with Roche 
Diagnostics to introduce rapid 
Covid-19 testing in Ireland to help 
keep businesses open and staff safe.

All of the emerging solutions have 
come through at frankly astonishing 
pace, and in some cases – such 
as Swiftqueue – innovative tech 

was rapidly implemented to support 
the scheduling and management of 
Covid-19 test centres and deployed 
nationally almost overnight.

The next dots that we need to 
connect will be to the future and will 
allow our health service to tackle 
the backlogs that have inevitably 
emerged, which local outbreaks 
may exacerbate. Smarter scheduling 
and appointment management, 
better options for remote treatment 
such as tele-health, faster and more 
accurate diagnosis using the latest 
imaging technology are all elements 
that are currently being deployed or 
developed by the Health Tech sector.

HealthTech Ireland is an 
association of over one hundred 
and forty companies delivering 
health services to Ireland, in the 
areas of digital, diagnostics and 
devices. The companies range from 
indigenous SMEs to multinational 
global organisations. Leveraging 
the skills and experience of these 
companies together with enabling 
true partnership with the State are 
essential components to joining the 
dots.

HealthTech Ireland’s recent white 
paper explains how we as a State 
can save money on needless liability 
settlements by replacing equipment 
sooner and in a more predictable 
manner without spending more 
money than has already been 
committed.

Ireland’s leading Health IT 
companies have come together under 
the umbrella of HealthTech Ireland to 
form an industry Leadership Forum. 
Its principal objective is to be available 
to advise government on digitizing 
the health system and to assist in 
the implementation of Slaintecare. 
The forum is Chaired by Intel’s Colin 
MacHale and includes companies like 
Amazon’s Cloud Services business 
AWS, Vodafone, Medtronic, Change 
Healthcare, Irish Life Health and SISK 
Healthcare to name but a few.

The health system can benefit from 
the presence of nine of the top ten 
global health tech companies based 
here to resource and learn from their 
global expertise.

Ray Cahill, Chairman,
HealthTech Ireland Association

Justin Carty, Chief Executive, HealthTech Ireland, Clare Harney, Executive Director, 
Digital Health Transformation, HealthTech Ireland, Ray Cahill, Chairman, HealthTech 
Ireland.

Success in Healthcare is 
about joining the dots
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Randox & Bosch Healthcare Randox & Bosch Healthcare 
Collaboratively Combating Collaboratively Combating 

COVID-19COVID-19

industry news

A game-changing partnership 
between Randox Laboratories and 
Bosch Healthcare continues to 
change the testing landscape and 
capabilities of both laboratory and 
non-laboratory settings in rapidly 
detecting COVID-19. 

Providing clear and concise 
results, direct at the point of care, 
the Randox and Bosch Healthcare 
collaborative approach not 
only allows patients to take the 
recommended safety precautions 
without delay, but also provides 
a solution to both analyse and 
differentiate COVID-19 from 
other viral respiratory diseases. 
Multiple testing approaches with 
the same aim – to overcome 
COVID-19!  

Combining science & 
technology, timing is of the 
essence in the fight against 
coronavirus. Together, we have 
combined efforts in successfully 
launching the Vivlaytic – the all 
in one solution for molecular 
diagnostics consolidating nucleic 
acid extraction, polymerase chain 
reaction (PCR) and detection onto 
one small platform. 

These efforts reflect a global 
partnership of both cooperation’s 
working together to deliver 
world-class diagnostic solutions, 
harnessing the power of innovation 
to improve health worldwide, 
providing an all in one approach 
minimising the spread of COVID-19 
globally. 

Launched after just six weeks 
at the beginning of the COVID-19 
pandemic back in March 2020, 

the Virial Respiratory Infection array 
(VRI) set the benchmark for rapidly 
detecting SARS-CoV-2 (COVID-19) 
whilst simultaneously differentiating 
between nine other respiratory 
diseases, in under two and a half 
hours. 

Proactively working together to 
combat the spread of COVID-19, 
Randox, Bosch Healthcare Solutions 
and R-Biopharm are proud to offer 
variable analysis strategies to detect 
SARS-CoV-2 (COVID-19). Capable 
of providing reliable results in just 
39 minutes, with a sensitivity of 98% 
and specificity of 100%, the Vivalytic 
SARS-CoV-2 rapid test is currently 
among one of the fastest PCR tests 
worldwide. 

Since the outbreak of COVID-19, 
we have significantly combined our 
efforts to provide a diverse range of 
testing solutions and approaches 
to meet the need of the rise in 
global cases. Our approaches have 

been utilised at all possible levels 
and together we open up a range 
of different testing strategies, with 
developments still underway with 
the upcoming release of the SARS-
CoV-2 Pooling test. The SARS-CoV-2 
Pooling test is a rapid solution 
for the detection of SARS-CoV-2 
(COVID-19) offering an accelerated 
decentral testing approach to 
effectively and efficiently monitor 
and detect viral infection from the 
offset. Capable of detecting SARS-
CoV-2 (COVID-19) from up to five 
pooled samples simultaneously 
with a capacity to process more 
than 160 patient samples a 
day. The pooling could be done 

at the level of a ward, medical 
specialty, social bubble, or group of 

colleagues. It has potential for use in 
other settings, such as pre-operative 
screening, schools & universities, 
prisons, nursing homes, 
primary care, and 
large workplaces. 
Sample pooling 
allows more 
people to 
be tested 
quickly using 
fewer testing 
resources.

Partnering 
together, 
we continue 
to increase 
our testing 
capacity, enabling 
fully automated 
processing of patient 
samples to rapidly combat 
COVID-19.
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Scientific Background on the  
Nobel Prize in Chemistry 2020

A TOOL FOR GENOME EDITING

Introduction
In 1953, J.D. Watson and F.H.C. Crick reported the molecular 
structure of DNA [1]. Ever since, scientists have tried to develop 
technologies that can manipulate the genetic material of cells and 
organisms. With the discovery of the RNA-guided CRISPR-Cas9 
system, an easy and effective method for genome engineering 
has now become a reality. The development of this technology 
has enabled scientists to modify DNA sequences in a wide range 
of cells and organisms. Genomic manipulations are no longer an 
experimental bottleneck. Today, CRISPR-Cas9 technology is used 
widely in basic science, biotechnology and in the development of 
future therapeutics [2].

The discovery of the CRISPR-Cas system in 
prokaryotes.
The work that eventually led to the discovery of the powerful 
CRISPR-Cas9 system for genome editing began with the 
identification of repeated genome structures present in bacteria 
and Archaea. In 1987, a report noted an unusual repeated 
structure in the Escherichia coli genome, which contained five 
highly homologous sequences of 29 base pairs (bp), including 
a dyad symmetry of 14 bp that were interspersed by variable 
spacer sequences of 32 bp [3]. Some years later, similar, repeated 
structures were identified in the genome of the halophilic Archaea 
Haloferax mediterranei, with 14 almost perfectly conserved 
sequences of 30 bp, repeated at regular distances [4].

Subsequent bioinformatics analyses revealed that these types of 
repeats were common in prokaryotes and all contained the same 
peculiar features: a short, partially palindromic element occurring 
in clusters and separated by unique intervening sequences of 
constant length, suggesting an ancestral origin and high biological 
relevance [5]. The term CRISPR was introduced, an abbreviation for 
clustered regularly interspaced short palindromic repeats [6].

An important step towards understanding the function of CRISPR 
came with the identification of CRISPR-associated (cas) genes, 
a group of genes only present in CRISPR-containing prokaryotes 
and always located adjacent to CRISPRs. The identified cas genes 
encoded proteins with helicase and nuclease motifs suggesting a 
role in DNA metabolism or gene expression [6]. The association 
with CRISPR was used as a defining characteristic and over the 
coming years a number of Cas protein subfamilies were described 
[7, 8].

The functional importance of the CRISPR loci remained elusive 
until 2005, when researchers noted that the unique CRISPR 
sequences were derived from transmissible genetic elements, 
such as bacteriophages and plasmids [9-11]. Prokaryotes carrying 
these specific sequences appeared protected from infection, since 
plasmids or viruses containing a sequence matching a spacer 
(named protospacers) were usually absent in the prokaryote 
carrying the spacer [9, 11].

These correlative findings suggested a function for CRISPRs 
in prokaryotic defence against invading foreign DNA and the 
spacer sequences were described as a ‘memory of past “genetic 

aggressions”’ [10]. It had already been shown that CRISPRs were 
transcribed into long RNA molecules (pre-crRNA), which were 
subsequently processed by cleavage within the repeat sequences 
to yield small CRISPR-RNAs (crRNAs) [4, 12]. Taken together these 
observations indicated that crRNA could play a role in targeting viral 
nucleic acids, perhaps in a manner similar to RNAi in eukaryotic 
cells. It was also hypothesized that the Cas proteins was involved in 
this process [9].

Later research has indeed demonstrated that crRNA binds to 
one or more Cas proteins to form an effector complex that targets 
invading nucleic acids. Extensive efforts during the past 25 years 
have identified a number of different CRISPR-Cas systems, which 
are now divided into two major classes [13]. In the Class 1 systems, 
specialised Cas proteins assemble into a large CRISPR-associated 
complex for antiviral defence (Cascade). The Class 2 systems are 
simpler and contain a single multidomain crRNA-binding protein 
(e.g. Cas9) that contains all the activities necessary for interference.

CRISPR-Cas functions as an adaptable 
defence system
The hypothesis that CRISPR-Cas systems could confer resistance 
to invading foreign DNA was verified in 2007 [14]. In an elegant 
set of experiments, scientists studied a Class 2 system in a strain 
of Streptococcus thermophilus, which they infected with virulent 
bacteriophages. Next, bacteria resistant to infection were isolated 
and their CRISPR loci analysed. The experiment revealed that 
resistant bacteria had acquired new spacer sequences, which 
matched sequences within the infecting phage used to select 
resistance. Deletion of the spacer region led to loss of resistance, 
and the phages that were able to grow on resistant bacteria 
had accumulated mutations in the protospacer sequence in the 
phage genome. Furthermore, inactivation of one of the cas genes 
(cas5) resulted in loss of phage resistance. The experiments 
thus demonstrated a role for cas gene products in CRISPR-Cas–
mediated immunity and that the specificity of the system was 
dependent on the spacer sequences [14].

Further insights into the function of CRISPR-Cas came from 
investigations of E. coli, which contains a Class 1 CRISPR-Cas 
system encoding no less than eight different Cas proteins. Five of 
these gene products could be purified as a multiprotein complex 
termed Cascade (CRISPR-associated complex for antiviral defence). 
Cascade was shown to function in pre-crRNA processing, cleaving 
the long transcripts in the repeated regions and thereby producing 
shorter crRNA molecules containing the virus-derived sequence 
[15]. After cleavage, the mature crRNA molecules were retained 
by Cascade, and, assisted by a cas-encoded helicase, Cas3, they 
served as guide molecules that enabled Cascade to interfere with 
phage proliferation. The results thus suggested two different steps 
in CRISPR function: first, CRISPR expression and crRNA maturation, 
and second, an interference step that required the Cas3 protein. The 
results also provided evidence suggesting that the E. coli CRISPR-
Cas system targets phage DNA and not RNA, inasmuch as crRNA 
with complementarity to either of the two DNA strands could interfere 
with phage proliferation [15].

The Royal Swedish Academy of Sciences has decided to award Emmanuelle Charpentier and Jennifer 
A. Doudna the Nobel Prize in Chemistry 2020, for the development of a method for genome editing.
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on the mechanisms of crRNA maturation in S. pyogenes [27]. 
Using differential RNA sequencing to characterize small, non-
coding RNA molecules, they identified an active CRISPR locus, 
based on expression of pre-crRNA and mature crRNA molecules. 
Unexpectedly, the sequencing efforts also identified an abundant 
RNA species transcribed from a region 210 bp upstream of the 
CRISPR locus, on the opposite strand of the CRISPR array (Figure 
2a).

