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neoplasms 
1. Summary of the impact  
 

Myeloproliferative neoplasms (MPN) are a group of blood disorders that affect more than 9,000 
people in the UK every year. King’s College London (KCL) research on the biology, diagnosis and 
treatment of MPN has had the following significant impacts:  
 International criteria for diagnosing MPN were revised to incorporate testing for specific 

mutations. 
 The treatment of patients with two specific types of MPN, essential thrombocythaemia and 

myelofibrosis, has changed and been incorporated into national and international guidelines. 
Changes to treatment of essential thrombocythaemia are saving the NHS an estimated £20 
million/year while the first specific therapy for myelofibrosis - a drug called ruxolitinib - has 
been introduced and is benefitting patients.  

 International guidelines for the management of pregnant women with MPN have been changed 
based on KCL research. 

2. Underpinning research 
 

MPN: People with MPN make far too many blood cells, but these are mostly defective and not 
able to do their job properly. The specific type of MPN depends on whether too many red blood 
cells, white blood cells, or platelets are being made. As the number of extra blood cells increases, 
the patients run an increased risk of strokes, heart attacks and blood clots, as well as an 
increased risk of acute leukaemia. The result is that their quality of life deteriorates and they are 
likely to die early. Treatment is based on the type of MPN the patient has, since some are more 
aggressive than others. This means it is important to diagnose MPN correctly in order to plan 
treatment. 
 
KCL research to improve the diagnosis of MPN: The research has been led by Professor 
Claire Harrison (KCL and Guy’s and St Thomas’ Hospitals [GSTT], 2001-present). Biological 
analyses originally performed by Professor Harrison at University College London Hospitals 
(UCLH) showed that essential thrombocythaemia, one of the six types of MPN, is not always a 
clonal disorder – it does not always derive from uncontrolled reproduction of a single aberrant cell, 
as previously thought (1). The research showed that when the cause of essential 
thrombocythaemia was non-clonal, patients had less risk of thrombosis. 
 
After moving to KCL, Professor Harrison and her colleagues together with collaborators in 
Cambridge analysed the prevalence and clinical impact of genetic mutations in a large group of 
MPN patients (2,3,4). Samples were generated at KCL and in Cambridge, laboratory work was 
performed in Cambridge and jointly analysed at KCL. This research provided important biological 
insights regarding specific mutations in a protein called JAK, that led to changes to international 
diagnostic and treatment criteria. 
 
Work directed by Professor Harrison with collaborators in Cambridge, and performed at 
KCL/GSTT, systematically analysed bone marrow biopsies from MPN patients. This research 
demonstrated critical inadequacies in the World Health Organization (WHO) diagnostic criteria in 
use at the time (5). The researchers also discovered novel prognostic features for predicting likely 
outcomes for patients (6). 
 
Clinical trials that demonstrated superior treatments: The Medical Research Council Primary 
Thrombocythaemia 1 (MRC-PT1) trial which started in 1997 was developed at KCL/GSTT and in 
Cambridge. Professor Harrison joined the trial team as joint leader in 2001 (based at KCL), and 
has joint oversight of the trial and the scientific and clinical work arising from it. MRC-PT1 
comprises three clinical trials, two of which are still ongoing. The first trial was reported in 2005 (7) 
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and showed that hydroxyurea and aspirin were superior to anagrelide and aspirin in treating high-
risk essential thrombocythemia. 
 
Novel treatment for myelofibrosis: KCL researchers led the European phase III trial COMFORT 
II, one of two first-ever phase III trials for drugs treating myelofibrosis, another MPN. This trial was 
among the most significant trials of novel drugs known as JAK (or janus kinase) inhibitors (8). 
Professor Harrison led study design, data collection, interpretation and publication of findings from 
this trial. The trial evaluated the JAK inhibitor ruxolitinib and showed it prolonged the life of 
patients with myelofibrosis. This was the first time that any drug had been shown to do this. The 
trial was reported in the New England Journal of Medicine in 2012 and directly contributed to the 
approval, in 2012, of ruxolitinib as the first targeted therapy for myelofibrosis.  
 
