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Bone marrow leukocyte telomere length in AML and high-risk MDS 
Marie Warny, Henrik Birgens, Børge Nordestgaard and Stig Egil Bojesen 
Department of Hematology and Department of Clinical Biochemistry, Herlev and Gentofte 
Hospital, Copenhagen University Hospital 
Abstract 
Introduction: Short telomere length and telomerase mutations are known risk factors for 
developing clonal hematopoietic stem cell disorders. In line with this, telomere length 
might be a possible marker of disease progression and prognosis in acute myeloid 
leukemia and high-risk myelodysplastic syndrome. In this study we tested the hypothesis 
that bone marrow leukocyte telomere length change from diagnosis through 
chemotherapy-induced remission and relapse.  
Methods: We examined telomere length in bone marrow leukocytes from 216 patients at 
diagnosis, 113 patients at chemotherapy-induced remission and 53 patients at relapse of 
disease. We compared these measurements to telomere length in peripheral blood 
leukocytes from 1080 individuals from the general population.  
Results and conclusion: We found that in patients with acute myeloid leukemia and high-
risk myelodysplastic syndrome, bone marrow leukocyte telomere length was similar at 
diagnosis and relapse, but increased after chemotherapy-induced remission.  
Further, in patients with acute myeloid leukemia and high-risk myelodysplastic syndrome, 
bone marrow leukocyte telomere length paradoxically was higher at higher age at 
diagnosis. 
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Figure 1: Telomere length measured in bone marrow 
leukocytes from patients with AML and high-risk MDS at 
diagnosis through chemotherapy-induced remission and 
relapse. Telomere length measured in peripheral blood from 
the general population is shown for comparison. Values are 
median and interquartile range. bp = base pairs. 

Figure 2: Bone marrow telomere 
length as a function of age at diagnosis 
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Helbredsrelateret livskvalitet hos patienter med myelomatose - Et systematisk 
review  

Lene Kongsgaard Nielsen1, Mary Jarden2, Christen Lykkegaard Andersen3, Henrik 

Frederiksen1 and Niels Abildgaard1  

1Hæmatologisk ForskningsEnhed, Odense Universitetshospital, Danmark; 
2Universitetshospitalernes Center for Sundhedsfaglig Forskning og Center for Integreret 

Rehabilitering af Kræftpatienter, Københavns Universitet, Danmark; 3Hæmatologisk 
Afdeling, Sjællands Universitetshospital, Danmark.  

Introduktion: Patienter med myelomatose (MM) rapporterer lavere helbredsrelateret 
livskvalitet (HRQoL), flere og mere svære symptomer end patienter med andre 
hæmatologiske sygdomme. På grund af den forbedrede overlevelse er der større fokus på 
patienternes livskvalitet. Formålet med dette systematiske review er, at tolke rapporterede 
data over tid fra publicerede prospektive livskvalitetsstudier ved MM patienter i forhold til 
hvad der anses for værende klinisk betydende. Den mindste ændring i HRQoL score 
(Minimal important difference, MID), der anses for værende klinisk betydende er for MM 
patienter studeret af Kvam et al. (Eur J Haematol 2010, 84:345-53) og for cancerpatienter 
generelt af Cocks et al. (Eur J Cancer 2012, 48:1713-21).  

Metode: I maj 2016 udførtes en litteratursøgning i PubMed, Embase, PsycINFO og 
CINAHL. Publikationer med prospektive livskvalitetsdata for domænerne fysisk funktion, 
global livskvalitet, træthed og/eller smerte indhentet via EORTC QLQ-C30 spørgeskemaet, 
blev inkluderet og analyseret i forhold til MID.  

Resultater: Elleve første-linje-, tre konsoliderings-, to vedligeholdelses- og syv relaps 
behandlingsstudier og ét non-interventions studie blev inkluderet. Generelt rapporterede 
patienterne en stor eller middel MID forbedring i alle fire domæner under første-linje 
behandling. Under relaps behandling rapporterede patienterne generelt stabilisering eller 
tilbagegang. Publicerede HRQoL data under vedligeholdelsesbehandling er sparsomme.  

Konklusioner: Guidelines til tolkning af HRQoL data og grænseværdier for MID 
eksisterer, men konsensus og validering mangler. HRQoL forbedring er langt mere 
sandsynlig under første-linje behandling end under relaps anti-myelom behandling. 
Baggrunden for dette fund kendes ikke og bør belyses i kommende livskvalitetsstudier 
baseret på populationsbaseret patientmateriale. Desuden bør HRQoL målinger indgå i 
kommende kliniske studier af vedligeholdelsesbehandling.  