The transcript was denoted trans-encoded small RNA (tracrRNA) 
and contained a stretch of 25 nucleotides (nt) with almost perfect 
complementarity (1-nt mismatch) to the repeat regions of the 
CRISPR locus, thus predicting base pairing with pre-crRNA [27]. 
The RNA duplex region that would form included processing sites 
for both pre-crRNA and tracrRNA, which immediately suggested 
that the two RNAs could be co-processed upon pairing (Figure 2b).

In support of the proposed idea, deletion of the tracrRNA locus 
prevented pre-crRNA processing and vice versa. Charpentier 
and colleagues also noted that a co-processed duplex involving 
tracrRNA and pre-crRNA would have short 3' overhangs, similar to 
those produced by the endoribonuclease RNase III, and they went 
on to demonstrate that this enzyme could process a heteroduplex 
formed between tracrRNA and pre-crRNA in vitro and was required 
for tracrRNA and pre-crRNA processing in vivo. Finally, the 
researchers found that processing also involved the Cas9 protein, 
since deletion of the cas9 gene in bacteria impaired both tracrRNA 

Conclusive evidence for DNA being the target of CRISPR-Cas 
interference came from elegant experiments using a strain of 
Staphylococci epidermidis that contained a CRISPR array with a 
spacer sequence homologous to a gene present in a conjugative 
plasmid [16]. Transfer of the plasmid into the strain occurred only if 
the spacer sequence was mutated or deleted. A self-splicing intron 
was inserted into the target sequence on the plasmid. In this way, 
the CRISPR spacer would be complementary not to the DNA, as it 
is disrupted by an intron, but to the RNA, which would be spliced, 
reconstituting the sensitive target. Indeed, insertion of the self-
splicing intron was sufficient to overcome CRISPR-Cas inhibition 
of plasmid transfer, strongly implicating DNA as the primary target 
[16]. This conclusion was further supported from studies of S. 
thermophilus, in which the CRISPR-Cas system was shown to 
cleave both bacteriophage and plasmid DNA in vivo [17].

Protospacer adjacent motifs distinguish 
CRISPR from invading DNA.
If spacers lead to cleavage of DNA with matching sequences, 
how do they avoid cleaving their own CRISPR spacers? The 
answer to this question came from studies of sequences around 
protospacers, i.e. the sequences in the phage genomes that had 
given rise to spacers. Short sequence motifs were noted just a 
couple of nucleotides away from protospacer sequences [11, 18]. 
These motifs were later labelled protospacer adjacent motifs or 
PAMs [19].

The functional importance of PAMs became clear from work 
studying the phage response to CRISPR-encoded resistance in S. 
thermophilus. In these studies, phages that had overcome bacterial 
resistance were isolated and analysed. These studies revealed 
that a number of those resistant to CRISPR immunity had acquired 
mutations in the PAMs, implicating these short sequences as 
important for targeting [20]. Later studies have demonstrated that 
the PAM sequences are required both for target interference and for 
uptake of new spacer sequences into CRISPRs [21, 22].

Discovery of the CRISPR-Cas9 system
By 2011, it was clear that CRISPR-Cas systems were widespread 
in prokaryotes and functioned as adaptive immune systems to 
combat invading bacteriophages and plasmids (Figure 1). Studies 
had also established that the Cas proteins functioned at three 
different levels: (i) integration of new spacer DNA sequences into 
CRISPR loci, (ii) biogenesis of crRNAs, and (3) silencing of the 
invading nucleic acid [23, 24].

The identification of CRISPR-Cas9 as a tool for genomic editing 
came from studies of the Class-2, Type-II CRISPR-Cas system in 
S. thermophilus and the related human pathogen Streptococcus 
pyogenes. This system contains four cas genes, three of which 
(cas1, cas2, csn2) are involved in spacer acquisition, whereas 
the fourth, cas9 (formerly named cas5 and csn1), is needed for 
interference [14]. In support of this notion, inactivation of the cas9 
gene prevented cleavage of target DNA [17]. To further define the 
elements required for immunity, the S. thermophilus CRISPR-Cas 
system was introduced into E. coli, where it provided heterologous 
protection against infection with phages and plasmids [25]. Using 
this experimental model, parts of the system were inactivated to 
define the components required for protection. The work clearly 
demonstrated that the Cas9 protein alone was sufficient for the 
CRISPR-encoded interference step, and that two nuclease domains 
present in the protein, HNH and RuvC, were both required for this 
effect [25].

Discovery of tracrRNA and its role in crRNA 
maturation
In 2011, Emmanuelle Charpentier and colleagues reported 

Figure 1. A general scheme for the function of the CRISPR-Cas 
adaptive immune system as presented in [26]. Three stages 
are identified. Adaptation: Short fragments of double-stranded 
DNA from a virus or plasmid are incorporated into the CRISPR 
array on host DNA. crRNA Maturation: Pre-crRNA are produced 
by transcription and then further processed into smaller 
crRNAs, each containing a single spacer and a partial repeat. 
Interference: Cleavage is initiated when crRNA recognize and 
specifically base-pair with a region on incoming plasmid or virus 
DNA. Interference can be separated both mechanistically and 
temporally from CRISPR acquisition and expression.
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and pre-crRNA processing. Based on their findings, Charpentier 
and coworkers suggested that the Cas9 protein acts as a molecular 
anchor that facilitates base pairing between tracrRNA and pre-
crRNA, which in turn allows recognition and cleavage by the host 
RNase III protein [27].

Previous reports had revealed the importance of Cas9 for 
interference. Charpentier and Jennifer A. Doudna initiated a 
collaboration to investigate if crRNA could be used to direct the 
sequence specificity of the nuclease. In contrast to what had been 
hypothesised in Charpentier’s report a year earlier, addition of 
crRNA to purified Cas9 could not stimulate Cas9-catalysed target 
DNA cleavage [27, 28].

At this point, the two scientists made a crucial discovery. Addition 
of tracrRNA to the in vitro reaction triggered Cas9 to cleave the 
target DNA molecule. The tracrRNA thus had two critical functions: 
triggering pre-crRNA processing by the enzyme RNase III and 
subsequently activating crRNA-guided DNA cleavage by Cas9.

In a series of in vitro biochemistry experiments, the researchers 
investigated the biochemical mechanisms of the reaction [28]. 
The two nuclease domains in Cas9, HNH and RuvC, were each 
shown to cleave one strand of target DNA. Cleavage occurred 3 
bp upstream of the PAM sequence, which in S. pyogenes has the 
sequence 5'-NGG-3', with N corresponding to any of the four DNA 
bases. Furthermore, as predicted from previous reports, target 
recognition and cleavage were inhibited by mutations in the PAM 
sequence [20].

A peculiar aspect of PAM sequence dependence was that 
cleavage of double-stranded DNA was sensitive to mutations in 
both the complementary and non-complementary strand whereas 
cleavage of single-stranded DNA targets was unaffected by 
mutations in the PAM motif. These observations led the authors 
to conclude that PAM motifs may be required to allow duplex 
unwinding [28].

Similar findings were also published in another report using the 
related CRISPR-Cas system in Streptococcus thermophilus. As in 
Charpentier and Doudna’s work, this report also demonstrated 
that Cas9 cleaves within the protospacer, that cleavage specificity 
is directed by the crRNA sequence, and that the two nuclease 
domains within Cas9, each cleave one strand. However, the 
researchers did not notice the crucial importance of tracrRNA for 
sequence-specific cleavage of target DNA [29].

In their study, Charpentier, Doudna and colleagues also worked 

to delineate the regions of tracrRNA and crRNA that are absolutely 
required for Cas9-catalysed cleavage of target DNA. This led to the 
identification of an activating domain in tracrRNA and the realisation 
that a “seed region” of ~10 nt in the PAM-proximal region of the 
target strand was especially important for target recognition.

Based on their in vitro biochemical analysis, the authors 
hypothesized that the structural features in the two RNA molecules 
required for Cas9-catalysed DNA cleavage could be captured in a 
single RNA molecule. In a crucial experiment, they demonstrated 
that this was indeed possible: the RNA components (crRNA and 
tracrRNA) of the Cas9 complex could be fused together to form an 
active, chimeric single-guide RNA molecule (sgRNA).

Furthermore, Charpentier and Doudna demonstrated that 
the sequence of the chimeric sgRNA could be changed so that 
CRISPR-Cas9 would target DNA sequences of interest, with the 
only constraint being the presence of a PAM sequence adjacent to 
the targeted DNA. They had thus created a simple two-component 
endonuclease, containing sgRNA and Cas9, that could be 
programmed to cleave DNA sequences at will.

The importance of this finding was not lost on them. In the 
abstract of the paper reporting their findings, the authors wrote: 
“Our study reveals a family of endonucleases that use dual-RNAs 
for site-specific DNA cleavage and highlights the potential to exploit 
the system for RNA programmable genome editing” [28].

A molecular understanding of the CRISPR 
mechanism
Today, there is a detailed structural understanding of how the Cas9-
gRNA complex recognizes its target and mediates cleavage. This 
information has been important for efforts to engineer new versions 
of the system, with altered PAM specificity and reduced off-target 
activities [30].

The structure of Cas9 in free form revealed two distinct lobes, 
the recognition (REC) lobe and the nuclease (NUC) lobe, with the 
latter containing the HNH and RuvC nuclease domains. When Cas9 
binds to sgRNA, it undergoes a structural rearrangement, with the 
REC lobe moving towards the HNH domain (Figure 3).

For target recognition, the 20-nt spacer sequence must form 
complementary base pairs with the protospacer sequence. In the 
structure of Cas9 in complex with sgRNA, the 10-nt seed sequence 
in the spacer adopts an A-form conformation and is positioned 

Figure 2. Identification of tracrRNA in S. pyogenes as reported in [27]. a. Differential RNA sequencing (dRNA-seq) reveals 
expression of tracrRNA and crRNAs. Sequence reads of cDNA libraries of RNA are shown on top. Below is the genomic organisation 
of tracrRNA and CRISPR01/Cas loci. Red bar: tracrRNA is encoded on the minus strand and detected as 171-, 89- and ~75-nt 
tracrRNA species. Black rectangle inside the red bar: 36-nt sequence stretch complementary to CRISPR01 repeat. The pre-crRNA is 
encoded on the plus strand. Black rectangles: CRISPR01 repeats; green diamonds: CRISPR01 spacers; 511, 66 and 39-42 nt: pre-
crRNA and processed crRNAs. b. Base-pairing of tracrRNA with a CRISPR01 repeat is represented. Cleavages observed by dRNA-
seq and leading to the formation of short overhangs at the 3' ends of the processed RNAs are indicated by two black triangles.
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to engage with the target sequence in DNA [31, 32]. The seed 
sequence is located in the 3' end of the 20-nt spacer sequence and 
is essential for target recognition [25, 28, 33]. In genome editing, 
similarities between the seed sequence and genome sequences 
can cause off-target effects, even if there are many mismatches 
elsewhere in the spacer region of sgRNA [34].

As noted, a PAM sequence must also be present next to the 
target site, and mutations in this motif prevent Cas9-dependent 
cleavage at the target sequence. The Cas9 protein first searches 
for the PAM sequence, and once found, probes the flanking DNA 
for complementarity to the sgRNA. The GG dinucleotides in PAM 
are recognized by base-specific hydrogen-bonding interactions 
with two arginine residues in a PAM interacting site, which is 
disordered in the apo-form of Cas9, but becomes ordered after 
sgRNA binding. The interactions between PAM and Cas9/sgRNA 
lead to destabilization of the adjacent double-stranded DNA, which 
in turn facilitates for sgRNA to invade the double-stranded DNA. 
The destabilization is in part explained by a kink in the target DNA 
strand, which is caused by Cas9 interactions with the phosphate 
group immediately upstream of the PAM in the same strand [22].

