








Chapter 9

the agreement between observed and predicted outcomes is studied. To account
for optimism and to achieve a bias-corrected, more accurate estimate of the
predictive power of the model a bootstrap analysis was performed. One thousand
random bootstrap samples were drawn, with replacement, from the original cohort.
Finally, we calculated the Blatchford score for all patients and compared the AUC of
the Blatchford score to that of our developed score. This score has been validated
and patients with a score of 0 are assumed save to be discharged.

Ethical considerations

This was a prospective observational study, in which patient data were entered
anonymously in a central database. The protocol did not include any (additional)
interventions and no additional testing was performed. Therefore, the Dutch Law
on Medical Research on Humans does not apply here and approval by a medical
ethical committee was not required. This was confirmed by the Medical Ethics
Committee of the Sint Antonius Hospital, Nieuwegein, the Netherlands (July 20™,
2009).

RESULTS

Baseline results

In total 1,134 patients were included, of which 783 (69%) had a clinical intervention
(blood transfusion or any operative, radiological or endoscopic intervention to
control the hemorrhage and/or the occurrence of rebleeding or mortality). Mean
age of patients was 66 years (range 18-99 years), with the majority being male
(63.5%). In total, 170 patients (15%) developed a rebleeding and 55 patients (4.9%)
died. The type of clinical interventions are shown in Table 1. The gut feeling of the
gastroenterologist was recorded in 1,131 patients, of which 344 were classified
at a low risk, 352 at a medium risk and 435 patients at a high risk for the need of
an intervention. Blood transfusion was determined to be required in 656 patients
(57,8%) (mean of 0.9 units before endoscopy and 1.4 units after endoscopy). A
surgical and/or radiological intervention to stop the bleeding was performed in 19
(1.7%) and 28 (2.5%) patients, respectively.
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Table 1  Distribution clinical interventions within the cohort
N=1134
Any intervention 783 (69,0%)
Endoscopic Intervention 468 (41.3%)
Radiological intervention 28 (2.5%)
Surgical intervention 19 (1.7%)
Blood transfusion 656 (57.8%)

Prediction score for the need of a clinical intervention

The result of the univariate and multivariate analyses of clinical parameters is shown
in Table 2. Independent predictors for the need of a clinical intervention were low-
dose aspirin use, an endovascular prosthesis, hemoglobin level <7 g/dl, urea level
>9 mmol/L and an estimated medium or high risk for an intervention by the gut
feeling of the gastroenterologist (Table 3). Hemoglobin level and an estimated high
risk for the need of an intervention by the gastroenterologist’s gut feeling were the
strongest predictors of an intervention. The prediction score was developed based
on the beta coefficients. Using this, patients could be qualified based on a score
between 0 and 14 points, with a higher score increasing the risk of having a clinical

intervention.

Table 2 Results of univariate and multivariate logistic regression analyses of the

predictors for the need of a clinical intervention in patients suspected for upper

Gl bleeding
Patients with Patients without P value Adjusted Odds
need for an need for an ratio (95%
intervention intervention Confidence
N=783 N=351 interval)
Age (mean) 69 (SD 16) 59 (SD 19) <0.01 0.99 (0.98-1.07)
Cut-off > 65 years 1.10 (0.73-1.68)
Sex; female 283 (36.1) 130 (37.1) 0.40
Medical history
Melaena 532 (67.9) 176 (50.3) <0.01 0.96 (0.63-1.47)
Hematemesis 328 (41.9) 192 (54.9) <0.01 0.95 (0.63-1.45)
Rectal blood loss 119 (15.2) 47 (13.4) 0.25
Collapse 154 (19.7) 25(7.1) <0.01 1.25(0.71-2.22)
Medication use
oral anti-coagulants 229 (29.2) 50 (14.2) <0.01 1.42 (0.83-2.44)
corticosteroids 53 (6.8) 14 (4.0) 0.04 1.09 (0.47-2.51)
NSAIDs 67 (8.6) 53 (15.1) <0.01 0.77 (0.45-1.34)
Acetylsalicylic acid 295 (37.7) 81(23.1) <0.01 1.79 (1.12-2.84)
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Patients with Patients without P value Adjusted Odds
need for an need for an ratio (35%
intervention intervention Confidence
N=783 N=351 interval)
Clopidogrel 86 (11.0) 17 (4.8) <0.01 1.16 (0.56-2.42)
PPI 279 (35.6) 115 (32.8) 0.19
SSRIs 31 (4.0 20 (5.7) 0.13
Physical examination (mean)
Systolic RR 122 (SD 25) 136 (SD 24) <0.01 1.00 (0.99-1.01)
Cut-off < 100 mmHg 1.61 (0.74-3.53)
Diastolic RR 65 (SD 16) 78 (SD 16) <0.01 0.98 (0.97-1.01)
Cut-off < 70 mmHg 1.14 (0.76-1.72)
Heart rate 90 (SD 19) 87 (SD 17) 0.02 1.01 (1.00-1.02)
Cut-off > 100/min 2.13 (1.40-3.21)
Laboratory results (mean)
Hb level (mean) 5.5(SD 1.9) 7.9(SD1.4) <0.01 0.50 (0.43-0.57)
Cut-off <7.0 mmol/L 8.51 (5.75-12.60)
Platelet count 250 (SD 118) 239 (SD 89) 0.33
Creatinine 116 (SD 84) 91 (SD 58) <0.01 0.99 (0.99-1.00)
Cut-off > 100 umol/L 0.77 (0.49-1.21)
Urea 16 (SD 11) 9.4 (SD 8) <0.01 1.02 (0.99-1.04)
Cut-off > 9 mmol/L 1.88 (1.24-2.85)
INR 2.1(SD2.4) 1.5(SD1.5) <0.01 High correlation
anticoagulant use
Comorbidities
Liver cirrhosis 94 (12.0) 25(7.1) 0.01 1,88 (0,98-3,58)
History of UGIB 183(23.4) 71(20.2) 0.26
Presence of Gl-related 33(4.2) 14 (4,0) 1,0
malignancy
Chronic heart disease 320 (40.9) 75 (21.4) <0.01 1.11 (0.65-1.88)
COPD 108 (13.8) 36 (10.3) 0.06 0,92 (0.48-1.76)
Renal failure 73(9.3) 12 (3.4) <0.01 0.90 (0.40-2.02)
Endovascular prosthesis 94 (12,0 10 (2.8) <0.01 3.04 (1.22-7.56)
Diabetes Mellitus 157 (20.1) 46 (13.1) <0.01 0.89 (0.54-1.50)
Ongoing chemo- or radiotherapy 16 (2.0) 4(1.1) 0.34
Presence of malignancy outside 54 (6.9) 16 (4.6) 0.11
Gl tract
Number of comorbidities (mean) 0.9(SD 1.0) 1.3(SD1.1) <0.01 0.81(0.62-1.07)
Cut-off > 2 comorbidities 0.75 (0.45-1.24)
Gut feeling for need for <0.01
intervention
Low 139 (17.8) 205 (58.6) Reference
Medium 240 (30.7) 112 (32.0) 1.68 (1.13-2.51)
High 402 (51.5) 33(9.4) 7.07 (4.25-11.79)
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Table 3 Independent predictors for the need of an intervention based on the multivariate