  
	   	  



Peptide	  vaccination	  against	  PD-‐L1	  in	  multiple	  myeloma	  
Nicolai	  Grønne	  Jørgensen1,3,	  Inge	  Marie	  Svane1,2,	  Lene	  Meldgaard	  Knudsen3,	  Mads	  Hald	  
Andersen1	  
1Center	  for	  Cancer	  Immunotherapy	  (CCIT),	  Department	  of	  Hematology,	  Herlev	  and	  Gentofte	  
Hospital,	  Herlev,	  Denmark,	  2Department	  of	  Oncology,	  Herlev	  and	  Gentofte	  Hospital,	  Herlev,	  
Denmark,	  3Department	  of	  Hematology,	  Herlev	  and	  Gentofte	  Hospital,	  Herlev,	  Denmark	  
The	  role	  of	  immunotherapy	  in	  multiple	  myeloma	  is	  well	  established	  –	  from	  the	  use	  of	  
thalidomide	  and	  its	  analogs	  to	  the	  recent	  approval	  of	  anti-‐CD38-‐	  and	  anti-‐SLAMF7-‐antibodies.	  
Recent	  trials	  indicate	  that	  antibodies	  against	  the	  checkpoint	  molecule	  programmed	  death-‐1	  
(PD-‐1)	  have	  activity	  against	  multiple	  myeloma.	  The	  PD-‐1	  ligand	  PD-‐L1	  is	  upregulated	  on	  
myeloma	  cells	  and	  the	  surrounding	  microenvironment.	  The	  PD-‐1/PD-‐L1	  interaction	  renders	  
T	  cells	  exhausted,	  and	  blockade	  of	  the	  PD-‐1/PD-‐L1	  antagonizes	  this	  exhaustion.	  	  
We	  have	  recently	  described	  the	  presence	  of	  spontaneously	  occurring	  PD-‐L1	  specific	  cytotoxic	  
T-‐cells,	  which	  recognize	  both	  PD-‐L1	  expressing	  immune	  cells	  and	  malignant	  cells.	  We	  have	  
further	  shown	  that	  these	  “anti-‐regulatory”	  T	  cells	  improve	  the	  function	  of	  other	  T	  cells,	  in	  
addition	  to	  their	  ability	  to	  kill	  PD-‐L1	  positive	  cancer	  cells	  directly.	  Boosting	  PD-‐L1	  specific	  T	  
cells	  would	  thus	  lead	  to	  cytotoxicity	  against	  both	  immunoregulatory	  cells	  and	  cancer	  cells.	  
The	  ability	  of	  the	  induced	  PD-‐L1	  specific	  T	  cells	  to	  release	  pro-‐inflammatory	  cytokines	  in	  the	  
tumor	  microenvironment	  supports	  additional	  antineoplastic	  immunity.	  As	  such	  PD-‐L1	  may	  be	  
targeted	  by	  a	  vaccine	  comprising	  PD-‐L1	  peptide	  and	  we	  have	  initiated	  a	  first-‐in-‐human	  phase	  
I	  study	  with	  peptide	  vaccination	  against	  PD-‐L1	  in	  patients	  with	  multiple	  myeloma	  following	  
high	  dose	  melphalan	  with	  autologous	  stem	  cell	  transplantation	  (HDT).	  We	  plan	  to	  include	  a	  
total	  of	  10	  patients.	  Primary	  end	  points	  will	  be	  safety	  and	  toxicity	  and	  we	  will	  concurrently	  
conduct	  immune	  monitoring	  of	  the	  patients	  to	  investigate	  the	  possible	  phenotypic	  and	  
functional	  changes	  inferred	  by	  the	  vaccine.	  	  
	  
	   	  



Once -versus Twice-daily Aspirin Treatment 
in Patients with Essential Thrombocytosis 
Mads Lamm Larsen1,2, Oliver H. Pedersen1,2, Steen Dalby Kristensen2,3, Anne-Mette Hvas1,3, Erik 
Lerkevang Grove2,3 
1Centre of Haemophilia and Thrombosis, Department of Clinical Biochemistry, Aarhus University Hospital, Denmark 
2Department of Cardiology, Aarhus University Hospital, Denmark 
3Faculty of Health, Institute of Clinical Medicine, Aarhus University, Aarhus, Denmark 
 
Background 
Insufficient platelet inhibition has been reported in up to 40% of aspirin-treated patients, including 
patients with essential thrombocytosis. In order to maintain sufficient platelet inhibition, a shorter 
dosing interval with aspirin has been suggested, e.g. twice-daily dosing instead of once-daily. 
 
Aim 
To investigate the antiplatelet effect of low-dose aspirin given twice-daily compared to standard 
once-daily dosing in patients with essential thrombocytosis. 

Methods 
We included 22 patients with essential thrombocytosis. Patients were treated for 7 days with 
standard once-daily aspirin (75 mg once-daily) followed by 7 days treatment of twice-daily aspirin 
(37.5 mg twice-daily). The two regimens were separated by 14 days aspirin washout. Blood 
samples were obtained 1h and 24h after the last pill intake in each regimen  
 
Laboratory analyses:  
• Platelet aggregation was measured by whole blood impedance aggregometry (Multiplate® 

analyzer) using arachidonic acid (ASPItest 0.5 mM) as agonist.  
• Thromboxane B2 levels were determined using an enzyme-linked immunosorbent assay. 
 
Results 
Platelet aggregation at the end of the dosing interval (24h) was higher than at 1h during both 
regimens. The difference in platelet aggregation from 1h to 24h was used to compare the two 
regimens. We demonstrated a significantly lower difference in platelet aggregation in the twice-
daily regimen compared to the once-daily: mean of difference = 227 AU*min (95% CI: 92 to 363, 
p<0.01). 
Furthermore, a significantly lower difference in serum thromboxane B2 was demonstrated in the 
twice-daily regimen compared to once-daily: mean of difference = 10.3 ng/mL (95% CI: 6.3 to 
14.3, p<0.01). 
 