Once a stable RNA–DNA duplex, an R-loop, has been formed, 
Cas9 is activated for DNA cleavage. Each of the two nuclease 
domains cleaves one strand of the target double-stranded DNA 
at a specific site 3 bp from the 5'-NGG-3' PAM sequence, and in 
most cases, the ends that are formed are blunt. By inactivating one 
of the two domains, a nickase can be formed, i.e. an enzyme that 
cleaves only one strand of a DNA duplex [28, 29]. Nickases are 
very useful for practical applications of CRISPR-Cas systems, since 
they can be programmed to target opposite strands and thus make 
staggered cuts within the target DNA. In this way, a Cas9 nickase 
mutant, combined with a pair of sgRNA molecules, can introduce 
targeted double-strand breaks with very high sequence specificity 
[35].

The application of the CRISPR-Cas9 
technology in higher cells
Genome editing relies on the existence of natural pathways for DNA 
repair and recombination. Double-stranded breaks typically lead 
to either non-homologous end joining (NHEJ) repair or homology-
directed repair (HDR). In the case of NHEJ, the ends are directly 
ligated back together and the process usually results in a small 

insertion or deletion of DNA at the break, frequently causing frame 
shifts in coding sequences and loss of protein expression. The HDR 
pathway instead uses a homologous DNA sequence as a template 
to repair the break. By introducing modified genetic sequences 
as templates for the HDR, it is thus possible to introduce defined 
genomic changes such as base substitutions or insertions.

DNA can be introduced into mice embryonic stem cells and 
recombine there with the matching sequence within the host 
genome to produce gene-modified animals. This method is 
powerful but labour-intensive, since recombination events are rare 
and require a selectable marker, such as an antibiotic resistance 
gene, to be identified. Recombination efficiency is enhanced if 
a double-stranded break is introduced at the site of the desired 
recombination event, which led to a search for endonucleases that 
can be programmed to cleave DNA at locations of interest.

An important earlier step in the engineering of sequence-
specific nucleases came with the development of zinc finger 
nucleases (ZFNs) and transcription activator–like effector nucleases 
(TALENs). When linked to a nuclease domain, zinc finger proteins 
can function as site-specific nucleases that can cleave genomic 
DNA in a sequence-specific manner and stimulate site-specific 
recombination [36, 37]. TALENs provide yet another DNA-binding 
modality that recognizes DNA in a modular fashion and that can 
be fused to nuclease domain [38]. Both ZFNs and TALENs are 
powerful tools for genome editing. However, their widespread 
use has been limited by the inherent difficulties of protein design, 
synthesis and validation.

In their work, Charpentier and Doudna defined a simple 
two-component system that could rapidly be programmed for 
sequence-specific cleavage of target DNA and thereby sparked a 
revolution in genome editing. The first experimental demonstration 
that CRISPR-Cas9 could indeed be harnessed for genome editing 
in human and mouse cells came in early 2013 [39, 40]. These 
influential studies demonstrated that Cas9 nucleases could be 
directed by crRNA of a defined sequence to induce precise 
cleavage at endogenous genomic loci in mouse and human cells. 
For the reaction to occur, tracrRNA, crRNA, and Cas9 were all 
required, whereas RNase III was replaced by endogenous enzyme 
activities.

Just as observed by Charpentier and Doudna in vitro, the 
system could be further simplified in vivo, and a chimeric sgRNA 
molecule together with Cas9 was sufficient to cleave target 

Figure 3. A schematic 
representation of the mechanism 
by which CRISPR-Cas9 recognizes 
and targets DNA for cleavage as 
presented in [30]. Binding of sgRNA 
leads to a large conformational 
change in Cas9. In this activated 
conformation, the PAM-interacting 
cleft (dotted circle), becomes pre-
structured for PAM sampling, and 
the seed sequence of sgRNA is 
positioned to interrogate adjacent 
DNA for complementarity to sgRNA. 
The process starts with PAM 
recognition, which in the next step 
leads to local DNA melting and 
RNA strand invasion. There is a 
step-wise elongation of the R-loop 
formation and a conformational 
change in the HNH domain to 
ensure concerted DNA cleavage. 
Abbreviations: bp, base pair; NUC, 
nuclease lobe; PAM, protospacer 
adjacent motif; REC, recognition 
lobe; sgRNA, single-guide RNA.
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DNA. The system has also been used to introduce genome 
modification in a number of other eukaryotic systems [41], 
including Saccharomyces cerevisiae, Drosophila melanogaster, 
Caenorhabditis elegans, Danio rerio and Arabidopsis thaliana [42-
46], demonstrating its broad applicability.

In ongoing work, scientists are trying to expand the usefulness 
of the CRISPR-Cas system for genome editing. In addition to Cas9 
from S. pyogenes, a number of other Cas homologues are used 
today for genome editing and related purposes. Naturally occurring 
CRISPR systems have other PAM requirements, and in addition, 
new Cas9 variants are continually engineered to have altered PAM 
compatibilities. CRISPR-Cas systems can also be used to target 
RNA. Studies of Pyrococcus furiosus demonstrated that in this 
species, the system encodes for a crRNA-guided Cas complex, 
which targets foreign mRNA [47].

Efforts are also under way to develop evermore precise CRISPR-
Cas–based genome editing strategies [48]. These efforts include 
strategies for base editing at specific sites in eukaryotic genomes 
(Figure 4). As an example, a cytidine deaminase enzyme has been 
fused to a mutant form of Cas9 that cleaves only one strand – a 
nickase. When programmed with sgRNA for the desired sequence, 
this system can be targeted to a specific genomic location, induce 
a nick in the DNA there, and mediate the direct conversion of 
cytidine to uridine, which after replication results in a cytosine-to-
thymine conversion [49].

Another elegant example is a method called prime editing, in 
which a Cas9 nickase is fused to a reverse transcriptase enzyme 
[50]. In this approach, the sgRNA contains an additional piece of 
RNA, creating a “prime editing guide RNA” that both specifies the 
target site and encodes the desired edit. Once produced by the 
reverse transcriptase, the DNA synthesized can be installed at the 
nick, replacing one of the original DNA sequences.

Concluding remarks
In 2012, Charpentier and Doudna reported “that the Cas9 
endonuclease can be programmed with guide RNA engineered as 
a single transcript to cleave any double-stranded DNA sequence” 
[28]. Their discovery has led to widespread applications of the 
CRISPR-Cas9 system as a powerful and versatile tool in genome 
editing.

By introducing a vector encoding the Cas9 nuclease and an 
engineered sgRNA, scientists are now able to make precise single-
base-pair changes or larger insertions. Coupled with the availability 
of genome sequences for a growing number of organisms, the 
technology allows researchers to explore these genomes to find out 
what genes do, move mutations that are identified as associated 
with disease into systems where they can be studied and tested 
for treatment, or where they can be tested in combinations with 
other mutations. The technology has enabled efficient targeted 
modification of crops and is currently being developed to treat and 
cure genetic diseases, for instance by modifying hematopoietic 
stem cells to treat sickle cell disease and ß-thalassemia.

Finally, it should be emphasised that the power of the CRISPR-
Cas9 technology also raises serious ethical and societal issues. It 
is of utmost importance that the technology is carefully regulated 
and used in responsible manner. To this end, the World Health 
Organization has recently established a global multi-disciplinary 
expert panel to examine the scientific, ethical, social and legal 
challenges associated with human genome editing, with the aim to 
develop a global governance framework for human genome editing.

Claes Gustafsson
Professor of Medical Chemistry
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Member of the Nobel Committee for Chemistry
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Figure 4. Genome editing with Cas9 
as presented in [48]. a. The Cas9 
enzyme is directed to target DNA 
by a guide RNA and produces a 
double-stranded break. A piece of 
DNA can be used as a template for 
homology-directed repair (HDR). b. 
Cas9 can be fused to a deaminase 
enzyme. The mutant Cas9 produces 
a nick, which stimulates deaminase 
activity. The deaminase converts 
a cytidine base (C) to uracil (U). 
DNA repair then repairs the nick 
and converts a guanine–uracil 
(G–U) intermediate to an adenine–
thymine (A–T) base pair. c. Prime 
editing. A nick-producing Cas9 and 
a reverse transcriptase enzyme 
produce nicked DNA, into which 
sequences corresponding to the 
guide RNA have been incorporated. 
The original DNA sequence is cut 
off, and DNA repair then fixes the 
nicked strand to produce a fully 
edited duplex.
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An evaluation of the clinical 
effectiveness of the EUCAST Rapid 
Antimicrobial Susceptibility Testing 

(RAST) method for positive blood cultures 
at Letterkenny University Hospital.

Julie McGee
Introduction
Sepsis is a medical emergency; the mortality 
rate of sepsis is greatly increased with 
each hour treatment is delayed. This life-
threatening condition is as common as 
heart attacks and kills more people than 
any cancer. Septic shock is the most severe 

form of sepsis and is seen in 10-20% of intensive care unit 
admissions. Traditional laboratory methods for identification 
and susceptibility testing of positive blood cultures are labour 
intensive with long turnaround times. The new standardised 
EUCAST rapid antimicrobial susceptibility testing disk diffusion 
method directly from positive blood cultures gives the opportunity 
to improve current identification and antimicrobial susceptibility 
testing turnaround times. Susceptibility breakpoints for 8 of 
the most common blood stream pathogens Escherichia coli, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Acinetobacter 
baumannii, Staphylococcus aureus, Streptococcus pneumoniae, 
Enterococcus faecium, Enterococcus faecalis can be accurately 
determined within 4-8 hours of a blood culture signalling positive.

Methods
This study aimed to evaluate the EUCAST RAST disk diffusion 
method at Letterkenny University Hospital. Timely microbiology 
analysis in bacteremia or sepsis is critical for improving patient 
outcome. Bacteria were identified using MALDI-TOF MS. Results 
were interpreted using EUCAST rapid disk diffusion method. 
The EUCAST RAST recommended reading times at 4,6- and 
8-hours incubation were compared to the standard Vitek 2 
susceptibility results. Additionally, investigation of acceleration 
of Vitek 2 susceptibilities at 8 hours incubation to provide a final 
susceptibility report 24hrs earlier was carried out. RAST and 
accelerated Vitek 2 susceptibilities was performed on a total of 
146 positive blood cultures at 8 hours incubation.

Results
The optimal time for zone reading was found to be 8 hours 
incubation. During this study there were six Extended Spectrum 
ßeta Lactamase producing E. coli isolates and four Vancomycin 
Resistant Enterococci isolates detected from positive blood 
cultures. Six of these patients benefited with escalation of 
appropriate antimicrobial treatment at 8 hours after their blood 
culture signaled positive. There was strong agreement in 
this comparison study with a low number of errors recorded. 
Accelerated Vitek 2 susceptibilities delivered excellent agreement 
when compared to overnight incubation. RAST combined with 
accelerated Vitek 2 analysis is an enormous quality improvement 
in Blood culture processing at Letterkenny University Hospital 
providing a complete AST report 24hrs earlier than using the 
standard method.

Julie Mc Gee has worked in the microbiology laboratory of 
Letterkenny University Hospital for 15 years and has recently 
completed a Biomedical science MSc with Ulster University. 
This has unlocked an interest in quality improvement in clinical 
microbiology. 

There are always ways to do things better.

An evaluation of the operational, clinical 
and economic impacts of a rapid molecular 
influenza and Respiratory Syncytial Virus 
diagnostic testing service at Letterkenny 

University Hospital.
Laura Wilson,1 Dr. Jacqui Clarke1 and Judith Rodgers1.

1 Pathology Department, Letterkenny University Hospital, 
Kilmacrennan Road, Letterkenny, Co. Donegal F92 AE81.

Introduction
Influenza and Respiratory Syncytial Virus (RSV) outbreaks 
are burdensome on hospital resources and are associated 
with increased emergency department presentations 

and hospital admissions each winter season. The early, rapid and accurate 
laboratory diagnosis of influenza and RSV is necessary to facilitate prompt 
clinical decision making while also enabling the initiation of infection control 
measures in reducing the risk of nosocomial spread. To determine if onsite rapid 
molecular diagnostic testing for influenza and RSV has any impacts on patient 
care and treatment, accurate impact evaluations are required.