logistic regression analysis and derivation of prediction score

Predictor Adjusted OR Beta coefficient Score point
Low-dose aspirin use 1.55 0.44 1
Endovascular prosthesis 2.98 1.09 2
Heart rate > 100 beats/min 2.12 0.75 1
Hemoglobin < 7 g/dI 8.60 2.15 4
Urea>9 1.93 0.66 1
Gut feeling: medium risk 1.80 0.59 1
Gut feeling: high risk 8.23 2.11 4
Total 14 points
— RASTA
—— Blatchford

Sensitivity

et RASTA AUC = 0.888
’ Blatchford AUC = 0.863

Figure 1 lllustrates the distribution of the risk of having an intervention based on this risk

T 1
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score compared with the Blatchford score.

Performance of the RASTA prediction score
The RASTA score calibrated well with a p=0.34. The discriminative power of the
score was good with an AUC of 0.88 (95% confidence interval (Cl) 0.86-0.90)
(Figure 1). Internal validation of the RASTA score by bootstrap analysis showed an
AUC of 0.87. The Blatchford score yielded a discriminative power in the same range
with an AUC of 0.86 (95% CI 0.83-0.88).
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Figure 2 Distribution of the patients needing an intervention for the different score
groups of the RASTA and Blatchford score

For both the RASTA and the Blatchford score a steep increase in the risk of a clinical
intervention was seen between 0 and 1 points (Figure 2). With a score of 0, both
scores have a sensitivity of 99% for excluding patients who need an intervention,
which drops t0 96.2% and 98.7% at a score of 1 for the RASTA and Blatchford score,
respectively. Therefor the cut-off of the RASTA score for excluding the need of an
intervention was set at 0 points. Yet still 6 (7,1%) patients with 0 points (Figure 1)
underwent an intervention in the RASTA cohort; three patients had an endoscopic
intervention, two patients a blood transfusion while one patient developed a
rebleed. In the group of patients with a Blatchford score of 0 points, three patients
required an intervention (6.0%); 1 patient had an endoscopic intervention and two
a blood transfusion. The specificity of the RASTA score of 0 was 23.2% while this
was 13.4% for the Blatchford scor%.

DISCUSSION

Inthis study we developed an easy to use prediction score for hospital admission, the
RASTA score, in which clinical patient demographics and the gastroenterologist’s
gut feeling were incorporated. This score was based on a large prospectively
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collected multicenter database including patients presenting to the emergency
room with a suspected upper gastrointestinal (Gl) bleeding. We found that the
RASTA score performed well and showed a predictive power that was slightly
better than that of the Blatchford score.

Our RASTA score overlaps significantly with the Blatchford score with
respect to the input of data (i.e. pre-endoscopic predictors) and predicted outcome
(i.e. the need for an intervention). Moreover, hemoglobin and urea levels, and
increased heart rate were found to be predictors for a clinical intervention in both
the RASTA and Blatchford score. The difference with the Blatchford score is that in
the RASTA score the gut feeling of experienced gastroenterologists was included.
Furthermore, use of low-dose aspirin and having an endovascular prosthesis were
found to be predictors for the need of an intervention.

Until now, only one study has identified low-dose aspirin use as a predictor
of poor outcome in patients with suspected upper Gl bleeding', whereas the
presence of an endovascular prosthesis was never identified as a risk factors
for a poor outcome?'2', The discrepancy between the observed effect of low
dose aspirin use and most literature reports could be due to the fact that in most
countries low-dose aspirin is available over the counter and thus difficult to register
in studies while in the Netherlands nearly all users do this on a prescription base.
In addition, the presence of an endovascular prosthesis could well be a proxy
for patients with an overall poor health state, and therefore a predictor for poor
outcome. These patients usually have a higher age, vascular disease and use one
or more anticoagulant or antithrombotic drugs.

We found that the gut feeling of a gastroenterologist was one of the most
powerful predictors for the need of an intervention, which is our view an important
observation. The last few years quite a few scores have been developed that
predict the outcome of patients with upper Gl bleeding. These scores suggest that
they improve clinical decision making and reduce unnecessary health care costs'™.
For upper Gl bleeding, guidelines recommend using risk stratification tools such as
the Blatchford score and the Rockall score®'. However, as is shown in this study,
physicians should not rely solely on prediction scores as clinical experience may
well add significant information which can not easily be captured in an “objective”
score. We indeed were able to show that gut feeling is an independent predictor of
the outcome after adjustment for various clinical parameters. This finding is in line
with the observed importance of clinical intuition of physicians for the estimation of
severity of other diseases. For example, disease activity in patients with ulcerative
colitis is measured with the Ulcerative Colitis Disease Activity Index (UCDAI) in
which a physician’s global assessment is included". The same is true for rheumatoid
arthritis and psoriasis for which physician assessments are included in prediction
scores as well'®1°,
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Although the RASTA score showed a high predictive power, we found that the
decision not to admit a patient based on the RASTA score (at a cut-off of 0 points),
would likely result in a readmission rate of 7% of the cases. Similarly, a Blatchford
score of 0 in our population, would probably have resulted in a readmission rate
of 6%. It is therefore questionable whether these scores can be used to discharge
patients with a score of 0 points. On the other hand, when using either of both
scores, the a priori likelihood of the need of a clinical intervention can be lowered
considerably, from 69% to 7%. Furthermore, patients with high scores in both the
RASTA score and the Blatchford score almost all required an intervention, which
means that gastroenterologists can anticipate on this in determining the urgency of
upper endoscopy, i.e, whether patients require upper endoscopy within 24 hours,
or should be admitted to a medium or high care unit.