Conclusion 
Twice-daily dosing with low-dose aspirin provides a more consistent platelet inhibition compared 
with standard once-daily dosing in patients with essential thrombocytosis. 
 
	   	  



Patients with Burkitt's lymphoma have excellent 
outcomes after one year in remission 
 
Lasse Hjort Jakobsen1,2, Peter de Nully Brown3, Martin Bøgsted1,2, Judit Jørgensen4, Pär 
Josefsson5, Christian Poulsen6, Jakob Haaber Christensen7, Jakob Madsen1 and Tarec 
Christoffer El-Galaly1,2 

 
1. Department of Hematology, Aalborg University Hospital, 2. Department of Clinical Medicine, Aalborg University, Aalborg, 3. 
Department of Hematology, Copenhagen University Hospital, 4. Department of Hematology, Aarhus University Hospital, 5. Department 
of Hematology, Herlev Hospital, 6. Department of Hematology, Roskilde Sygehus, 7. Department of Hematology, Odense University 
Hospital. 
 
Surrogate end-points for relapse-free and overall survival (OS) in cancer are in focus in order to obtain 
results from clinical trials faster. Milestones, where survival of lymphoma normalizes to that of a matched 
general population (MGP) have been proposed as surrogate end-points in diffuse large B-cell lymphoma 
(DLBCL). In particular, patients who are event-free 2 years after diagnosis appear to have residual life 
expectancy close to that of an MGP.1,2 Due to the very aggressive nature of Burkitt’s lymphoma (BL) with few 
relapses once remission is achieved, we hypothesized that survival would approach the MGP earlier than 
what is seen in DLBCL.  
Using the LYFO database, we included patients fulfilling the following criteria: a) newly diagnosed BL in the 
period 2000-2015, b) ≥15yrs of age at diagnosis, and c) treated with CHOP/CHOP-like, or more intensive 
therapy (including BFM, hyperCVAD, and CODOX-M/IVAC). A total of 168 patients with a median age of 52 
and median follow-up of 85.6 months were included. The 5-year OS of the MGP was superior to that of the 
BL patients (95% vs. 64%, P<0.001), but survival was comparable for patients event-free for one year after 
diagnosis (P = 0.19). Age-stratified analyses (>50 years vs. ≤50 years) of patients event-free for >1 year 
showed survival normalization in patients >50 years (P = 0.77), but a slightly increased mortality among 
younger BL patients (P = 0.04; Figure 1). Of note, the 5-year cumulative incidence of relapse after the first 
year in remission among young patients was only 3%. The probability of being event-free after one year 
adjusted for rituximab inclusion was higher among patients treated with intensive therapy in comparison to 
CHOP-like therapy (P = 0.003). In addition, inclusion of rituximab was also associated with higher probability 
of reaching 1 year of EFS (P = 0.003).  
	  
Figure 1: Age-stratified overall survival curves of all BL patients and BL patients achieving one year of event-
free survival.   
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Long term efficacy of extracorporeal photopheresis in chronic Graft versus Host 
Disease	  
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Introduction  
Chronic Graft versus Host Disease (cGVHD) is a common complication after 
hematopoietic stem cell transplantation (HSCT) causing significant morbidity and mortality 
for patients. Extracorporeal photopheresis (ECP) is increasingly used as therapy for 
otherwise treatment refractory patients, but the long term effect is uncertain. ECP is an 
apheresis procedure where collected leukocytes are exposed to 8-methoxypsoralen and 
ultraviolet light. The leukocytes are returned to the patient, where they undergo apoptosis 
within 24-48 hours. 
Method  
A single investigator retrospectively evaluated patients’ response to ECP and reduction in 
immunosuppressive medication at Department of Dermatology, Bispebjerg hospital from 
2009 until April 2015. We used the Therakos UVAR XTS or Cellex to perform ECP. 
Results 
There were 45 evaluable patients with moderate or severe steroid-refractory, -dependent 
or               -intolerant cGVHD.  Overall improvement was seen in 25 (56%) of the patients. 
In univariate analysis of possible baseline predictors of response, no significant 
differences were found.  
Prednisolone dose was significantly reduced at all time points after start of ECP (p <0.01). 
Additional cGVHD treatment was administered to 14 (31%) patients during ECP (sirolimus 
n=6, calcineurininhibitor n=6, UVA1 n=4, methotrexate n=3, rituximab n=3, mycophenolate 
mofetil n=2). 6 (13%) patients had more than 1 additional treatment. Prednisolone dose 
was increased at least once in 20 (44%) patients during ECP treatment.  
Overall survival at 5 years was 80%. Median follow up was 694 days (range 62-2416). 
Conclusion  
Improvement in moderate or severe cGVHD was seen in 56% of patients. Overall survival 
at 5 years was 80%. However, in approximately half the patients additional treatment 
and/or increase in Prednisolone dose was required during the treatment course. 
Randomized trials on the effect of ECP in cGVHD are warranted.  