Methods
This study aimed to assess the operational, clinical and economic impacts 
following the implementation of an onsite rapid molecular diagnostic test for 
influenza and RSV at Letterkenny University Hospital. A large retrospective data 
analysis including 2,391 patients tested over two time periods (referral testing v’s 
onsite testing) was conducted to evaluate the impacts that a newly implemented 
onsite rapid testing service had on inpatient length of stays, testing turnaround 
times, the prescribing rates of Oseltamivir and influenza vaccine uptake rates 
among healthcare workers. In addition, an economic evaluation was carried out 
to evaluate the cost-effectiveness and feasibility of the onsite testing service. 
An instrument evaluation comparing two commercially available assays, the 
Cepheid® GeneXpert Xpress Flu/RSV and Roche® Cobas® LIAT Flu/RSV, 
was conducted to determine performance characteristics and assay suitability 
when compared to a gold standard Reverse Transcriptase Polymerase Chain 
Reaction (RT-PCR) comparator test. Both the GeneXpert and Roche Cobas 
LIAT are rapid, automated, in-vitro diagnostic tests employed for the qualitative 
detection and differentiation of influenza A/B and RSV RNA using RT-PCR in the 
nasopharyngeal swabs of patients presenting with influenza-like-illness.

Results
The mean inpatient length of stay during the onsite testing period was 
significantly reduced by three days (P <0.001) for influenza positive patients 
when compared to the previous referral testing period (5 days vs 2 days). A 
significant reduction in turnaround times was observed (7 days vs 1 hour, P 
<0.001) between the two testing periods and an increase in antiviral prescribing 
rates and influenza vaccine uptake rates by healthcare workers was observed. 
A saving of almost €2400 per patient positive for influenza/RSV was determined 
due to reductions in length of stays during the onsite testing period. Both the 
Cepheid® GeneXpert and Roche® Cobas® LIAT performed equally with 
respect to high sensitivity (100%), specificity (100%) and accuracy (100%) in the 
detection of influenza A/B and RSV.

Conclusion
It is concluded from this study that the rapid onsite testing of influenza/RSV is 
associated with significant clinical improvements in patient care pathways. The 
findings in this study also supports and influences the importance and significant 
benefits that the provision of a highly sensitive, specific and accurate onsite 
influenza/RSV testing service has on patient care, hospital management and 
healthcare expenditures. 

Laura Wilson is a medical scientist at Letterkenny University Hospital and has 
just completed a Masters in Biomedical Science at Ulster University. She carried 
out this research project as part of her MSc in the Microbiology Laboratory at 
LUH. 
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Bioinformatics Analysis of Bioactive 
Peptides from Seaweed Proteins.

Aoife Mc Enery, BSC. (Hons) in Medical 
Science, Galway-Mayo Institute of 
Technology

Supervisors: Dr. Joan O’Keefe, Dr. Orla Slattery, Dr. Sharon 
Duffy Lecturers, GMIT

Abstract
Seaweeds are a potential source of bioactive peptides that 
could potentially be utilised in the treatment of conditions 
like diabetes mellitus. Bioinformatics is a novel approach 
used to investigate potential bioactive peptides in seaweeds. 
This study aimed to investigate using bioinformatics 
tools antidiabetic and antimicrobial bioactivities in five 
seaweed species namely Palmaria palmata, Chondrus 
crispus, Gracilariopsis lemaneiformis, Ectocarpus 
siliculosus and Saccharina japonica.

The positive datasets (15 antidiabetic peptides) and (3 
human-defensins) were extracted from Antimicrobial Peptide 
Database and UniProt respectively. BLASTp and T-Coffee 
software were used to identify sequence similarities between 
a particular seaweed and a chosen positive datasets with 
putative functions. The biological activities of identified 
peptides sequences were confirmed in silico using the 
predictive algorithms BIOPEP-UWN and APD3

Peptides sequences LPKVLNYESLFKNSFTY and FLPVLAG-
AASF (found in Phenylalanine tRNA synthetase beta 
subunit and Phosphate transporter of G. lemaneiformis), 
KLLSTASKLGLLSKL (found in Expressed unknown protein 
of E. siliculosus) and FLPLLGSLVAGF (found in NADH 
dehydrogenase subunit 5 of S. japonica) were selected as 
being the most likely antidiabetic peptides based on lowest 
E-value (< 10-5). These peptides sequences confirmed 
Dipeptidyl Peptidase 4 inhibitor activity. This is a novel finding. 
No antimicrobial peptides were confirmed. 

Through the use of bioinformatics tools, antidiabetic 
bioactivities were successfully confirmed in specific seaweeds 
proteins. Further studies are warranted to test the efficiency 
of these antidiabetic bioactivities in vitro. Bioinformatics tools 
are an innovative approach in identifying potential bioactive 
peptides in seaweed.

Aoife is currently working as a Medical Scientist in 
Microbiology at Childrens’ Health Ireland in Crumlin.

Point of care testing in General 
Haematology

Ciarán Mooney,1 Mary Byrne,2 Patience Kapuya,3 and Lorna 
Pentony,4 Barbara De la Salle,5Tony Cambridge,6 DavidFoley,7 on 
behalf of the British Society for Haematology Guideline

1Rotunda Hospital, 2 St James Hospital, Dublin, Ireland, 3 St. 
Mary’s Hospital Newport, Isle of Wight, Newport, UK, 4Rotunda 
Hospital, Dublin, Ireland, 5UK NEQAS Haematology, Watford, 
6University Hospitals Plymouth NHS Trust, Plymouth, UK and 
7MaterHospital, Dublin, Ireland

First published: 02 October 2019 https://doi.org/10.1111/
bjh.16208

This guideline is an update of the BSH 2008 Guideline for point 
of care testing: haematology (Briggs et al, 2008). 

Methodology

This guideline was compiled according to the BSH process at 
https://b-s-h.org.uk/guidelines/proposing-and-writing-a-new-
bsh-guideline/.

The Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) nomenclature was used to 
evaluate levels of evidence and to assess the strength of 
recommendations. The GRADE criteria can be found at http://
www.gradeworkinggroup.org.

Point of care testing (POCT) refers to any testing performed 
outside the hospital laboratory, near or at the site of the 
patient where the result influences patient management 
(ISO 15189:2012; ISO 22870:2016). There has been a major 
expansion in POCT since the publication of the 2008 BSH 
guideline (Briggs et al, 2008). In the intervening period, the 
range and complexity of POCT technologies and the repertoire 
of POCT assays has grown, both in primary care (pharmacies, 
general practice surgeries and community clinics) and hospital-
based settings. A major driver of this growth has been the 
development of relatively simple testing methods, which allow 
the generation of results close to the patient for both therapeutic 
monitoring and diagnostic purposes. At the same time, the 
accreditation requirements for clinical laboratories, specified 
in the International Organization for Standardization (ISO) 
15189:2012 and ISO 22870:2016 standards (ISO, 2012, 2016), 
have driven the development of comprehensive clinical, financial 
and quality governance.

The aim of this guideline is to provide an overview of point of 
care (POC) assays available, and a framework for implementing 
and maintaining a POCT service compliant with international 
standards (ISO, 2012, 2016). This guideline does not specifically 
encompass POCT systems in a primary/community setting; 
however, the same principles may be applied. This guideline 
does not apply to general medical devices in a ‘near patient’ 
setting, such as blood pressure monitors, pulse oximetry and 
thermometers .(https://ec.europa.eu/growth/single-market/
european-standards/harmonised-standards/iv-diagnostic-
medical-devices_en, last accessed 8 June 2018)

https://www.thieme-connect.com/products/ejournals/
pdf/10.1055/s-0039-1697677.pdf



Validation of extended reporting 
times for APTT and D-dimer tests in 

Sligo University Hospital
Chloe Maguire, BSc. (Hons) Medical 
Science, Galway Mayo Institute of 
Technology

Supervisors:
Sonia Gilmartin, Chief Medical Scientist in Haematology/
Blood Transfusion in Sligo University Hospital, Dr. Eleanor 
Rainsford, Lecturer, GMIT.

Abstract:
Activated Partial Thromboplastin Time (APTT) testing 
and D-dimer testing are commonly requested in the 
Haematology/Coagulation laboratory. However, sodium 
citrate samples for APTT and D-dimer analysis must be 
tested within four hours of collection (Rimac and Coen 
Herak, 2017). This restricts the use of add-on tests after 
initial testing has been performed, and results in the 
rejection of some GP samples if not received in time. 
Studies in recent years have validated extended stability 
and reporting times for APTT and D-dimer samples. This 
study aims to determine if the stability time for APTT 
samples can be extended to 8 hours post-collection, and 
for D-dimer samples to 12 hours post-collection.

Samples were collected and run at set intervals post-
collection. Samples for APTT analysis were re-tested at 4, 6 
and 8 hours post-collection. Samples for D-dimer analysis 
were re-tested at 4, 8 and 12 hours post-collection. The 
baseline results were then compared to the extended 
results and the data was analysed to determine if a 
statistically or clinically significant difference existed. 

The results found that there was a statistically significant 
difference in APTT results even at four hours of storage, 
however no statistically significant difference in D-dimer 
results was found up to eight hours post-collection. There 
was no clinically significant difference in APTT results 
after eight hours of storage, and no clinically significant 
difference in D-dimer results after 12 hours of storage. 
In conclusion, APTT testing can be performed up to 
eight hours post-collection and D-dimer testing can be 
performed up to 12 hours post-collection.

Chloe graduated from GMIT this year, and is currently 
working in the Histology/Cytology Department in Sligo 
University Hospital.

Performance Verification of the 
Sysmex UF-5000 for Urinalysis with a 
Comparison to Manual Microscopy.

Clodagh Beatty, BSc. (Hons) Medical 
Science, Galway Mayo Institute of 
Technology

Supervisors
Ultan Smith, Senior Medical Scientist, Microbiology Laboratory, 
Midlands Regional Hospital Tullamore and Dr Sharon Duffy, 
Lecturer, GMIT.

Abstract
The Sysmex UF-5000 is a new third generation automated 
flow cytometry analyser for urinalysis. This study aimed to 
verify its performance in relation to specifications provided 
by Sysmex. A comparison study to manual microscopy using 
216 samples from hospital and primary care settings was 
additionally investigated. 

The precision, limit of detection (LOD), linearity and carryover 
were assessed for white blood cells (WBCs), red blood cells 
(RBCs), bacteria (BACT), and epithelial cells (ECs) on the 
Sysmex UF-5000. A total of 13 patient samples were used in 
the verification process. Manual microscopy was carried out 
for WBCs and RBCs using KOVA chambers for 216 samples. 
Bland Altman plots assessed agreement and correlation was 
assessed using Spearman’s rank correlation. 

Sysmex UF-5000 showed excellent precision, LOD and 
linearity results within the provided specifications. Carryover 
was high at 0.44%, 2.30%, 0.40% and 2.04% for WBCs, 
RBCs, BACT and ECs respectively. Good agreement was 
observed between the methods with a bias observed of 5.637 
(WBCs) for 135 samples and -9.003 (RBCs) for 194 samples. 
Correlation ranged between 0.961 for WBCs and 0.779 for 
RBCs. Diagnostic performance of the Sysmex UF-5000 at 
a threshold of =/>10cells/µL yielded a sensitivity of 90.9%, 
88%, a negative predictive value (NPV) of 73.2%, 89.2% and 
a diagnostic accuracy of 88%, 74% for WBCs, RBCs when 
compared to manual microscopy. 

The Sysmex UF-5000 showed an overall good performance 
with further investigations needed to assess sample carryover. 
Moreover, it exhibits excellent characteristics for urinalysis in a 
diagnostic laboratory.