This study has several strengths and limitations. To our knowledge this is
the only study that developed a prediction score, based on a cohort in which all
patients with a suspected upper Gl bleeding were included. Most prediction scores
are based on cohorts of patients with confirmed upper Gl bleeding. However, the
RASTA score can be used in patients presenting to the ER with suspected upper Gl
bleeding. In our opinion, the previously developed prediction scores can therefore
not always be used in daily clinical practice. Second, by incorporating gut feeling of
gastroenterologists we speculate that this may increase the specificity of the score
and perhaps will increase the willingness of physicians to use this score. Third, we
performed a large prospective cohort study in 8 large Dutch hospitals representing
with full coverage of the Dutch population. By performing internal validation we
adjusted for over-optimism and were able to show that the results of the RASTA
score can be extrapolated

On the other hand, our study is limited by the fact that no external validation
was performed. Moreover, an impact analysis should have been conducted to
assess incorporation of the score in clinical practice and to evaluate whether
implementation results in better prediction of the outcome of patients with upper Gl
bleeding. Furthermore, when comparing the intervention rates in the participating
hospitals in our study to those observed in cohorts of the Blatchford study, more
patients underwent an intervention in our study. While in the Blatchford score
validation studies, intervention rates varied between 40 and 50%8%2%2' in our study
this was 69%. This was mainly due to a high percentage of patients receiving blood
transfusions. A likely explanation for this could be a difference in severity of the
bleeding for which the patients presented. However, insufficient data for rebleeding
and mortality rates, hemoglobin levels and anti-coagulant use were provided in
these studies to conclude this. It is therefore not easy to find an explanation for
the differences in intervention rates between these and our studies. Based on the
recent findings on the prognostic influence of blood transfusion in patients with
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Gl bleeding, it can suspected however that fewer patients would have received a
blood transfusion when the results of this study would have been known earlier?.

In conclusion, we developed a prediction score, the RASTA score, for
predicting the need for a clinical intervention and therefore the need for hospital
admission in patients presenting with a suspected upper Gl bleeding to the ER. The
score showed a high predictive power, comparable to the Blatchford score. This
is the first score in which the gut feeling of the gastroenterologist is incorporated
and this was found to be highly predictive. Nonetheless, further improvement and
validation of this score as well as the Blatchford score is required particularly for
the group of patients with low scores as discharging them from the ER without
further evaluation carries the risk that they need to be readmitted.
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Part |

Several national and international guidelines have been developed that present
recommendations for groups of NSAID and low-dose aspirin users that should
receive gastroprotection in order to reduce the risk of upper gastrointestinal (Gl)
bleeding. These recommendations are based on several publications on risk
factors for upper Gl bleeding. However, the risk stratification tools incorporated in
the guidelines have not been tested for their sensitivity and specificity in predicting
upper Gl bleeding and the tools are based on consensus recommendations. We
therefore developed a novel prediction score for predicting upper Gl bleeding
in both NSAID and low-dose aspirin users, which is described in Chapter 2. By
using data from two large anonymized health insurance databases, we defined a
development and validation cohort with NSAID and low-dose aspirin users, which
were followed-up for the occurrence of upper Gl bleeding. In total, 421 cases of
upper Gl bleeding were identified in the development cohort of 784,263 NSAID
users (incidence rate 54.2 per 10,000 person-years), while 1295 cases of upper
Gl bleeding were identified in 235,531 low-dose aspirin users (incidence rate 37.9
per 10,000 person-years). Both for NSAIDs and low-dose aspirin use risk scores
were developed by identifying the five most dominant predictors. The risk of upper
Gl bleeding increased with a higher risk score in both groups. For NSAID users
the score included age, male gender, anemia and concomitant use of low-dose
aspirin or anticoagulants. For low-dose aspirin users, age, anemia, diabetes and
concomitant use of antiplatelet drugs or anticoagulants were included in the risk
score. The predictive power of the scores was only moderate, but sensitivity
and specificity were higher compared to scores recommended by international
guidelines.

Patientsatincreasedriskforupper Glbleeding shouldreceive gastroprotection
to prevent upper Gl complications. However, in the era in which PPI costs have
decreased dramatically due to generic availability and new combination tablets
(i.e. NSAID/low-dose aspirin combined with gastroprotection in one pill) were
developed, the cost-effectiveness of this recommendation may have changed. We
therefore studied the cost-effectiveness of various gastroprotective strategies in
both NSAID and low-dose aspirin users in Chapter 3 and 4. As several publications
have appeared the last years about suboptimal compliance to gastroprotection, we
also included compliance in the models. We performed two cost-utility analyses.
Estimates for outcomes and costs were derived from the literature. Primary outcome
was incremental cost per quality adjusted life year gained. In the NSAID model
we compared eight gastroprotective strategies including NSAIDs, cyclooxygenase
(COX)-2 inhibitors, proton pump inhibitors (PPIs), histamine-2 receptor antagonists,
misoprostol, and single tablet formulations. NSAID+PPI co-therapy was found to
be the most cost-effective strategy in all chronic arthritis patients irrespective of
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their risk for Gl complications. For patients with increased Gl risk, the NSAID/PPI
single tablet formulation was also a cost-effective treatment option. In the low-
dose aspirin model we found that PPl co-therapy was cost-effective in all patients
taking low dose aspirin for primary and secondary prevention of acute coronary
syndrome. In secondary prevention, a single tablet formulation of low-dose aspirin
and PPl was another cost-effective option in patients with increased risk for upper
Gl bleeding or in those with moderate to low PPl compliance.