	  
 
	  
	   	  



Outcome Prediction in Diffuse Large B-cell Lymphoma Can Be Greatly 
Improved by Using Continuous Clinical Variables: A Nordic Lymphoma 
Group Epidemiology Study 

Jorne Biccler1,2, Martin Bøgsted1,2, Peter de Nully Brown3, Karin Ekström4, Sandra 
Eloranta4, Henrik Frederiksen5, Mats Jerkemann6, Tarec Christoffer El-Galaly1,2 
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Prognostic scoring of diffuse large B-cell lymphoma (DLBCL) patients is often based on indices such as the 
International Prognostic Index (IPI), which include dichotomized variables as predictors and assign the 
patient to one of a few risk groups.  

The purpose of this study was to investigate how much information is gained by using models that predict 
the survival probability and use the predictors as numeric or categorical as an alternative to dichotomizing 
predictors and assigning patients to risk groups. 

This prospective study was based on the Danish Lymphoma Register (LYFO) and Swedish Lymphoma 
Register (SLR). The inclusion criteria were: a) newly diagnosed DLBCL without CNS (and/or intravitreal) 
involvement at baseline in the period 2006-2014, b) R-CHOP, R-CEOP or R-CHOEP therapy), c) age >18 
years, and d) full information on the IPI variables. Kaplan-Meier estimates were used to model survival within 
risk groups of the IPI, R-IPI, and NCCN-IPI. The survival model with continuous variables was a Cox 
proportional hazards (CPH) model with linear effects of the IPI-variables. 

2,696 Danish and 1,635 Swedish DLBCL patients had available information on key variables and were 
included. Figure 1A summarizes the model performance as measured by the time varying AUC. In both 
cohorts, the following ranking, from best to worst performing model, of the models was seen: 1) the CPH 
model, 2) the NCCN-IPI, 3) the IPI, and 4) the R-IPI. Figure 1B shows the survival curves estimated by the 
CPH model within IPI risk-groups of 250 randomly selected Danish patients. The spread of the curves within 
IPI groups and overlap across IPI groups indicate a large gain of information by using the CPH model. 

Prognostic modeling of DLBCL can be greatly improved by predicting survival probabilities with continuous 
variables instead of classifying patients into risk groups and using dichotomized variables. 

Figure	  1A.	  The	  time	  varrying	  AUC	  for	  Kaplan	  Meier	  curves	  combined	  with	  the	  IPI	  groups,	  and	  a	  Cox	  proportional	  hazards	  model	  
with	  the	  same	  variables	  in	  continuous	  form.	  1B.	  Predicted	  survival	  of	  250	  randomly	  selected	  patients	  in	  the	  Danish	  cohort	  
predicted	  by	  the	  Cox	  proportional	  hazards	  model	  and	  Kaplan-‐Meier	  curves	  for	  each	  NCCN-‐IPI	  class.	  There	  is	  a	  notable	  spread	  of	  
predicted	  survival	  within	  each	  risk	  group	  and	  a	  certain	  overlap	  of	  estimated	  survival	  curves	  between	  the	  risk	  groups.	  

 

	   	  



Hæmofagocytær lymfohistiocytose associeret til visceral leishmaniasis og EBV-re-
aktivering som mulig komplikation til TNF-alfa hæmmende behandling 
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En 68-årig mand, kendt med kompliceret sarcoidose i mangeårig behandling med 
methotrexat og prednisolon, suppleres grundet aktivitet i sygdommen med TNF-alfa 
hæmmeren infliximab. Ved behandlingsopstart har patienten nær-normal hæmatologi 
(hæmoglobin 7.5 mmol/l, neutrofile granulocytter 3.7 mia/l, trombocytter 114 mia/l). 
 
26 dage efter første infliximab indgift indlægges patienten grundet feber og pancytopeni. 
Efter yderligere fire dage overflyttes han til hæmatologisk regi – fortsat febril (trods sterile 
dyrkninger) og pancytopen (hæmoglobin 5.9 mmol/l, neutrofile granulocytter 0.29 mia/l, 
trombocytter 53 mia/l). Man finder tillige ferritin på 137.000 ug/l samt forhøjet triglycerid, 
hvorfor patienten betragtes som havende hæmofagocytær lymfohistiocytose (HLH). Der 
opstartes umiddelbart dexamethason 20 mg dgl. Understøttende gives privigen 70 g dgl. i 
to dage i tillæg til posaconazol og bredspektret antibiotika. Fire dage efter ankomst er 
patienten afebril og i klinisk bedring, ferritin falder til 83.700 ug/l, og neutrofile granulocytter 
samt trombocytter stiger til hhv. 0.75 mia/l. og 81 mia/l. Dagen efter tilkommer massiv 
retroperitoneal blødning udgående fra lumbal arterie og patienten overflyttes til intensiv 
afdeling. Forsøg på coiling samt medicinsk stabilisering af blødningen er uden blivende 
effekt. Den kliniske tilstand forværres med nyre- og cirkulatorisk svigt, og patienten går ad 
mortem efter samlet 14 dages hospitalsindlæggelse. 