Clodagh graduated as a medical scientist from GMIT this 
year. Currently, she is working in the Microbiology Laboratory 
in the Galway Clinic. 
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Introduction of a multi tissue control 
block for Immunohistochemistry in 

the Histology Laboratory at Midlands 
Regional Hospital Tullamore

Meghan Farrell, BSc. (Hons) in 
Medical Science, Galway-Mayo 
Institute of Technology

Supervisors:
Naomi Cronin, Chief Medical Scientist in Histology the 
Midlands Regional Hospital, Tullamore, Terri Muldoon, Chief 
Medical Scientist in Histology Galway University Hospital & 
Lecturer, GMIT

Abstract
The aim of this study was to introduce a multi-tissue 
control block (MTCB) that would cover a wide range of 
antibodies and improve the daily internal quality control 
(IQC) procedures in Midlands Regional Hospital Tullamore 
(MRHT). This MTCB will reduce the risk of false positive 
and false negative staining and reduce the number of 
blocks in the current immunohistochemistry (IHC) control 
library. The MTCBs include tonsil, appendix, normal and 
malignant colon. The tissues were retrieved from samples 
that were due for disposal or archived samples. The Leica 
ASP 300S tissue processor and Leica EG1150H were used 
to process the tissues and embed the MTCBs respectively. 
A section from each MTCB was stained with haematoxylin 
and eosin (H&E), and the MTCBs with sufficient tissue 
structures were used for antibody staining. The VENTANA 
Benchmark ULTRA was used to stain the MTCBs for 48 
antibodies, which were assessed using microscopy. 

Overall, the MTCB has the potential to provide strong 
positive, weak positive, and negative staining for 62% 
of the 55 suitable antibodies. Thus, improving the daily 
IQC procedures and reducing the risk of false negative 
reactions. The MTCB will also introduce a negative tissue 
control into daily IQC procedures (for all 55 antibodies), 
which will reduce the risk of false positive reactions. 
Currently, a total of nine control tissues are used for the 55 
antibodies tested. If this MTCB is put into routine practise, 
it will also condense the current control library from nine to 
four tissues for these antibodies.

Meghan worked as an intern medical scientist in the Blood 
Transfusion Laboratory at Midlands Regional Hospital 
Tullamore. She is now working in the Haematology 
Laboratory there.

A Real-Time Polymerase Chain Reaction 
(qPCR) Validation of an Amoebic Gill 
Disease RNA Sequencing data set

Nicole Curley, BSc. (Hons) in Medical 
Science, Galway-Mayo Institute of 
Technology

Supervisors: Dr. Joan O’Keeffe, Lecturer, GMIT and Dr. Anita 
Talbot, Marine and Freshwater Research Centre (MFRC), GMIT

Abstract
The aim of this research project was to validate an RNA 
Sequencing (RNA-Seq) data set which analysed the 
expression of genes in the liver of Atlantic salmon following 
an Amoebic Gill Disease challenge study, previously 
conducted in the Marine and Freshwater Research Centre 
in Galway-Mayo Institute of Technology. AGD is caused by 
the parasite Neoparameoba perurans which affects Atlantic 
salmon aquaculture in Ireland. The RNA-Seq data set was 
generated to study the host-pathogen interactions and to 
identify potential biomarkers of disease. This data set must 
first be validated and proven true by comparing it with another 
method of gene expression analysis, Real-Time quantitative 
Polymerase Chain Reaction (qPCR). Ten liver genes 
differentially expressed using RNA-Seq were analysed using 
the Biomark Microfluidics qPCR system. 

The objectives of this project were achieved through the 
data analysis of the qPCR data and the correlation with the 
RNA-Seq data set. The qPCR raw data was analysed to 
quantify the relative gene expression of the ten liver genes. A 
housekeeping gene was chosen to normalise the qPCR raw 
data. The relative expression of the genes was calculated 
using the 2-ΔΔCt method. The data analysis determined there is 
strong positive correlation between the qPCR and RNA-Seq 
data sets (ρ = 0.83). 

The RNA-Seq data set, which has an excess of 2,000 genes 
was successfully validated using the qPCR method which can 
now be analysed further by members of the ADIOS project 
team. 

Nicole is a graduate of the Medical Science Class of 2020 
at GMIT and is currently working as a Medical Scientist in 
the Blood and Tissue Establishment in University Hospital 
Galway. 
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Evaluation of an 
Electrochemiluminescent Immunoassay 
for measurement of Adrenocorticotropic 

Hormone in EDTA plasma

Sinead Corry, BSc. (Hons) in Medical 
Science, Galway-Mayo Institute of 
Technology

Supervisors:
Nicole Walsh, Martina Doheny, Dr. Paula O’Shea, 
Department of Clinical Biochemistry, Galway University 
Hospital and Dr. Brian Moran, Lecturer, GMIT

Abstract
ACTH is a main constituent of the HPA axis which 
allows the body to respond to homeostatic changes or 
‘stressors’. Inappropriate levels of ACTH are seen in a 
variety of conditions such as adrenal insufficiency and 
glucocorticoid excess and therefore measurement is 
useful in their investigation and in monitoring treatment. 
Before introducing a new method to a clinical laboratory, 
a verification study should be carried out to ensure it is 
performing to the standard intended by the manufacturer 
when used under new conditions. 

In UHG, their local procedure suggests carrying 
out five different experiments as part of this study: 
a precision study, assessment of bias, a method 
comparison, assessment of linearity and determination 
of the functional sensitivity of the assay. Once these 
performance characteristics are defined under the 
conditions of the laboratory in UHG, they are compared to 
the performance claims stated by the manufacturer. The 
precision study concluded that the assay was performing 
more precisely than   the manufacturer claimed, the 
method comparison indicated good agreement between 
the current and proposed method although there were 
limitations in this study and the functional sensitivity 
or limit of quantitation was found to be slightly lower 
than the manufacturer’s claims. However, it was not 
possible to complete the bias study or assess linearity 
due to COVID-19 restrictions. Before the assay can be 
introduced into the laboratory further research will have 
to be conducted to verify the performance of the assay in 
UHG. 

Sinéad completed her project in the Biochemistry 
Laboratory in University Hospital Galway and since then 
has joined the biochemistry team in the National Maternity 
Hospital as a medical scientist. 

Comparison of three Kleihauer-Betke 
Acid Elution methods for Fetomaternal 
Haemorrhage estimation at Portiuncula 

University Hospital

Siobhán Reynolds, BSc. (Hons) in 
Medical Science, Galway-Mayo Institute 
of Technology

Supervisors:
Paula McMorrow, Chief Medical Scientist in Haematology & 
Blood Transfusion, Portiuncula University Hospital and Helen 
Cregg, Lecturer, GMIT

Abstract
Fetomaternal haemorrhage in Rh D negative women carrying 
a Rh D positive foetus can lead to maternal alloimmunisation 
and consequently, haemolytic disease of the foetus and 
newborn. Upon administration of an appropriate dose of 
anti-D immunoglobulin within 72 hours of a sensitising 
event, alloimmunisation can be prevented. The Kleihauer-
Betke acid elution test is the most common technique for 
initial fetomaternal haemorrhage screening. The Immucor 
Kleihauer-Betke kit is currently in use at Portiuncula University 
Hospital, however, it is being discontinued. Therefore, two 
new kits, Guest Medical and Shepard’s Kleihauer-Betke 
kit will be compared to determine which kit produces the 
best results. A series of ten artificial samples were prepared 
consisting of adult blood spiked with varying amounts of cord 
blood to imitate FMH volumes ranging from 1ml to 60ml. 
These sample were tested in replicates of five for each FMH 
volume per kit. This study showed no statistical differences 
observed between the means of the new kits and the 
Immucor kit (P > 0.05). A Pearson’s correlation coefficient, 
r, value of 1 was obtained for each kit in comparison to 
expected values, indicating strong positive correlation. All 
three kits were inaccurate and showed bias. A coefficient of 
variation value of less than 20 was considered acceptable. 
All FMH volumes per kit satisfied these criteria, except the 
1ml FMH volumes. Each kit had a sensitivity and specificity 
of 100%. A comparison of staining was performed between 
Guest Medical and Shepard’s. Results show that the Guest 
Medical kit yielded better results. In conclusion, the Guest 
Medical kit was the superior kit. Although it suffers from 
sediment issues, it has a longer sample stability and superior 
staining quality. Accuracy and precision results of this kit were 
the most comparable to the Immucor kit. This kit is currently 
in use at Portiuncula.

Siobhán worked as an Intern Medical Science between the 
Microbiology and Biochemistry laboratories at Portiuncula 
University Hospital to help out during the COVID-19 crisis. 
Currently, she is working in the Blood Transfusion Laboratory 
at the Beacon Hospital.
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I attended the American Association of Blood Banks (AABB) Annual 
Conference in early October. This year it was a virtual online event 
of course. It was my first experience of such a major event or 
conference being run online and it is worth taking a moment to let 
you know how it was organised. There are lessons we could learn 
on how to run an online conference or series of webinars.

On the AABB Virtual Annual Conference 2020 home page, there 
was an image of a conference reception lobby. In this lobby, there 
were large poster buttons linking to educational sessions, the poster 
session, the exhibit hall, networking sessions, workshops and the 
AABB Information centre. Clicking into an exhibitor site brought up 
links to brochures on exhibitor products and services. There were 
live chats available for the hours of the conference, with a company 
representative present to answer any questions. 

The education sessions ran daily from 3pm Irish time until 10pm 
when the last of the one-hour education sessions finished. There 
were hundreds of sessions, as always. This was cleverly done. 
Each one hour session consisted of three 15-20 minute talks by 
different speakers, introduced by a chair. The talks had all been 
pre-recorded, avoiding any issues with internet connections on the 
day. At the end of the three talks, the chair was joined by the three 
speakers for a Zoom™ question and answers session. I think this is 
an excellent delivery model to use during this Covid-19 pandemic. 
It avoids major technology issues causing a live webinar to be 
abandoned. By the end of the three days, I had managed to view 
some 12 sessions on a diverse range of topics. In the process I 
gained even greater empathy with our Technological University 
Dublin students who have all lectures online. It is difficult and a 
challenge to keep one’s attention focused. The good news was 
that all education sessions from this conference are available to be 
watched on demand for one month. Again another good idea and a 
great resource.

It is fair to say that Covid-19 featured highly across all talks, from 
its effect on donations and hospital procedures, to the use of Covid 
Convalescent Plasma (CCP). This is plasma taken from individuals 
who have recently had Covid-19 and recovered. Their plasma, 
containing anti-SARS-Cov-2 antibodies is used to treat patients with 
Covid-19 infection and there were many discussions on the issues 

around the use of this product. The plasma is usually harvested 
more than 14 days post recovery from all symptoms. It is tested for 
Covid-19, pathogen reduced and importantly, titred to measure the 
level of antibodies to the virus. In the US, 35,000 units were used in 
the first 3 months of the pandemic and by now more than 100,000 
CCP units have been transfused to patients across the US via the 
Mayo Clinic Expanded Access Program. This is an FDA approved 
programme for emergency use of CCP.

Some of the findings in relation to use of this product include, 
that early treatment with the product, less than 72hrs from the 
diagnosis, is important. For example it appears that patients under 
80 years, who were not intubated at the time of treatment and 
were treated within 72 hrs of diagnosis showed a 45% reduction in 
7-day mortality. It was repeatedly stated that, while there is growing 
evidence for the use of CCP, randomised control trials (RCT) had 
not been done and much more work was needed. For example, at 
present in the US, CCP is divided into high-titre and low titre. This is 
based on a Broad Institute IgG neutralisation assay result of greater 
than 1:250 being high titre for the neutralising antibodies. However, 
it is unclear if the specificity of the antibody is more important than 
the titre, with some studies showing that antibodies against the 
SARS-Cov-2 spike protein are the key neutralising antibodies. Also 
there is little evidence that CCP is effective in patients over 80 years 
of age. Clearly more robust scientific and clinical trials are needed. 
These are now being done. It was also noted that the supply of CCP 
“ebbed and flowed’’ with the prevalence of the disease in different 
states, resulting in shortages and excess supply at different times. 
To my knowledge CCP has also been used in the UK but not in 
Ireland to date.

In a more general way, Covid had caused 6,000 blood drives to 
be cancelled in the first three months of the epidemic. However, 
donations for the year were up over all. As in Ireland, the pivot to 
care of Covid patients had also reduced blood usage through the 
decreased use by surgical and other patient groups. 