Part I

To assess whether there was need for a prediction score such as the one we
developed in chapter 2, we performed a systematic review of literature available.
We however found that no prediction scores is currently available for the prediction
of upper Gl bleeding in NSAID and/or low-dose aspirin users, while we concluded
that various prediction scores have been developed for predicting the outcome
(i.e. rebleeding, mortality and need for intervention) in patients with Gl bleeding. In
Chapter 5 we identified all published prediction scores and appraised them based
on their predictive power and methodological quality. Substantial heterogeneity in
endpoints and results was seen in the 16 identified prediction scores. Moreover,
the methodological quality was suboptimal in most studies. Major shortcomings
were found in the lack of validation of the prediction scores. Half of the developed
prediction scores were not validated internally or externally. Furthermore, there was
no complete impact analysis performed for any of the 16 scores. We suggested
that clinicians should use the “best available” scores according to performance
and quality.

The recommendation to use these scores was further underlined in the study
that we performed in Chapter 6. Here we assessed how the clinical intuition (or gut
feeling) of experienced gastroenterologists performs in predicting the prognosis of
patients with gastrointestinal bleeding. We found that the recommended prediction
scores had a higher predictive power than the gut feeling, while combining the two
led to an even better prediction of the outcomes.

As the various prediction scores were mostly limited to inclusion of clinical
or patient-related factors to predict the outcome of upper Gl bleeding, hospital- or
procedure-related factors may also play an important role in the outcomes after a
bleeding. In the past few years several studies have been performed assessing the
influence of day and time of admission on the outcome of patients with upper Gl
bleeding, but with conflicting results. We therefore studied the effect of weekend
admission on the outcome in our prospective cohort of patients referred for
suspected upper Gl bleeding. Additionally, we assessed the association between
time of admission and outcome. In Chapter 7 we report the results of this large
multicenter cohort study, including 1137 patients suspected for upper Gl bleeding.
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We concluded that patients admitted to the Emergency Unit during the weekend
with suspected upper Gl bleeding were at increased risk of mortality compared
to those admitted during the week. No procedure related factors were associated
with an adverse outcome. Evening or nighttime admission was not associated with
an adverse outcome compared to daytime, even though time to endoscopy was
significantly longer in patients admitted during the evening.

An important predictor for the outcome after upper Gl bleeding due to peptic
ulcers is the Forrest classification, in which ulcers are categorized based on the
presence of endoscopically visible bleeding stigmata. Although this classification
was only designed to classify ulcers, it is often used as a prognostic classification.
Since the development of the Forrest classification, its prognostic value may have
changed over time parallel to changes in the etiology and treatment of peptic ulcers.
In Chapter 8 we found that the Forrest classification was still a good univariate
predictor for rebleeding, although the predictive power was higher for gastric
ulcers compared to duodenal ulcers. The Forrest classification did not predict
mortality. Based on our results, we concluded that the Forrest classification could
be simplified, as ulcers with a Forrest Ib to Forrest llc were comparable in their risk
of rebleeding.

In the last chapter (Chapter 9) we combined all knowledge that is currently
available so far and developed a novel prediction score, the RASTA score, to
predict the need for a clinical intervention. This RASTA score included hemoglobin
and urea levels and heart rate, which are known predictors for outcome. We also
included the gut feeling of experienced gastroenterologists, as was the use of low-
dose aspirin and presence of an endovascular prosthesis. It was found that the
score performed well and showed an even higher predictive power compared to
the Blatchford score.
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SAMENVATTING

Deel |

Verschillende nationale en internationale richtlijnen zijn ontwikkeld om te voorspellen
welke patiénten met NSAID en/of lage dosis aspirine gebruik, een verhoogd risico
hebben op een gastrointestinale bloeding. Op basis van risicostratificatie worden
aanbevelingen gedaan met betrekking tot het voorschrijven van gastroprotectieve
medicatie. Echter deze risicostratificatie — vaak door middel van een predictie
score — is tot nu toe alleen gebaseerd op consensus. Om deze reden ontwikkelden
wij een predictie score op basis van patiénten data. Dit wordt beschreven in
Hoofdstuk 2. We maakten gebruik van twee grote datasets van Nederlandse
zorgverzekeraars. In de ene dataset werden de scores ontwikkeld en in de andere
dataset werden de ontwikkelde scores gevalideerd. Voor zowel NSAID als lage
dosis aspirine gebruikers werd een score ontwikkeld op basis van de 5 meest
voorspellende variabelen voor gastrointestinale bloedingen. We zagen dat het
risico op een gastrointestinale bloeding toenam, naarmate de score toenam.
Voorspellers voor het ontstaan van een bloeding waren voor zowel NSAID als lage
dosis aspirine gebruikers respectievelijk leeftijd, anemie en het gelijktijdig gebruik
van trombocytenaggregatieremmers en anticoagulantia. Daarnaast vonden we dat
bij NSAID gebruikers mannen een hoger risico hadden en bij lage dosis aspirine
gebruikers was dit een diagnose van diabetes mellitus. Deze scores presteerden
qua sensitiviteit en specificiteit beter dan de richtlijnen, echter de voorspellende
waarde was nog steeds laag.

Wanneer patiénten met een verhoogd risico op gastrointestinale bloedingen
kunnen worden geidentificeerd, kunnen preventieve maatregelen zoals het
voorschrijven van gastroprotectieve medicatie adequaat genomen worden. De
kosten voor gastroprotectie en met name voor proton pomp remmers (PPIs) zijn
recentsterkgedaalddoorgenerieke beschikbaarheid van deze groep medicijnen. Het
zou kunnen zijn dat door deze prijsdaling gastroprotectie niet alleen kosteneffectief
is voor mensen met een verhoogd risico op bloedingen, maar ook voor mensen
met een normaal risico. Daarnaast zijn er verschillende combinatiepreparaten
van NSAIDs/aspirine met gastroprotectie op de markt gekomen, omdat patiénten
niet optimaal compliant blijken voor hun gastroprotectieve medicatie. Om te
kilken welke strategie we het beste kunnen voorschrijven werden een tweetal
kosteneffectiviteitsanalyses verricht, zoals beschreven in Hoofdstuk 3 en 4. Voor
zowel NSAID en aspirine gebruikers bleek dat bij alle patiénten (dus ook diegene
met een normaal risico op bloedingen) het voorschrijven van PPIs kosteneffectief
is. Een combinatiepreparaat zoals hierboven beschreven was vanwege de hogere
kosten alleen kosteneffectief voor patiénten met een verhoogd risico op bloedingen.
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Deel Il