Ved knoglemarvsundersøgelse konstateres pågående HLH samt parasitær involvering af 
knoglemarven. PCR- samt DNA-sekventeringsundersøgelse påviser Leishmania 
Donovani/Leishmania Infantum kompleks. Leishmaniasis serologi er gråzone-positiv. 
Patienten havde ikke været udenlands i seks år. Desuden ses aktiv EBV replikation 
(maximalt 127.000 kopier/ml), dog IgM negativ for EBV. 

I denne case rapport vurderes det sandsynligt, at infliximab behandlingen bidrog til en 
immunubalance der ultimativt bevirkede aktivitet i patientens uerkendte leishmaniasis 
infektion samt EBV reaktivering. Leishmaniasis-associeret HLH kan ofte behandles med 
am-photericin B alene, og rituximab er lejlighedsvist effektivt ved EBV-associeret HLH. 
Imidlertid modtog patienten ikke disse behandlinger grundet den akutte forværring. 
Leishmaniasis skal trods fravær af nylig rejseanamnese overvejes ved HLH. 



D-vitamin mangel som prognostisk markør ved DLBCL 
Troels Hammer1, 2Christian B. Poulsen                                                                                                
1Herlev Hæmatologisk afdeling. 2Roskilde Hæmatologisk afdeling 
Baggrund: Malignt lymfom er den hyppigste hæmatologiske cancersygdom i DK. Den største undergruppe 
er diffust storcellet B-celle lymfom (DLBCL), som udgør 40% af NHL.   DLBCL er en heterogen sygdom, hvor 
risiko for relaps/refraktær sygdom estimeres på diagnosetidspunkt ved IPI. Trods risikotilpasset behandling 
vil ca. 30-40% udvikle tilbagefald eller have utilfredsstillende respons på initial behandling.                          
Vitamin D er vigtig for calcium-homeostasen og knogleomsætningen1. Desuden har vitamin D immun-
modulerende effekter samt mulig anti-cancer effekt2,3. For den generelle befolkning er vitamin D insufficiens 
(vitamin D deficiency=VDD) er associeret til en generel overdødelighed4. VDD er desuden en prognostisk 
prediktor for OS hos patienter med CLL6 og FL7. Flere studier tyder desuden på, at hos patienter med 
DLBCL har D-vitamin status en selvstændig betydning for udkommet af behandlingen. To studier viste 
samstemmende, at VDD var forbundet med nedsat EFS og OS. Begge studier var dog ikke primært designet 
til undersøgelse af D-vitamin, og grænsen for VDD var defineret forskelligt. Desuden fik ikke alle patienter 
målt deres D-vitaminniveau´er (hhv. 30% og 58%) og ikke alle på diagnosetidspunktet8,9 Mekanismen bag 
VDD og den dårligere prognose for patienter med DLBCL er uafklaret, men det er vist at rituximab-medieret 
ADCC (antibody-dependent cell-mediated cytotoxicity) er lavere hos individer med VDD8. 
Formål og metoder: Vi testede hypotesen, at lavt niveau af 25(OH)D målt på diagnose-tidspunktet er en 
selvstændig markør for nedsat EFS (Defineret som tid fra første ambulante besøg til sygdoms-progression 
eller død pga. lymfom). 
Resultater: Vi målte systematisk 25(OH)D hos alle ny-diagnosticerede patienter med DLBCL på Roskilde 
sygehus fra juli 2013 tom 2014. I alt 85 patienter fik diagnosen DLBCL, én patient fik aldrig taget blodprøver 
og blev afsluttet uden behandling. Gennemsnitsalderen var 71 år (41-88 år). Med et valgt cutt-off for VDD på 
50 mmol/l (svt. 20 ng/ml) havde 48% VDD. 
Andelen af mænd var på 65%. 96% af 
patienterne fik R-kemo, 2 patienter fik kun 
prednisolon og 1 ingen behandling. Median 
follow-up var 27 mdr. Efter justering for kendte 
prognostiske faktorer (IPI) havde 25(OH)D 
insufficiente patienter en signifikant nedsat EFS 
(HR,2.4; 95% CI, 1.02 til 5,7). 
Konklusion: 25(OH)D insufficiens var associeret 
til nedsat EFS hos ny-diagnosticerede patienter 
med DLBCL, også efter justering for IPI. Da 
studiet er et observations-studie er det følsomt for 
confounding hvilket er en begrænsning. Desuden 
besvares ikke spørgsmålet om hvorvidt d-vitamin 
supplement bedrer prognosen for DLBCL 
patienter.  
1. Holick, M. Vitamin D deficiency. N. Engl. J. Med. 357, 266–281 (2007). 
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Introduction 
Patients with essential thrombocytosis (ET) are characterized by increased platelet count 
due to an abnormal megakaryocytopoiesis. ET patients have an increased risk of 
thromboembolic events, partly explained by increased platelet count. An increased 
proportion of reactive immature platelets may also be important. Flow cytometry can be 
used to determine platelet function independently of the platelet count.  
 
Aim 
To investigate platelet function and platelet turnover in ET patients. 
 
Methods 
In 24 ET patients, platelet surface expression and the percentage of antibody-positive 
platelets of glycoproteins P-selectin, CD63 and fibrinogen were measured with flow 
cytometry (Navios®) after activation with agonists; arachidonic acid (AA), Thrombin-
Receptor-Activating-Peptide (TRAP) and adenosine diphosphate (ADP). The results were 
expressed as median fluorescence intensity (MFI) and as percentage (%-Gated) of 
marker-positive platelets.  
Immature platelet count (Sysmex®) was used as marker of platelet turnover. 
 