An update on alternatives to platelets was given  by Dr Avital 
Mendelson from the New York Blood Centre, where he presented on 
the potential for expanding platelets in vitro. While this is some time 
away from clinical practice, another alternative, ‘‘Megakaryocyte-
Based Cellular Therapy for the Treatment of Thrombocytopenia’’ 
as presented by Dr. Camelia Iancu-Rubin, is now in phase one 
trials. A proof-of-principle study has demonstrated the creation of 
a cryo-preservable megakaryocytic cell product which releases 
functional platelets in vivo. Such a cell product has the potential to 
generate platelets after infusion using the patient’s own supportive 
bone marrow niches and thus avoiding the technological hurdles 
associated with ex vivo platelet manufacturing. Unlike platelets, 
megakaryocytes are suitable for cryopreservation and stockpiling. 
Several clinical studies have also demonstrated safety and feasibility 
of using megakaryocyte-biased (autologous or allogeneic) cell 
products in patients. This is based on the hypothesis that the 
megakaryocyte-based cellular product has the potential to ensure 
sustained platelet release, therefore resulting in fewer or no 
platelet transfusions. This would mean reduced risk of infections, 
lower costs and shorter time of hospitalisation. The target patient 

American Association of Blood Banks American Association of Blood Banks 
2020 Virtual Annual Conference2020 Virtual Annual Conference

Fabian Mc Grath MSc FACSLM FIBMS, Lecturer in Transfusion Science, Fabian Mc Grath MSc FACSLM FIBMS, Lecturer in Transfusion Science, 
Technological University Dublin.Technological University Dublin.
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population are relapsed/refractory adult AML patients who, after 
intensive chemotherapy, had resulted in severe thrombocytopenia.

On a separate topic, there were several presentations on the 
therapeutic care of sickle cell disease (SCD) patients. These are 
a highly transfused patient cohort. They have higher levels of 
alloimmunisation as a result of repeated transfusions and the pro-
inflammatory nature of SCD, as well as the divergence between the 
donor and recipient populations. We have understood the basic 
mechanisms of SCD as a mutation in the Beta-haemoglobin gene 
since 1984. Still today, the only curative treatment is a myeloablative 
bone marrow transplant. Life expectancy has improved over the 
decades but on average SCD patients have a 20-30 year reduced 
lifespan and the average life expectancy is still only into the mid-40s. 
The mainstay treatment has been hydroxyurea, approved by the FDA 
in 1997, which increases the SCD patient’s foetal haemoglobin. In 
2014 trials started on gene therapy for the treatment of SCD and the 
use of haemopoietic stem cell transplants. These included gene-
editing and gene-transfer studies often with lentiviral vectors. While 
these continue and look promising, they have not made their way into 
the routine treatment of sickle cell patients. 

Meanwhile since 2017, three new drugs have been approved by 
the FDA. These are L-Glutamine (2017), Crizanlizumab (2019) and 
Voxeletor (2019). L-Glutamine is an oral precursor for NADH, the 
reduced form of nicotinamide adenine dinucleotide. Its use results in 
decreased oxidative stress within sRBCs and thus decreased sickling 
crises. These crises can vary from being painful events to being life 
threatening cerebral infarcts. A study into the use of L-Glutamine in 
2018 by Niihara et al in the NEJM showed 25% reduction in number 
of pain crises, 30% lower hospitalisation rates and reduced number 
of episodes of acute chest syndrome. Crizanlizumab is an antibody 
against P-selectin. P-selectin mediates sickled-RBC adhesion to the 
endothelium and leukocyte recruitment/rolling. Studies suggest it also 
reduced vaso-occlusive events. Finally, Voxeletor is a small molecule 
that binds haemoglobin S and stabilizes it in high oxygen affinity 
state. Thus, it acts as an anti-sickling agent. A phase 3 trial report on 
the use of Voxeletor by Vichinsky E et al in the NEJM 2019 showed 
improvement in laboratory markers of haemolysis suggesting this 
drug has a disease modifying potential.

“Rh Disease: Still a global problem”. 
This series of presentations focused on the continued prevalence 
of Rh Disease or Haemolytic Disease of the Foetus and New-born 
HDFN, caused by anti-D. Despite approval in 1968 for the human 
use of Rh(D) immune globulin to prevent Rh disease of the foetus 
and new-born, Rh disease still occurs in many parts of the world. 
Rh(D) immune globulin is known to be ~99% effective at preventing 
Rh disease when women receive the drug both antepartum and 
postpartum. As a result, Rh disease has virtually disappeared from 
Western Europe, Canada, the United States, and Australia. However, 
due to a lack of education, awareness, and availability of the product, 
Rh disease remains prevalent in other parts of the world. This leads 
to hundreds of thousands of families being affected by repeated 
miscarriages, stillbirths, and neonates with hyperbilirubinemia-
related adverse outcomes, including kernicterus spectrum disorder. 
It is estimated that approximately 50% of the pregnant women 
around the world who need Rh(D) immune globulin do not receive 
it. This amounts to nearly 2.5 million women each year. There are 
an estimated 160,000 perinatal deaths per year caused by failure to 
receive prophylactic anti-D. In many African countries, where anti-D 
is available, it costs 4-8 times the price it costs in the US. It is often 
not available in India and there are also reports of issues in former 
Russian states. The Worldwide Initiative for Rh Disease Eradication 
(WIRhE) project is a multi- disciplinary group seeking to eradicate this 
continued problem of HDFN as a result of failure to use anti-D. 

Another presentation focused on an often-asked question: "How 
come we don’t have a monoclonal anti-D for HDFN prophylaxis?" 

After 50 years using Anti-D immunoglobulin for prophylaxis, a 
monoclonal alternative has not been developed. So today, we are 
still using human derived anti-D, sourced from male volunteers. 
There are a number of factors that have inhibited the development 
of a monoclonal replacement. There are some key characteristics 
of anti-D that influence its efficiency. Firstly, its subclass which 
determines its ability to activate complement and modulate 
cell activation, as well as its half-life. IgG3 for example has a 
half-life of 7 days whereas polyclonal anti-D has a half-life of 24 
days. Secondly, glycosylation is important. In human derived 
antibodies there is a very different glycosylation pattern to those 
from monoclonal sources. This affects the affinity of the antibody 
for Fc receptors of human phagocytic cells and thus decreases 
the efficiency of removal of RhD positive cells. Finally, there is 
the issue of polyclonal versus monoclonal antibodies where 
polyclonal(human derived) antibodies have specificity to a greater 
number of epitopes and there this Rh immunoglobulin is capable 
of more reliable binding to the D antigen. All of these have proved 
obstacles to the production of an effective alternative to human 
derived Rh immunoglobulin. However, a recent report by Mayekar 
et al, Obstet Gynecol Sci. (2020) 63(3) was cited as a promising 
study that we may be moving closer to a monoclonal alternative.

Perhaps as interesting as the persistence of Rh disease globally, 
is the fact that we still don’t know for sure all the ways prophylactic 
anti-D works in vivo to reduce immunisation. There are a number 
of hypotheses to explain anti-D mechanisms of action. The first 
is the classically stated accelerated clearance of RhD+ RBCs 
from the mother’s circulation. However, it may be that there is 
preferential ligation of inhibitory Fc receptors on B cells resulting in 
downregulation of the immune response and therefore decreased 
maternal anti-D production. It is also possible that the prophylactic 
anti-D is simply causing steric hindrance, in other words antigen 
masking, so the immune system doesn’t see the foetal D antigen. 
Finally, the prophylactic anti-D could be modulating the D 
antigen in some other way meaning the mother fails to recognize 
it. Understanding these mechanisms may help in finding new 
and more widely available alternative treatments for the millions 
affected every year. 

As always this is the tip of the iceberg from this conference. I 
will be returning to the website over the next month, looking at 
many more presentations. My hope in this report was to give you 
a flavour of the diverse topics and cohort of transfusion patients 
discussed. Access to this conference was €300, which is pretty 
good value. Next year’s AABB conference is due to take place in 
Anaheim California. I am sure we are all hoping that it does.

meetings

Heat-map representing each country’s gap in providing post-
partum Rh(D) immunoprophylaxis. Pegoraro V, Urbinati D, 
Visser GHA, Di Renzo GC, Zipursky A, et al. (2020) Hemolytic 
disease of the fetus and newborn due to Rh(D) incompatibility: 
A preventable disease that still produces significant morbidity 
and mortality in children. PLOS ONE 15(7): e0235807. https://
doi.org/10.1371/journal.pone.0235807
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1  HSE launches Prevalence of COVID -19 
Antibodies in Irish Healthcare Workers 
(PRECISE) Study

HSE Press Release: Tuesday, 6th October, 2020

The PRECISE Study will look at rates of previous COVID-19 
infections in healthcare workers in St James’s Hospital (SJH), 
Dublin and University Hospital Galway (GUH). 

Staff in both hospitals will be invited to have a simple blood test 
to determine the presence of COVID-19 antibodies. The study will 
be repeated in six months and the data compared. Participation 
is voluntary and open to all staff across all departments in both 
hospitals.

The PRECISE Study aims to calculate the prevalence of anti-
SARS-CoV-2 IgG antibodies, or COVID-19 antibodies in healthcare 
workers in two hospitals in two distinct areas of the country. 

It will help the health service better understand this new infection, 
including the risk factors relevant to healthcare workers, for 
example the areas they work in and the type of patient exposure 
they have, as well as factors such as their sex, age and living 
arrangements.

“It will help the health services to broadly estimate the number of 
healthcare workers that may have some degree of immunity to 
COVID-19 infection and those that are still at risk of contracting 
the virus. It will identify the proportion of healthcare staff who have 
the antibodies present but were asymptomatic and therefore 
possible unaware of their exposure to the virus. All of the 
information gained from this study will ultimately help the health 
services prepare for increasing number of cases.”

The blood tests for the study took place from the 14th to 23rd 
of October. It is planned to repeat the study with consenting 
participants after 6 months to see if the levels of antibodies have 
changed over time.

https://www.hse.ie/eng/services/news/media/pressrel/hse-
launches-prevalence-of-covid19-antibodies-in-irish-healthcare-
workers-precise-study.html

2  Rethinking Covid-19 Test Sensitivity — A 
Strategy for Containment. 

Mina M et al. New England Journal of Medicine (USA).

Some key points in this interesting paper: 

•  The Food and Drug Administration (FDA) and the scientific 
community are currently almost exclusively focused on test 
sensitivity, a measure of how well an individual assay can detect 
viral protein or RNA molecules. 

•  The key question is not how well molecules can be detected in 
a single sample but how effectively infections can be detected 
in a population by the repeated use of a given test as part of an 
overall testing strategy — the sensitivity of the testing regimen. 

•  The Centers for Disease Control and Prevention (CDC) 
estimated in June 2020 that there were 10 times as many 
Covid-19 cases in the United States as had been detected.

•  The long duration of the RNA-positive tail suggests that most 
infected people are being identified after the infectious period 
has passed.

•  For an effective Covid filter that will stop this pandemic, we need 
tests that can enable regimens that will capture most infections 
while they are still infectious. 

•  These tests exist today in the form of rapid lateral-flow antigen 

tests, and rapid lateral-flow tests based on CRISPR gene-editing 
technology are on the horizon. 

•  Such tests are cheap, can be produced in the tens of millions or 
more per week, and could be performed at home

•  Lateral-flow antigen tests do not have an amplification step, 
so their analytic limits of detection are 100 or 1000 times 
higher than that of the benchmark test, but that is largely 
inconsequential if the goal is to identify people who are currently 
transmitting virus.

To read this Free Article - New England Journal of Medicine. 
September 2020. PMID: 32997903.

Further reading: Validation of a single-step, single-tube 
reverse transcription loop-mediated isothermal amplification 
assay for rapid detection of SARS-CoV-2 RNA

Jean YH Lee, Journal of Medical Microbiology 2020, 
September: 69(9):1169-1178. PMID: 32755529

3  HPV Vaccination and the Risk of Invasive 
Cervical Cancer

Jiayao Lei et al 2020 

This study reviewed data to evaluate the relationship between 
quadrivalent HPV vaccination (vaccine against 4 HPV types) 
and the subsequent risk of invasive cervical cancer in a Swedish 
population.