Alvorens de predictie score uit hoofdstuk 2 werd ontwikkeld, is gekeken of er niet
reeds dergelijke scores bestaan. Een uitgebreid literatuur onderzoek liet zien dat
er inderdaad enkele predictie scores bestaan voor de prognose na een bloeding.
In Hoofdstuk 5 werden alle 16 beschikbare scores op een rijtie gezet en met
elkaar vergeleken ten aanzien van voorspellende waarde en methodologische
kwaliteit. Er werd een aanzienlijke heterogeniteit gevonden tussen de verschillende
scores, zowel op gebied van eindpunten als qua resultaten. Daarnaast bleek de
methodologische kwaliteit suboptimaal. De voornaamste tekortkomingen van de
scores was het gebrek aan validatie. Daarnaast bleek dat onvoldoende gekeken
was naar de impact van de scores op de klinische praktijk en de prognose van de
patiénten. Gezien het ontbreken van een perfecte score blijft de aanbeveling om de
beste huidige scores te gebruiken.

Dat deze scores gebruikt dienen te worden, bleek ook uit onze studie
in Hoofdstuk 6 waarin deze predictie scores werden vergeleken met de
klinische intuitie van maag-, darm- leverartsen. We vonden dat de scores een
betere voorspellende waarde hadden dan de klinische intuitie, echter de twee
gecombineerd (predictiescores en klinische intuitie) leidde tot de beste voorspelling
van de prognose.

Naast het feit dat patiént gerelateerde factoren de prognose van een patiént
met een gastrointestinale bloeding kunnen voorspellen (zoals vaak gedaan werd
in de predictie scores) kunnen procedure- en ziekenhuis gerelateerde factoren
ook de prognose beinvioeden. Veel onderzoek is de laatste tijd verricht naar
het zogenaamde ‘weekend effect’ waarbij het mogelijk zo is dat patiénten die
opgenomen worden gedurende het weekend een slechtere prognose hebben dan
patiénten die doordeweeks worden opgenomen. De resultaten van deze studies zijn
tegenstrijdig. In een groot landelijk prospectief cohort werd dit mogelijke verband
bestudeerd en vonden we dat patiénten die in het weekend opgenomen worden
inderdaad een significant hoger risico hadden op mortaliteit (Hoofdstuk 7).

Vervolgens werd gekeken in welke mate een bijna 40 jaar oude endoscopische
classificatie, de Forrest classificatie, nog een goede voorspeller is voor de prognose
bij patiénten met een gastrointestinale bloeding als gevolg van een ulcus pepticum.
In Hoofdstuk 8 beschreven we het resultaat van dit onderzoek, en het bleek dat
deze classificatie nog een steeds een goede voorspeller is voor het krijgen een
recidief bloeding en dan voornamelijk van belang kan zijn bij het classificeren van
ulcera in de maag en minder in het duodenum. De classificatie was geen goede
voorspeller voor mortaliteit. Tevens bleek dat de classificatie gesimplificeerd kon
worden tot 3 categorieén in plaats van 6.
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Summary / Samenvatting

Tenslotte trachtten we in Hoofdstuk 9 om zowel klinische voorspellers als
de klinische intuitie van de arts te verwerken in een nieuwe predictiescore. Als
eindpunt hebben we gekozen om te voorspellen welke patiénten een klinische
interventie nodig zullen hebben en daarom dienen te worden opgenomen in een
ziekenhuis. Deze RASTA score bleek een goede voorspellende waarde te hebben
voor de noodzaak tot interventie, en lijkt zelfs beter vergeleken met de Blatchford
score die ook voor dit doel ontwikkeld en gevalideerd is.
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Chapter 11

Predicting whether a disease will occur or, predicting what the course of the disease
will be, enables to anticipate on this situation and sometimes even prevent certain
events from happening. In the first part of this thesis we studied several aspects
in the prediction and prevention of gastrointestinal (Gl) complications in NSAID
and low-dose aspirin users and we focused on the prediction of the outcomes in
patients with GI complications in the second part of this thesis.

PART |

Predicting upper gastrointestinal bleeding in NSAID and low-dose aspirin
users

Many studies have been performed to identify risk factors for upper Gl complications
in NSAID and low-dose aspirin users. Important predictors are a previous upper
Gl bleed, a history of (un)complicated peptic ulcer disease, increasing age and
concomitant use of antiplatelet drugs, anticoagulants, corticosteroids and SSRIs'"2.
In order to give physicians a tool to stratify patients into those with a low and a high
risk for Gl complications, these risk factors should be incorporated in a validated
prediction score. We developed such a risk stratification tool. Our tool partly
overlaps with the tools proposed by the current guidelines. Yet, the predictors that
we incorporated in our prediction scores are somewhat different to those that are
often reported. The most important predictor, a history of upper Gl bleeding, was
not incorporated in our score. This was due to the fact that we excluded patients
with upper Gl bleeding in the year prior to starting NSAID and/or low-dose aspirin.
For these patients preventive strategies have already been recommended by the
current guidelines®* and inclusion of these patient groups was therefore decided to
be of limited added value. A history of uncomplicated peptic ulcers was however
recorded, and although we expected that this predictor would be one of the five
most important predictors, this was in fact not the case. This is in contrast with
the literature and current guidelines which often classify a previous uncomplicated
peptic ulceras animportant predictors6. An explanation could be that uncomplicated
ulcers remain often unnoticed and we therefore found a low incidence of a history
of an uncomplicated ulcer in our dataset. On the contrary, anemia was found to
be an important predictor, while this is not known from literature. Possibly, these
patients with anemia already had blood loss in the upper Gl tract, which may well
be aggravated by NSAID and/or low-dose aspirin use. Other predictors as dual
antiplatelet therapy, anticoagulants and increasing age are known risk factors
and these were also identified as such in our cohort. We found that our score
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had a higher sensitivity compared to the risk stratification tools recommended in
the guidelines. Identification of patients that were at increased risk for upper Gl
bleeding was only to a moderate extent possible. In part, this could reflect the
limitations of our study as we used a health insurance database, with residual
confounding and no excess to primary care information. However an alternative
explanation could be that predicting upper Gl bleeding in such a heterogeneous
population is not possible with a high predictive power. For example, patients using
NSAIDs are using this drug for various indications, for different time periods and
also vary in age and comorbidity status.