Results 
After activation by AA, TRAP and ADP, the number of antibody-positive platelets (%-
Gated) expressing fibrinogen, CD63 and P-selectin were significantly reduced compared 
to healthy individuals (all P-values<0.01). In contrast, the median fluorescence intensity 
(MFI) of expressed fibrinogen, CD63 and P-selectin were significantly increased in ET 
patients compared to healthy individuals (all P-values < 0.03). However, the expression of 
CD63 and P-selectin after activation with TRAP showed no statistically significant 
difference. 
The immature platelet count was significantly higher in ET patients compared to healthy 
individuals (median 12.4 [IQR 9.8-19.0] vs. median 6.9 [IQR 5.5-10.3], P<0.0001). 
 
Conclusion 
ET patients had a reduced number of antibody-positive platelets after activation illustrated 
with a lower %-Gated value compared to healthy individuals. Remarkably, ET patients had 
higher MFI compared to healthy individuals indicating that ET patients have an increased 
aggregation potential per platelet compared to healthy individuals. This may partly be 
explained by an accelerated platelet turnover. 
  



In Search of Real World Improvements of Treatment in Acute Promyelocytic 
Leukaemia 
Jan M. Nørgaard, Lone S. Friis, Jørgen S. Kristensen, Marianne T. Severinsen, Ingolf Mølle, Claus W. Marcher, Peter 
Møller, Claudia Schöllkopf, Ove J. Nielsen, Birgitte S. Preiss, Mette K. Andersen, Eigil Kjeldsen, Lene S.G. Østgård for 
the Danish Acute Leukaemia Group 