The study followed an open population of 1,672,983 girls and 
women who were 10 to 30 years of age from 2006 through 2017. 
During the study period, they evaluated girls and women for 
cervical cancer until their 31st birthday. 

Cervical cancer was diagnosed in 19 women who had 
received the quadrivalent HPV vaccine and in 538 women who 
had not received the vaccine. 

The cumulative incidence of cervical cancer was 47 cases per 
100,000 persons among women who had been vaccinated, and 
94 cases per 100,000 persons among those who had not been 
vaccinated. 

After adjustment for all covariates, the incidence rate ratio 
was 0.12 (95% CI, 0.00 to 0.34) among women who had been 
vaccinated before the age of 17 years and 0.47 (95% CI, 0.27 to 
0.75) among women who had been vaccinated at the age of 17 to 
30 years.

The conclusion of their study was - Among Swedish girls 
and women 10 to 30 years old, quadrivalent HPV vaccination 
was associated with a substantially reduced risk of invasive 
cervical cancer at the population level. 

To read the article - New England Journal of Medicine October 1, 
2020. PMID: 32997908.

4  Why misinterpretation of electron 
micrographs in SARS-CoV-2-infected 
tissue goes viral

Carsten Dittmayer et al. The Lancet October 5 2020.

This short communication relates to the publication of papers in 
which EM micrographs were included, and incorrectly labelled as 
showing coronavirus 2 (SARS-CoV-2) in patient tissues. 

In some papers the “viral” particles were other cellular structures, 
such as rough endoplasmic reticulum, multivesicular bodies, 
coated vesicles. 
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They summarised that “In studies of infectious diseases, EM 
is considered the gold standard to prove the presence of an 
infectious unit; in the case of COVID-19 diagnosis, the presence 
of SARS-CoV-2 particles complements the molecular traces of 
SARS-CoV-2-specific proteins or nucleic acids. 

However, diagnostic EM requires both specialised staff and 
expensive equipment, and has been replaced by other methods 
such as immunohistochemistry, so its use has been in decline 
in the past decades, resulting in irreversible loss of expertise 
that now becomes dramatically overt during the SARS-CoV-2 
pandemic. This dilemma of diagnostic EM should alarm us all, 
as misleading information on the presence of SARS-CoV-2 in 
tissue has already made its way into the scientific literature”. 

Lancet 2020: S0140-6736(20)32079-1. PMID 33031763

5  Review -  
Myelodysplastic Syndromes

Mario Cazzola New England Journal of Medicine October 
2020

This review outlines the classification, diagnosis and treatment of 
MDS syndromes.

Some key points in this paper:

•  MDS are myeloid neoplasms characterised by clonal 
proliferation of hematopoietic stem cells, recurrent genetic 
abnormalities, myelodysplasia, ineffective hematopoiesis, 
peripheral-blood cytopenia, and a high risk of evolution to acute 
myeloid leukemia (AML).

•  They occur as primary MDS or therapy-related MDS.

•  The subtypes of MDS are diagnosed on the basis of the number 
of dysplastic lineages, presence or absence of ring sideroblasts, 
percentage of bone marrow and peripheral-blood blasts, and 
type of cytogenetic abnormality.

•  Recurrently mutated genes include those involving RNA 
splicing, DNA methylation, histone modification, transcription 
regulation, DNA-repair control, signaling, and the cohesin 
complex.

•  Only six genes (SF3B1, TET2, SRSF2, ASXL1, DNMT3A, and 
RUNX1) are mutated in at least 10% of patients who have 
MDS, with a long tail of additional genes that are mutated less 
frequently.

•  MDS are mainly sporadic diseases affecting older people, there 
is growing evidence that a portion of patients, frequently but 
not exclusively those under the age of 50 years, have a genetic 
predisposition to myeloid neoplasms 

•  The paper includes tables on molecular pathophysiology, 
diagnosis, predisposing genetic factors and conditions and 
treatment.

To read article – New England Journal of Medicine Cazzola M, 
2020 October 1, 83:1358-1374.

6  Cancer diagnosis and treatment in the 
COVID-19 era. 

Weller D. European J Cancer Care 2020.

Key points from this summary report: 

• I n many countries, cancer screening has been put on hold—this 
is likely to have very significant downstream implications. 

•  Cancer referrals for primary care have dropped very dramatically 
as both primary and secondary care reorient their focus towards 
the COVID-19 epidemic. 

•  It has transformed every aspect of cancer care and has 
impacted profoundly on the cancer workforce. 

•  Cancer treatments are profoundly impacted. 

•  Cancer patients, particularly those receiving chemotherapy, 
are especially vulnerable to COVID-19 — so difficult decisions 
need to be made about treatment decisions for many cancer 
patients. 

•  Modelling studies suggest that there are likely to be excess 
deaths from cancer based on the current reconfiguration of 
health service activity.

Free Article at: Eur J Cancer Care (Engl) 2020 
May;29(3):e13265. PMID: 32432838.

The Irish perspective: October 10th 2020, RTE News: 

Nearly 90% of women have not responded to cervical screening 
invitations. Dr Noirin Russell, clinical director of CervicalCheck, 
said it had sent out more than 110,000 invitations but only 12,000 
women had attended.

7  COVID-19 prevalence and mortality in 
patients with cancer and the effect of 
primary tumour subtype and patient 
demographics: a prospective cohort study

Lennard Lee et al. Lancet Oncology October 2020.

Key points from this study which compared adult patients with 
cancer enrolled in the UK Coronavirus Cancer Monitoring Project 
(UKCCMP) cohort between March 18 and May 8, 2020, with a 
parallel non-COVID-19 UK cancer control population from the UK 
Office for National Statistics (2017 data):

•  319 (30.6%) of 1044 patients in the UKCCMP cohort died, 295 
(92·5%) of whom had a cause of death recorded as due to 
COVID-19. 

•  The all-cause case-fatality rate in patients with cancer after 
SARS-CoV-2 infection was significantly associated with 
increasing age

•  Patients with haematological malignancies (leukaemia, 
lymphoma, and myeloma) had a more severe COVID-19 
trajectory compared with patients with solid organ tumours 

•  After correction for age and sex, patients with haematological 
malignancies who had recent chemotherapy had an increased 
risk of death during COVID-19-associated hospital admission 

Lancet Oncology 2020 . Oct;21(10):1309-1316. PMID: 
32891190 

8  Laboratory parameters in patients with 
COVID-19 on first emergency admission 
is different in non-survivors: albumin and 
lactate dehydrogenase as risk factors

M Salinas et al, Journal of Clinical Pathology October 2020

The purpose was to study laboratory test results in patients with 
COVID-19 at hospital emergency admission and to evaluate the 
results in non-survivors and their potential prognostic value. 

Key findings in this study:

•  The percentage of patients with pathological values of 
creatinine, albumin, lactate dehydrogenase (LDH), C reactive 
protein, prothrombin time, D-dimer, and arterial blood gas, 
PaO2/FIO2 and satO2/FIO2 indices were significantly higher 
among the patients with COVID-19 who died than those who 
survived. 
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•  Patients who died also presented higher neutrophil counts. 

•  Among all studied tests, albumin and LDH were independent 
prognostic factors for death. 

•  The results of the study show pathology in nine laboratory 
markers in patients with COVID-19 admitted in the ED, valuable 
findings to take into consideration for its prompt identification 
when there is no immediate availability of RT-PCR results.

Journal of Clinical Pathology October 2020. PMID: 33023942

9   How the COVID-19 pandemic changed 
cellular therapy at Columbia University

Yvette C Tanhehco Transfusion June 2020. 

Columbia University Irving Medical Center/New York-Presbyterian 
Hospital (CUIMC/NYPH) had to make changes to its cellular 
therapy operations to ensure patient, donor, and staff safety and 
well-being. 

In this article, they discuss the process changes they instituted 
for cellular therapy clinical care, collection, processing, and 
cryopreservation to cope with the rapidly evolving pandemic.

Free article on PMC. Transfusion June 2020. PMID: 32583465.

10  Development of Label-Free Immunoassays 
as Novel Solutions for the Measurement of 
Monoclonal Antibody Drugs and Antidrug 
Antibodies

YR Luo et al, Clinical Chemistry 2020 September.

In this novel methodology instead of attaching a label to an 
antibody this technology uses real-time measurement of 
immunocomplex formation. It also allows for quantification on 
initial binding facilitates fast measurement within a few minutes.

The technology used to measure the immunocomplexes is called 
thin-film interferometry.

In this study they used this label-free immunoassay (LFIA) for 
therapeutic drug monitoring of monoclonal antibody drugs.

Their concordance rates with label-based assays was between 
76% and 90% for detection of various therapeutic antibodies.

This new technology has great potential for clinical diagnostics.

Clinical Chemistry 2020 September; 66, Issue 10, October 
2020, Pages 1319–1328. PMID PMID: 32918468

11  Three-minute quick and easy COVID test 
to be developed in TUDublin

September 2020 Digitaltimes.ie

Researchers at Technological University Dublin (TU Dublin) have 
just got funding to develop a saliva-based screening test which 
can detect COVID-19 in minutes.

The funding was awarded as part of a rapid research response 
funding call published jointly by Science Foundation Ireland, 
Enterprise Ireland and the IDA (SFI-EI-IDA).

AptaGold is the name of the proposed screening assay. Led by 
Dr Niamh Gilmartin and Dr Steve Meaney, it will be a saliva-based, 
instrument-free approach for the detection of COVID-19 which is 
“cost-effective and readily scalable”.

Dr Meaney said “Our solution meets the urgent need for a cheap, 
on the spot and sample-to-result screening option using an easily 
available saliva sample. As specialised training or equipment 
is not required to complete the proposed new test, it might find 
use in workplaces, airports and other travel hubs as well as in 

low-resource environments where there are insufficient laboratory 
services.”

 Dr Niamh Gilmartin, an expert in Biomedical Diagnostics said: 
“AptaGold, our proposed screening assay, is based on mixing 
patient saliva samples with specially selected DNA strands called 
aptamers. These strands are linked to tiny gold particles, and if 
COVID-19 virus proteins are present, these particles bunch up, 
leading to a visible colour change in minutes. Aptamers can be 
produced at a much lower cost than antibodies, so the production 
can be easily scaled up to meet demand in Ireland and abroad.”

AptaGold is a multi-agency project led by TU Dublin with 
collaboration with Dublin City University, Trinity College Dublin 
St. James’s Hospital, Beaumont Hospital, the Royal College of 
Surgeons in Ireland and the National Clinical Programme for 
Pathology.

12  Southern hemisphere has record low flu 
cases amid Covid lockdowns

The Guardian September 2020

Health systems across the southern hemisphere were bracing a 
few months ago for their annual surge in influenza cases, which 
alongside Covid-19 could have overwhelmed hospitals. They 
never came.

Many countries in the southern half of the globe have instead 
experienced either record low levels of flu or none at all, sparing 
potentially tens of thousands of lives and offering a glimmer of 
hope as winter approaches in the northern hemisphere.

General practitioners in New Zealand have not detected a single 
influenza case since they started screening patients in June, 
health data shows; last year about 57% of the samples they 
collected were positive.

Australia recorded more than 131,000 influenza cases in the peak 
months of July and August last year, according to government 
data. Over the same period this year, there were 315.

Fewer than 40 Australians have died from influenza this year, 
compared to more than 950 last year.

In Ireland - The Health Protection Surveillance Centre has shown 
decreases in multiple infections compared to the same dates in 
2019, particularly HIV and STIs.

HPSC.ie/Weekly Infectious Disease Report Week 40,2020.

13  Whole-genome sequencing to track 
SARS-CoV-2 transmission in nosocomial 
outbreaks

Clinical Infectious Diseases, Lucey, M. et al

Published: 19 September 2020

An investigation was undertaken for all Healthcare-acquired 
(HA) cases of COVID-19 from March to April 2020. Fifty SARS-
CoV-2 samples were analysed by WvGS and their phylogenetic 
relationship established.