Implications of this study are that patients with an increased risk profile
should receive gastroprotection and/or physicians should re-evaluate the indication
for NSAID and/or low-dose aspirin use. Future research should focus on improving
the proposed prediction score or on improving the quality of data for this purpose.
Ideally, a comparable study should be performed in a large prospective long-term
cohort with both data from primary care, secondary care and pharmacy data. We
also suggest that guidelines include a well-validated risk stratification tool, derived
from individual patient data, which should perform well in identifying high risk
patients.

Prevention of upper Gl complications in NSAID and low-dose aspirin users
Several studies have focussed on the cost-effectiveness of different gastroprotective
strategies in NSAID and low-dose aspirin users. So far most studies concluded
that PPl co-therapy is cost-effective in patients with an increased risk profile
for gastrointestinal complications™®. However, due to generic availability the
prices of PPIs dropped dramatically the last years. Furthermore several new
combination tablets have been developed™. In our cost-effectiveness analyses
we incorporated these changes in the model and we also included compliance of
patients for gastroprotective strategies in the model. We found that PPI co-therapy
is cost-effective regardless of the risk profile of the patient. Compliance to drug
use was found to affect the outcome, which made that use of misoprostol, with
a suboptimal compliance, was less cost-effective. The frequently occurring side
effects result in a low compliance. The single tablet formulation of NSAID or low-
dose aspirin with PPl was found to be cost-effective however in patients with low
compliance to PPIs and/or at high risk for complications. Based on these results
we suggest that all patients using NSAID or low-dose aspirin should receive PPI
co-therapy. This recommendation is also made by the British guidelines (NICE)
for patients with osteoarthritis'®>. However, our study is the first to show that these
results can be applied to a general population.
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Developed prediction scores for Gl bleeding

Several prediction scores for the outcome of upper Gl bleeding have been
developed in the last decades. However, the most recent guidelines still recommend
the Blatchford score and the full Rockall score®4. We concluded that these two
scores were indeed of reasonable quality and particularly the Blatchford score
performed well. Although much effort has been taken to validate these scores and
to develop new prediction scores, the implementation of these scores in clinical
practice tends to be low'*'®. No data are available on how often physicians use
prediction scores at this moment or how these scores change their management
and improve patient outcome. Besides improving prediction of the outcome
of upper Gl bleeding, future research should also focus on the implementation
of the scores in clinical practice. This can be achieved by studying the effects
of implementation on patients’ outcome by performing trials comparing with
application and non-application of the prediction score on the one hand and by
developing and providing tools that are easily able to calculate these scores, such
as smartphone applications. Implementation of risk score calculations in quality
indicators can also help stimulating their use.

Predictors for the outcome of upper Gl bleeding
The different prediction scores are also composed of various predictors. In this
thesis we identified new predictors and updated the Forrest classification. We
found that patients admitted during the weekend are at a higher risk for an adverse
outcome than those admitted during the week. Several other studies also focused
on this ‘weekend effect’; however, the results remained conflicting. Furthermore,
most studies were performed on data from healthcare databases which contained
limited information on clinical and endoscopic parameters'®'®. As explanation we
postulated that patients wait longer during the weekend before they present to the
hospital and therefore are more likely to be critically ill. We could not detect any
procedure-related factor that could have accounted for this effect, but we were not
able to adjust for all hospital-related factors such as the availability of experienced
gastroenterologists/endoscopists during the weekends. Future studies may aim
to look into these hospital-related factors and their possible association with
outcomes of patients presenting with upper Gl bleeding.

The Forrest classification is a well-known predictor for rebleeding in patients
with peptic ulcer bleeding. Although this classification was developed almost 40
years ago and with the purpose to only classify ulcers, this classification is still
often used as prognostic indicator’®. Much has however changed in the etiology
and treatment of peptic ulcers and we therefore updated the Forrest classification.
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We found that the Forrest classification still has the ability to predict rebleeding,
especially in gastric ulcers. The latter may be due to the often better visibility
of ulcers in the stomach compared to the duodenum which makes it easier to
classify gastric ulcers. That the classification is probably too complicated in
clinical practice can be concluded from our results that Forrest Ib and llc were
almost comparable in rebleeding risk. This can be explained by the known low
interobserver agreement within the classification?®. We therefore propose to use
a simplified Forrest classification and perhaps the type of endoscopic treatment
should be adjusted to this classification.

Gut feeling for predicting the outcome of upper Gl bleeding

We further studied whether we anyhow would need a prediction score. Physicians
seem often to rely on their own clinical intuition (gut feeling), and it is often
thought that the scores do not add to this. However, we found that the prediction
scores had a higher predictive power compared to the gut feeling of experienced
gastroenterologists. Combining the two led to the best prediction however. This
implies that in an emergency situation an inexperienced or non-specialized
physician should use the recommended scores to perform risk stratification, but
also consult a gastroenterologist to incorporate his gut feeling about the patient
in the work-up. This combination of objective predictors with the gut feeling of
gastroenterologists was used to develop a novel prediction score. We aimed to
predict whether patients would need a clinical intervention and therefore hospital
admission. This is to our opinion the most meaningful endpoint, as it will enable
discharging a fair part of the patients presenting thereby reducing unnecessary
burden to the patients, pressure on hospital wards and healthcare costs. Patients
with low scores may be discharged before endoscopic evaluation, or even at the
emergency room before being admitted to the hospital. We would like to emphasize
that both the Blatchford and our RASTA score need to be validated externally in
a large prospective cohort for this specific purpose before we can start using this
strategy. Furthermore, future research should focus on implementing the scores
in clinical practice, perhaps by performing a randomized controlled trial aiming
to evaluate whether use of the scores leads to better outcome of patients and
lower healthcare costs. Only when this is done, the RASTA score can be applied in
clinical practice.
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Technical appendix chapter 4