BACKGROUND Provided prompt initiation of targeted therapy with all-trans-retinoic acid 
(ATRA), acute promyelocytic leukaemia (APL) is a highly curable disease. The recently 
introduced combination of ATRA with arsenic trioxide (ATO), furthermore, brings promise 
to lowering of short- and long term side effects of the treatment without diminishing 
treatment efficiency.  
METHODS We designed a national population-based registry study using the Danish 
Acute Leukaemia Registry and investigated mortality causes in APL diagnosed in DK from 
2000 through 2014. We also compared crude survival overall and at day 30, day 90, at 1-, 
5-, and 10 years by WHO PS, age, Sanz score, clinical trial inclusion, and type of APL (de 
novo vs. secondary) using KM-curves, pseudo-values, and Cox regression.  
FINDINGS AND INTERPRETATION During 743 person-years of observation in 123 
patients with confirmed APL, 42 deaths occurred. Twenty-nine (69%) occurred before day 
90, 22 (52%) before day 30, and 10 (24%) before day 8. Early deaths (<day 30) were 
caused by multiorgan failure, disseminated intravascular coagulation, intracranial 
haemorrhage, sepsis, and uncontrolled leukaemia. Two late deaths were caused by 
therapy-related AML.   
High Sanz-score, high age, poor performance status, as well as secondary leukaemia all 
had a negative effect on survival. 
Fifteen patients recruited to the MRC 17 APL trial from 2010 through 2013 had a 
significantly better outcome as measured by day-30 survival and beyond this time point 
than 15 patients treated off-trial during the same period. Trial patients were on average 9.1 
years younger than patients treated off-trial. 
We conclude that due to selection, outcomes comparable to the favourable clinical trials 
results, are not to be expected in the real-world situation. Importantly, due to the high early 
mortality seen in the real-world situation, prompt initiation of ATRA treatment upon clinical 
suspicion of APL cannot be overemphasized. 
Figure 1. Kaplan Meier Curves in 123 Danish APL patients 
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BACKGROUND Previous US studies using county-based socioeconomic status (SES) 
and insurance claim data only, have shown inferior survival in less privileged patients with 
acute myeloid leukemia (AML).  
AIM To investigate prognostic effects of education and income and their association with 
clinical characteristics in a tax-supported health-care system, we conducted a Danish 
population-based cohort study using individual-level SES on patients 25 years or older. 
METHODS We compared treatment intensity, chance of clinical trial inclusion and 
complete remission (CR) by education and income level using logistic regression (odds 
ratios; ORs). Cox regression (Hazard ratios; HRs) was used to compare survival. Results 
were given crude and with adjustment for age, sex, SES factors and clinical prognostic 
markers, overall and stratified by age and by time of diagnosis.  
RESULTS Of 2992 patients, 1,588 (53.1%) received remission induction chemotherapy. In 
patients<60 years, increased mortality was observed in intensively treated AML patients 
with medium and short education level (1-year survival 57.7%, adjusted HR 1.47 (CI=1.11-
1.93) and 59.2%, 1.55 (CI=1-21-1.98), compared with high education (65.2%, 1.0). Also, 
patients with higher educations more often underwent allogeneic transplantation (16.3%) 
compared with short-education (8.7%). Over the study period, improvement in survival was 
seen in high-education patients only (HR 0.78 (CI=0.61-0.99), increasing the survival gap 
between educational groups (Figure 1).  
In older patients, short education was associated with lower likelihood of intensive therapy 
(30% vs. 48%, adjusted OR 0.65 (CI=0.44-0.98)) compared to high education, however 
neither CR rates nor survival was affected. Low-income patients were less often enrolled 
in clinical trials, however, income was not associated with therapy intensity, likelihood of 
CR, or survival (high income; adjusted HR 1.0, medium 0.96 (CI=0.82-1.12), low 1.06 
(CI=0.88-1.27).  
CONCLUSION Despite universal health-care access, education level affects allogeneic 
transplantation rates and survival in younger AML patients. Recent survival improvements 
have exclusively benefitted well-educated patients.  
Figure 1. Kaplan Meier Curves of survival in intensive therapy patients<60 years, 
according to education level by year of diagnosis (2000-2004, 2005-2009, 2010-2014) 
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Background: The calreticulin (CALR) exon 9 mutations are found in 30 % of patients with 
essential thrombocythemia (ET) and primary myelofibrosis, and confer a new C-terminus 
of the CALR protein, which could be a potential antigen for cancer immune therapy. 
Aim: Investigate if the CALR exon 9 mutations are recognized by specific T-cells in ET 
and PMF.  
Methods: Enzyme Linked Immunospot (ELISPOT) was used to screen for immunogenic 
CALRmut epitopes. CALRmut specific T-cells were evaluated using intracellular cytokine 
staining and Cr-51 cytotoxicity assays.  
Results: Using IFN-γ ELISPOT, we identified numerous immune responses against the 
peptide CALRLong1 in CALRmut patients (A). The cytokine releasing cells were CD4+ (B) 
and CD8+ T-cells (C). By stimulating lymphocytes from a CALRmut ET-patient with 
autologous dendritic cells pulsed with CALRLong1, we established a CD4+ T-cell culture 
with 100 % specificity to CALRLong1 peptide (D). The CALRLong1 specific T-cells were 
activated upon stimulation with autologous CALRmut monocytes (E, top left), but not with 
autologous CALRwt B-cells (E, bottom left). B-cells and monocytes were treated with IFN-γ 
for 24 hours before assaying to enhance their antigen presentation, which further 
increased T-cell activation after stimulation with CALRmut monocytes (E, top right), but not 
CALRwt B-cells (E, bottom right). CALRLong1 specific T-cells were stimulated with 
autologous myeloid cells that had been transfected with CALR siRNA, which partially 
abrogated T-cell activation (F). We further showed that the CALRLong1 specific T-cells 
were activated upon stimulation with autologous CD34+ myeloblasts (G). Finally, we 
demonstrated that the CALRLong1 specific T-cells, despite their CD4+ phenotype, are able 
to kill autologous B-cells that have been pulsed with CALRLong1 peptide (H).  
Conclusion: The CALR exon 9 mutations are immunogenic and are promising targets for 
cancer immune therapy, e.g.vaccination or adoptive T-cell therapy. 	  	  
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Introduction: The optimal treatment strategy for older patients with diffuse large B-cell 
lymphoma (DLBCL) remains controversial. Comorbidities and frailty often preclude 
enrollment in clinical trials and few population-based studies have addressed outcome of 
elderly patients in detail. This population-based study investigated treatment strategies 
and outcomes for DLBCL patients older than 75 years. 
Methods: DLBCL patients diagnosed between 2003 and 2012 were identified from the 
Danish National Lymphoma Registry (LYFO). Information regarding lymphoma 
characteristics, treatment, comorbidity and outcome were obtained from LYFO, the 
National Danish health registries and local clinical records. Patients were stratified by age 
(75-79; 80-84 and 85+), comorbidity score, and treatment intensity (1: Standard treatment 
including cyclophosphamide, doxorubicin, vincristine, and prednisolone (CHOP) or CHOP-
like with or without rituximab, 2: Less intensive chemotherapy and 3: Palliative treatment).  
Results: 1,011 patients were included. Standard treatment was initiated in 64%, ranging 
from 32% of the 85+ year olds to 83% of the 75-79 year olds. With standard treatment, 
age group specific 5-year overall survival (OS) estimates were 47%, 38% and 26%, 
respectively. Among 75-79 year olds, OS was superior with standard treatment regardless 
of comorbidity. However, OS benefit associated with standard treatment diminished in 
patients with high comorbidity scores. Among 85+ year olds OS was not influenced by 
treatment intensity. Patients receiving standard treatment were not hospitalized more than 
patients receiving less intensive chemotherapy. Patients above 80 years had similar OS 
regardless of intended (R-)CHOP dosing, whereas OS was superior in the 75-79 year olds 
scheduled for full dose.  
Conclusion: R-CHOP treatment is feasible with good outcomes in a large proportion of 
older DLBCL patients. However, candidates for standard treatment must be carefully 
selected among patients above 80 years, and particular caution is necessary in patients 
older than 85 years. Planned dose reduction seems beneficial in patients older than 80 
years. 
 
Overall	  survival	  stratified	  by	  comorbidity	  score	  and	  treatment	  modality. 