Clinical research to improve the management of MPN in pregnancy: KCL researchers 
analysed half of all reported cases worldwide of another MPN, polycythaemia vera (9), as well as 
cases of idiopathic myelofibrosis (10), in pregnant women. They showed that there were 
appreciable negative health effects for both mother and foetus unless the mother received 
aggressive management to normalise blood parameters. They proposed a management strategy 
which has been adopted in treatment guidelines internationally. 
 

3. References to the research 
 

The work in papers 2–7 was carried out in collaboration with Cambridge University. Professor 
Harrison was co-chief investigator for the research published in papers 4-7. Co-author Dr Wilkins 
and Dr van der Walt are also at KCL/GSTT 
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4. Details of the impact 
 
Marked improvements in diagnosis and treatment for people with MPN: Improved diagnosis 
and treatment of MPN are the greatest impacts resulting from this research. The existing WHO 
diagnostic criteria for these disorders were difficult to interpret and were not applied consistently 
by haemato-pathologists. KCL research contributed to changes in UK, European and WHO 
guidelines for diagnosis as well as treatment. The research has also lowered the costs of therapy, 
improved management of MPN in pregnancy, and raised public awareness of MPN and MPN 
treatments. 
 
Findings used to improve international diagnostic criteria: The studies carried out by the 
KCL team together with collaborators in Cambridge have radically changed the understanding 
(11) of MPN - as neoplasms or clonal cancers rather than simply “disorders” - and identified 
specific mutations and subtypes. As a direct result, WHO improved and expanded its diagnostic 
criteria for MPN, incorporating the JAK2 V617F mutation testing into diagnostic processes (12). 
More accurate diagnosis directly affects patients, as correct diagnosis ensures that they receive 
appropriate treatment and prognosis. Refining diagnostic criteria and the criteria for assessing 
improvements (response criteria) also leads to better standardisation of clinical trials, and makes 
it easier to compare treatments. 
 
Treatment guidelines influenced by KCL research: Findings of the long-term Medical 
Research Council clinical trial MRC-PT1, which assessed the value of a new treatment for 
essential thrombocythaemia (ET), demonstrated that hydroxycarbamide with aspirin should be the 
first line of treatment for ET rather than a newer, more expensive drug, anagrelide. These have 
been incorporated into national and international treatment guidelines (13,14,15,16). 
 
New class of drugs developed for myelofibrosis and first JAK inhibitor approved: Trials of a 
new class of drugs, JAK inhibitors, prompted by the findings of the biological studies have paved 
the way for targeted therapies. The KCL-led phase III trial, COMFORT II, showed that the JAK 
inhibitor ruxolitinib prolonged the life of patients with myelofibrosis (8). This is a major advance 
because patients with myelofibrosis have the most symptoms and the worst prognosis among the 
different MPN. The US Food and Drug Administration (FDA) approved ruxolitinib in November 
2011 and Europe approved it in 2012 (17,18). Ruxolitinib is the first approved medication for 
myelofibrosis. 
 
Lower costs for health systems: The research showing that hydroxycarbamide is a more 
effective treatment than the more expensive drug anagrelide for essential thrombocythemia (7) 
has altered management of this disease and been estimated to save the NHS alone around £20 
million/ year (£20k pa treatment costs and a conservative estimate of 1000 high risk ET patients). 
Since these changes have been incorporated into international guidelines, this also means lower 
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costs internationally. 
 
Improved management of pregnant women with MPN: The work of KCL researchers on 
pregnant women with polycythaemia vera and myelofibrosis resulted in a new management 
strategy that has been taken up in treatment guidelines nationally and internationally 
(13,14,15,16). The KCL researchers were also instrumental in setting up a European Union-wide 
reporting process to gather information on MPN in pregnancy, with the aim of improving 
outcomes. 
 
Improved awareness of MPN and patient advocacy: Professor Harrison and her colleague at 
GSTT Dr Deepti Radia set up MPD Voice (19, 20), the UK patient advocacy group for MPN to 
educate both physicians and patients. MPD Voice has over 1500 members and the website 
receives over 100,000 hits a year. 
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