Input parameters

We performed a structured search using PubMed and Embase databases limiting our
results to English language and using combinations of relevant entry terms (aspirin,
proton pump inhibitor, gastrointestinal, acute coronary syndrome, prevention,
compliance, adherence, incidence, risk, relative risk, cost-effectiveness). Where
available, we used meta-analyses or systematic reviews reporting intention-to-treat
summary estimates. In order to derive annual transition probabilities, we multiplied
placebo risks (on the development of ACS, upper Gl bleeding and dyspepsia) by the
relative risks of aspirin and, if necessary, PPI. In case placebo risks were unknown,
we divided the risk with aspirin monotherapy by the relative risk of aspirin. Utility
values of the combined health states for which no data was available (e.g. Post
ACS + dyspepsia) were derived by multiplying the separate utilities of the involved
health states (eTable1).

Model assumptions

1) A patient who develops dyspepsia visited his/her primary care provider and
received a four week trial of PPl therapy (omeprazole 20 mg daily). Patients
previously treated with PPls were assumed to be given a dose of 40 mg/day.
Should this be ineffective (approximately 45% of patients), the patient is referred
to a gastroenterologist. The patient receives diagnostic endoscopy including a
H.pylori test. H.Pylori eradication therapy is given if appropriate, and eradication
is confirmed by a breath test. Patients receive another eight weeks of PPI therapy
and are assumed to visit their primary care provider a total of three times per
year.

2) All patients with persistent dyspepsia receive PPI therapy. Patients who were
allocated to no medication or aspirin monotherapy receive 20 mg PPI daily
during the complete cycle, whereas patients who were allocated aspirin+PPI
or a single tablet formulation receive additional PPl (40 mg omeprazole daily in
total). All patients are assumed to visit their primary care provider annually.

3) Patients who develop an upper Gl bleeding are admitted to the hospital after
reporting to the emergency department. Sixty percent of patients need a blood
transfusion and all receive endoscopic therapy, intravenous PPI, H.pylori testing
and H.pylori eradication therapy plus breath test confirmation if necessary. A
second therapeutic endoscopy is performed in case of therapy failure, followed
by percutaneous embolization if therapeutic endoscopy remains unsuccessful.
A second look endoscopy is performed in patients with an ulcus ventriculi. The
average duration of hospitalization is 10 days. At discharge all patients receive
PPI therapy for the remainder of the time horizon: 20 mg omeprazole in case
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the patient was allocated to no medication or aspirin monotherapy and 40 mg
omeprazole in case the patients was allocated aspirin+PPIl or a single tablet
formulation. Patients allocated to the single tablet formulation continue their
assigned medication and are prescribed an additional 20 mg PPI (instead of
changing to 40 mg PPl concomitant to low-dose aspirin). In case of primary
prevention of ACS, low-dose aspirin therapy is interrupted for one year. Patients
are assumed to visit the outpatient clinic once in the following year. During the
first year, 6.7% of patients experiences a rebleeding.

4) Patients experiencing an ACS report to the emergency department where an
ECG is made and cardiac marker levels (including troponin) are determined. We
assumed that coronary angiography is performed in 90% of patients, whereas
70% of patients receive an additional percutaneous intervention and 5% of
patients require coronary artery bypass grafting surgery. In hospital, all patients
receive low-dose aspirin and B-blockers, and some patients receive clopidogrel
(60%), ACE-inhibitors (55%), nitroglycerin (70%) and heparin (35%). The average
duration of hospitalization is 5 days. At discharge, all patients receive low-dose
aspirin. In addition, patients receive B-blockers, statins and ACE-inhibitors for
the remainder of the time horizon, whereas 80% also receive clopidogrel for
one year. During the first year rehospitalization is necessary in 30% of patients.
Patients are assumed to visit the outpatient clinic four times during the first year
and once annually thereafter

Appendix Table 1
Derivation of health state utilities
Health state Percentage of Utility Duration (days) Disutility*
patients
Dyspepsia 55% 0,88 28 0.005
45% 1 337 0
45% 0.88 365 0.054
0.059
Dyspepsia persist 100% 0.88 365 0.12
Gl bleeding 100% 0.49 31 0.043
100% 0.98 334 0.019
0.062
Post GIB 100% 0.98 365 0.02
ACS 100% 0.49 31 0.043
100% 0.90 334 0.092
0.135
Post ACS 100% 0.90 365 0.1

1 Duration of events were based on assumptions
* Disutility = Percentage - (1-utility) - duration + 365
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Appendix Table 2
Health care costs
Activities Costs (€) Source
GP consult 28 Health Care Insurance Board
GP home visit 43 Health Care Insurance Board
Accident and emergency department visit 151 Health Care Insurance Board
Day In hospital (normal) 457 Health Care Insurance Board
Day In hospital (IC) 2183 Health Care Insurance Board
Blood transfusion 204,35 Sanquin blood bank
Endoscopy (diagnostics) 397,86 Dutch Healthcare Authority
Endoscopy + intervention 850 Hospital tariff
Surgical/radiological intervention after GIB 1329,47 Dutch Healthcare Authority
H.Pylori diagnostics (biopsy) 35 Dutch Healthcare Authority
H.Pylori diagnostics (breathtest) 63,92 Dutch Healthcare Authority
H.Pylori eradication 11,39 Medicijnkosten.nl
ECG 19,02 Dutch Healthcare Authority
Biomarkers (troponin) 8,03 Dutch Healthcare Authority
PCI 4246,32 Dutch Healthcare Authority
CABG 11429 Dutch Healthcare Authority
Angiocardiography 348,6 Dutch Healthcare Authority
Stress test 38,2 Hospital tariff
Outpatient visit 72 Health Care Insurance Board
Trombolysis 209,06 Medicijnkosten.nl
Appendix Table 3
Annual Costs per health state
Health state Costs* (€)
No complications 37.89
Dyspepsia 356.77
Dyspepsia persist 104.36
Gl bleed 6389.11
Post Gl bleed 84.39
ACS 8836.95
Post ACS 174.57