 
	   	  



Risk of Venous Thromboembolism in Hematological Cancers; the Scandinavian 
Thrombosis and Cancer (STAC) Cohort 
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Background and Aim: The risk of venous thromboembolism (VTE) in different entities of 
hematological cancers compared to the background population is not thoroughly 
investigated; most existing studies investigates a single type, or pools several types of 
hematological cancers. We aimed at investigating the risk of VTE in single entities of 
several hematological caners compared with a cancer free background population in a 
large cohort with prospective follow up. 
Methods: The STAC cohort includes person-time data of 144,952 participants enrolled 
from 1993 -1997 in three population based cohort studies. The respective national cancer 
registries provided cancer diagnoses. Study outcome was first time, symptomatic VTE. All 
VTE’s among STAC participants were objectively confirmed. For each hematologic cancer 
patient we identified five study participants matched on age, gender and baseline cohort. 
Study entry was date of cancer diagnosis and corresponding index date for the controls. In 
the analysis of both absolute and relative risks of VTE, we treated death as competing 
event. To demonstrate the impact of mortality on the relative risk estimates, we computed 
hazard ratios of VTE by Cox proportional hazards model. 
Results: The absolute risk of VTE was significantly higher among hematological cancer 
patients compared with controls, highest during the first few months after cancer diagnosis 
(figure 1). The relative risk of VTE varied substantially between types of hematologic 
cancer; from equal to that of controls in indolent lymphoma to a nearby six fold increased 
risk of VTE in myeloma. We found a fourfold increased risk of VTE in chronic lymphocytic 
leukemia (CLL). Mortality affected the magnitude – but not the significance of relative risk 
estimates. 
Conclusion:  The relative risk of VTE compared with cancer free matches is higher in 
myeloma, aggressive lymphoma and CLL, mortality affected estimates considerably. 

	  
Figure	  1.	  Absolute	  risk	  of	  VTE	  in	  hematological	  cancers	  (red)	  and	  matches	  (blue).	  

	  
	  
	  

	  
	   	  



The frequency and severity of epistaxis in children with sickle cell disease in 
Eastern Uganda: a case-control study 
 
Amina Nardo-Marino, cand.med., MSc., Thomas N. Williams, FRCPCH, PhD., Peter 
Olupot-Olupot, MD, PhD.	  
	  
Background: More than 250,000 children with sickle cell disease (SCD) are born in sub-
Saharan Africa (SSA) every year. SCD is associated with severe acute and chronic illness 
and contributes significantly to childhood morbidity and mortality in the region. There are a 
paucity of data on epistaxis as it pertains to SCD. Some case studies suggest epistaxis to 
be a significant complication in patients with SCD in SSA; however, no robust studies have 
sought to establish the epidemiology or pathophysiology of this phenomenon.      
Methods: We conducted a case-control study with the aim of investigating the importance 
of epistaxis among children presenting with SCD at the Mbale Regional Referral Hospital 
in Eastern Uganda. Cases were children aged 2-15 years with an existing diagnosis of 
laboratory confirmed SCD, while controls were children without SCD who were frequency 
matched to cases on the basis of age group and gender. The frequency and severity of 
epistaxis was assessed using a structured questionnaire developed specifically for this 
study. ORs controlled for age group and gender were calculated using unconditional 
logistic regression. Results: A total of 154 children were included. The overall prevalence 
of epistaxis among cases and controls was 32.5% and 23.4% respectively. The case-
control ORs for epistaxis, recurrent epistaxis and severe epistaxis were, 1.6 (95%CI 0.8-
3.3; p=0.2), 7.0 (1.5-32.3; 0.01), and 7.7 (0.9-64.0; 0.06) respectively. Conclusions: Our 
results suggest that in Eastern Uganda, children with SCD experience epistaxis more 
frequently and with greater severity than children without SCD. Epistaxis could potentially 
result in severe anaemia in patients with SCD and, in order to implement necessary 
patient care, further studies are indicated to confirm this conclusion and investigate 
aetiology. 
 
Table 1. Prevalence of epistaxis in cases and controls, 
stratified by age group and gender. 
 Cases 

No. (%) 
Controls 

No. (%) 
Total (n=77) 25 (32.5) 18 (23.4) 
Gender   
   Female (n=38) 14 (36.8) 8 (21.1) 
   Male (n=39) 11 (28.2) 10 (25.6) 
Age (years)   
   2-5 (n=27) 7 (25.9) 3 (11.1) 
   6-9 (n=27) 9 (33.3) 5 (18.5) 
   10-15 (n=23) 9 (39.1) 10 (43.5) 
SCD: Sickle Cell Disease. 
 
Table 2. Characteristics of epistaxis in case and control children. 
 Cases 

No. (%) 
Controls 

No. (%) 
OR* 

 
95% CI  p-value 

Epistaxis (≥1 episode) 25 (32.5) 18 (23.4) 1.6 0.8-3.3 0.2 
Recurrent epistaxis (≥5 episodes) 12 (15.6) 2 (2.6) 7.0 1.5-32.3 0.01 
Severe epistaxis 7 (9.1) 1 (1.3) 7.7 0.9-64.0 0.06 
   Duration >30 minutes 4 (5.2) 1 (1.3)    
   Heavy bleeding 4 (5.2) 0    
   Blood transfusion as a consequence of epistaxis 3 (3.9) 0    



	  