WvGS identified transmission events previously undetected by 
epidemiological analysis and provided evidence for SARS-CoV-2 
transmission between healthcare workers (HCW) and patients 
and among HCW themselves. The majority of HA COVID-19 
cases occurred in patients highly dependent on nursing care, 
suggesting the likely route of transmission was by close contact 
or droplet, rather than aerosol, transmission. Mortality among HA 
COVID-19 infections was recorded as 33%.

(https://academic.oup.com/journals/pages/open_access/
funder_policies/chorus/standard_publication_model)



Galileo and 
the Science 
Deniers
By Mario Livio, 
pp286, published by Simon & 
Shuster, 2020.

Review by Anne Mac Lellan, PhD 
history of medicine, Surveillance 
Scientist Connolly Hospital, part-
time lecturer NCAD.

book review

Winter 2020 • converse • 57

‘Galileo Galilei, the mathematician of 
Padua, came to us in Bologna, and 
he brought with him that spyglass 
through which he sees four fictitious 
planets.’ 

Martin Horky, a Bohemian 
mathematician working in Bologna, 
was clearly unimpressed by Galileo’s 
telescope, an instrument that many 
believed ‘deceived’ by means of 
distortion or artefact or optical illusion. 
Horky was equally unimpressed by 
Galileo himself: ‘His hair hung down; his 
skin, in its tiniest folds, is covered with 
the marks of the mal francais [syphilis]; 
his skull is affected, delirium fills his 
mind; his optic nerves are destroyed 
because he has scrutinised minutes 
and seconds around Jupiter with too 
much curiousity and presumption’.

Galileo was born in 1564, a few days 
before the death of Michelangelo. He 
died in 1642, almost one year before 
the birth of Newton. Mario Livio points 
out that ‘in many respects Galileo was 
an example of a product of the late 

Renaissance’. 
Galileo dropped out of medical 

school and, instead, opted to study 
mathematics. His first appointment as 
professor and chair of mathematics 
at Pisa lasted only three years, until 
1592, but an iconic story is often 
told of how Galileo dropped balls of 
different weights from the top of the 
city’s leaning tower. There are doubts 
as to the veracity of this story however 
Livio argues: ‘that from the perspective 
of appreciating Galileo’s science, it is 
really not very important whether he 
performed this particular demonstration 
or not.’ What is important is that he 
experimented with free-falling bodies. 
He continued this work on objects 
falling downwards until 1609 when he 
began to turn his gaze upwards towards 
the heavens. His friend Paolo Sarpi told 
him about an instrument invented in the 
Netherlands that made distant objects 
appear closer and larger. While he did 
not invent the telescope, Galileo turned 
it to extraordinary use.

Mario Livio’s fresh account of Galileo 
and the significance of his work amply 
demonstrates the antipathy towards 
the new views of astronomy. We tend to 
think of Galileo’s struggle to be heard 
in terms of his epic conflict with the 
Catholic Church however many of his 
fellow scientists were equally unwilling 
to believe in a world that circled the sun. 
Radical challenges to an entrenched 
world view were always going to be 
difficult. 

In order to back up Copernicus’s view 
of a sun-centred solar system, Galileo 
needed to demonstrate, unequivocably, 
the four moons that he had observed 
orbiting Jupiter. There were practical 
difficulties – making telescopes with 
sufficiently powerful lens proved a 
difficult obstacle to overcome. Initially, 
Galileo caused 60 telescopes to be 
made however a very small number 
of these proved useful, hindering his 
project of sending them out to influential 
patrons such as cardinals and grand 
dukes.

Nonetheless, he managed to 
make sufficient impact to be hailed 
as a Columbus of the Heavens. The 
Scottish librarian Thomas Segeth was 
of the opinion that ‘Columbus gave 
man lands to conquer by bloodshed, 
Galileo new worlds harmful to none. 
Which is better?’ Johannes Kepler, the 
distinguished astronomer, endorsed 
Galileo’s findings and went even further 
stating that our moon exists for us on 
earth while those four little moons exist 

for Jupiter…he deduced that Jupiter 
was probably inhabited. Livio points out 
that Kepler did not know that Jupiter is a 
‘gas giant with no solid crust. The best 
chances for any form of life in the Jovian 
system are, in fact, on a couple of the 
moons’. It is this type of interjection by 
Livio, an astrophysicist who worked for 
24 years with the Hubble telescope, 
that makes this book so accessible and 
that ably contextualises Galileo’s work 
both within the historical and modern 
settings.

In 1616, theologian consultors 
to the Holy Office of the Pope were 
asked to give their opinions as to 
whether the sun or the earth were 
the centre of the world. There is an 
unexpected Irish angle to this story: 
Livio lists some of the consultors 
including the Archbishop of Armagh, 
Ireland. None of the consultors were 
professional astronomers but, expertise 
notwithstanding, they took only four 
days to conclude that the earth was 
the centre of the solar system. Placing 
the sun at the centre was ‘foolish and 
absurd in philosophy, and formally 
heretical…’

This was only the beginning of 
Galileo’s long struggle with a Catholic 
Church in which he believed…his 
infamous trial finally took place in 1633. 
Livio is blazingly indignant on Galileo’s 
behalf, describing the final denouement 
as ‘one of the most shameful events in 
our intellectual history.’ He describes 
how Galileo, on his knees ,was 
informed that he had rendered himself 
‘vehemently suspected of heresy’. 
Legend suggests that Galileo mumbled 
‘E pur si mouve’ , And yet it moves, a 
phrase that has become a symbol of 
intellectual defiance. Livio suggests that 
in this era of ‘alternative facts’ there are 
more and more occasions where the 
use of the phrase is appropriate.

In summary, Livio asserts that Galileo 
made numerous discoveries but, in 
four areas, he ‘literally revolutionised 
the field: astronomy and astrophysics; 
the laws of motion and mechanics; 
the ‘astonishing relationship’ between 
mathematics and physical reality; and 
experimental science. Mario Livio’s 
stated goal was to write an ‘accurate 
yet relatively short and accessible 
account of the life and work of this 
captivating man’. Livio has, indeed, 
written a relatively short, accessible 
and fascinating account of the work 
of Galileo, contextualising it within the 
modern scientific and political agendas.
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crossword

Across
4.  What name is given to occurrence of antibody/antigen saturation 

that can give falsely low results? (3,4,6)
6.  Which haematologist conducted research on macrocytic anaemia of 

pregnancy and earned herself a Google Doodle in 2019? (4,5)
8.  What structures, specifically found in the duodenum, help 

distinguish it histologically from other parts of the bowel? (8,6)
9.  What allows red cells to move through capillaries? (9,5)
10.  Which sample type is used for the investigation of xanthochromia? 

(13,5)
13.  pH ↓ PCO2↓ HCO3−↓ represents which acid/base condition? (9,8)
14.  Which autoantibody is associated with Devic’s disease? (4,1,1,1,1)
16.  What is the name of the tree that haematein is extracted from to 

make haematoxylin? (9,4)
17.  What type of illumination is used in light microscopy? (6)
18.  The Milan System is used to report cytopathology of what? (8,5)

Down
1.  What is the principal feature seen in dyskaryotic cells in a 

slide made from a cervical sample? (9,9)
2.  What are the cluster of differentiation numbers associated 

with the phenotypic profile of T helper + cytotoxic 
lymphocytes? (3,3)

3.  What marine species has blue blood? (9,4)
5.  Which wheat protein is most associated with exercise-

induced anaphylaxis? (5,1,7)
7.  It has been suggested that which somatic mutation should 

be recognised as defining a distinct subtype of MDS? 
(1,1,1,1,1,8)

11.  CAM5.2 is an antibody that recognises what (1,1,1,11)
12.  Leishman, Giemsa and May–Grünwald are examples of what 

type of stain? (10)
15.  Charcot-Leyden crystals are found in respiratory tract 

samples from people with what condition? (6)

Complete the crossword puzzle below

1 2

3

4

5

6

7

8

9

10 11

12 13

14

15

16

17

18

Down

1. What is the principal feature seen in dyskaryotic 
cells in a slide made from a cervical sample? (9,9)
2. What are the cluster of differentiation numbers 
associated with the phenotypic profile of T helper + 
cytotoxic lymphocytes?
3. What marine species has blue blood? (9,4)
5. Which wheat protein is most associated with 
exercise-induced anaphylaxis? (5,1,7)
7. It has been suggested that which somatic 
mutation should be recognised as defining a distinct 
subtype of MDS? (1,1,1,1,1,8)
11. CAM5.2 is an antibody that recognises what 
(1,1,1,11)
12. Leishman, Giemsa and May–Grϋnwald are 
examples of what type of stain? (10)
15. Charcot-Leyden crystals are found in respiratory 
tract samples from people with what condition? (6)

Across

4. What name is given to occurrence of 
antibody/antigen saturation that can give falsely low 
results? (3,4,6)
6. Which haematologist conducted research on 
macrocytic anaemia of pregnancy and earned 
herself a Google Doodle in 2019? (4,5)
8. What structures, specifically found in the 
duodenum, help distinguish it histologically from 
other parts of the bowel? (8,6)
9. What allows red cells to move through 
capillaries? (9,5)
10. Which sample type is used for the investigation 
of xanthochromia? (13,5)
13. pH ↓ PCO2↓ HCO3−↓ represents which 
acid/base condition? (9,8)
14. Which autoantibody is associated with Devic’s 
disease? (4,1,1,1,1)
16. What is the name of the tree that haematein is 
extracted from to make haematoxylin? (9,4)
17. What type of illumination is used in light 
microscopy? (6)
18. The Milan System is used to report 
cytopathology of what? (8,5)
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5-Fluorouracil (5FU) 
Pre-treatment Testing and 
Therapeutic Drug Monitoring 
from Eurofins Biomnis
DPD testing is now mandated by the European Medicines Agency 
and the Health Products Regulatory Authority.*

5FUTOX is the next generation and gold standard test which identifies toxicities. Together with our 5FUPROTOCOL , our testing 
regime will ensure your patients avoid severe toxicities and receive the optimum therapeutic dose during treatment.

Pre-treatment screening for DPD deficiency: 

Therapeutic drug monitoring test and dose adjustment:

Advantages:

• Identifies a contraindication to fluoropyrimidines (complete deficiency) 
or indicates a reduction in the initial dose (partial deficiency)

• Eurofins Biomnis uses a multiparametric approach combining Genotyping, 
Phenotyping and the Physio-pathological characteristics of patients.

• Enables dose adjustment to maintain 5-FU plasma concentration in the therapeutic range 
• An algorithm combining the patient’s pharmacogenetic, pharmacological and 

physiopathological data allows personalised adjustment of the treatment between each course

Preventing fatal toxicities in patients who are “potentially curable” (adjuvant treatments)

Personalising treatment to ensure optimum response

Improving patient’s quality of life throughout treatment.

Contact us:
Eurofins Biomnis Ireland, Three Rock Road, Sandyford Industrial Estate, Dublin 18, D18 A4C0, Ireland

www.eurofins.ie/biomnis      |     Email: salesdept@eurofins.ie     |     Tel: +353 1 295 8545     |     Fax: +353 1 295 8550     

* Direct Healthcare Professional Communication, 4/06/2020, “5-Fluorouracil (i.v.), capecitabine and tegafur containing products: Pre-treatment testing to identify DPD-
deficient patients at increased risk of severe toxicity)”

The Gold Standard
By using both genotyping and phenotyping, we can predict 100% of lethal toxicities and 96% of severe toxicities.
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Curtain up on our new hero, the Quidel TriageTrue™ High Sensitivity Troponin I Test. When

myocardial infarction is suspected, it delivers true high-sensitive results in less than 20 minutes.

Directly on your stage, the point of care. Take a look behind the scenes and fi nd out more:

www.triagetrue.ie

INFARCTION
O R  N O  I N FA R C T I O N

... THAT IS THE QUESTION

DIAGNOSIS IN THE 1ST ACT