* Costs include medication costs. Costs displayed are from the treatment strategy “aspirin monotherapy”
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Appendix Table 4
Distributions of the probabilistic sensitivity analyses
Variable Base case Distribution Input
estimate
Baseline probabilities Alpha Beta
Probability of recurrent dyspepsia 0.62 Beta 897.22 549.91
Probability of recurrent dyspepsia on ASA 0.55 Beta 212.87 17417
Probability of recurrent dyspepsia in ASA and PPI 0.7 Beta 229.77 98.47
Probability of ACS postACS 0.031 Beta 5.72 178.66
Probability of death after an ACS 0.09 Beta 21.16 214.00
Probability of death after GIB 0.08 Beta 8.97 103.13
Probability of dyspepsia after an ACS 0.25 Beta 17.76 53.27
Probability of dyspepsia on ASA 0.19 Beta 11.04 47.08
Probability of GIB after an ACS 0.015 Beta 7.02 461.07
Probability of GIB postACS 0.007 Beta 15.25 2163.58
Probability of GIB postGIB after an ACS 0.063 Beta 15.81 235.16
Probability of GIB postGIB on ASA 0.048 Beta 9.31 184.74
Relative risks Log mean SE
ASA; dyspepsia 1.09 Log normal 0.09 0.04
ASA; GIB 2.07 Log normal 0.73 0.12
ASA; ACS Log normal -0.22 0.10
Primary prevention 0.80
Secondary prevention 0.78
PPI; dyspepsia 0.58 Log normal -0.54 0.18
PPI; GIB 0.32 Log normal -1.14 0.40
Costs Alpha Beta
Dyspepsia €313.00 Gamma 25 0.08
Dyspepsia persist €28.00 Gamma 25 0.89
GIB €6.168.00 Gamma 25 0.004
Post GIB €- Gamma
Post GIB + dyspepsia €594.00  Gamma 25 0.04
Post GIB + dyspepsia persist €28.00 Gamma 25 0.89
Post GIB + ACS €8.799.00 g:mg 25 0.003
ACS €8.799.00 25 0.003
Dyspepsia persist + ACS €8.827.00 ‘éimi 25 0.003
Post GIB + dyspepsia persist + ACS €8.827.00 Gamma 25 0.003
Post ACS €137.00 Gamma 25 0.18
Post ACS + dyspepsia €450.00 oA 25 0.06
Post ACS + dyspepsia persist €165.00 o o 25 0.15
Post ACS + GIB €6.305.00 Gamma 25 0.004
Post ACS + Post GIB €137.00  Gimma 25 0.18
Post ACS + Post GIB + Dyspepsia €730.00 Gamma 25 0.03
Post ACS + Post GIB + dyspepsia pers €165.00 25 0.15
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Variable Base case Distribution
estimate

Annual utilities Alpha Beta
Dyspepsia 0.94 Beta 55.14 8.98
Dyspepsia persist 0.88 Beta 23.06 1.47
Gl bleeding 0.94 Beta 4712 6.43
Post GIB 0.98 Beta 23.06 1.47
ACS 0.86 Beta 39.10 4.34
Post ACS 0.90 Beta 21.24 0.43

ASA = low-dose aspirin; PPl = Proton Pump Inhibitor; GIB = (upper) Gastrointestinal bleeding; ACS = Acute coronary
syndrome; Gl = gastrointestinal

Appendix Figure 1
(Risk of death all causes) by age

198

DeGroot.indd 198

Annual risk of death

0,3
0,25
0,2
0,15
0,1
0,05
0

/
/
Fd
Z
/
————'_—-/
Age

22-8-2013 10:03:25



Appendices

Appendix Figure 2
Probability distributions of compliance
Distribution of the compliance of ASA before Distribution of the compliance of ASA after GI
complications have occurred complications
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N.B.

The compliance to the single tablet formulation before complications have occurred, was assumed to equal the
compliance to aspirin before complications have occurred.

The compliance to the single tablet formulation after ACS or GI complications, was assumed to equal the compliance
to aspirin after an ACS.
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Appendix Figure 3

Cost-effectiveness of PPl co-therapy for a range of PPI prices
—— Primary prevention average GIrisk vs no medication
—=— Primary prevention high GI risk vs no medication

—— Secondary prevention average GI risk vs aspirin monotherapy
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Appendix Figure 4
Tornado diagram of one way sensitivity analyses comparing the fixed combination with
ASA+PPI co-therapy for average risk patients using aspirin for primary prevention
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Appendix Figure 5
Tornado diagram of one way sensitivity analyses comparing the fixed combination with
ASA+PPI co-therapy for average risk patients using aspirin for secondary prevention
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PhD Portfolio

OPLEIDING

2011 Cursus Master program Epidemiology
Introduction to Epidemiology
Clinical Epidemiology

2011 Young Investigator Meeting UEGW Stockholm
How to present and write an abstract

WERKERVARING

2010 — heden Promotieonderzoek Universitair Medisch Centrum Utrecht
Arts-onderzoeker Maag-, Darm- en Leverziekten
Promotor: Prof. Dr. P.D. Siersema
Co-promotor: Dr. M.G.H. van Qijen
PhD; Prediction and prevention of upper gastrointestinal bleeding
Sept 2011 en mei 2012; onderzoeksstages bij UCLA, Los Angeles.
Onderzoeksbeurs ontvangen van AstraZeneca

WETENSCHAPPELIJKE ERVARING

Publicaties

e N.L. de Groot, J.S. Burgerhart, P.C. van de Meeberg, D.R. de Vries, A.J.P.M.
Smout, P.D.Siersema. Systematic review: Effect of conservative and surgical
treatment of obesity on gastroesophageal reflux. Aliment Pharmacol Ther. 2009
Dec 1;30(11-12):1091-102

¢ N.L. de Groot, J.H. Bosman, P.D. Siersema, M.G.H. van Oijen. Prediction scores
in gastrointestinal bleeding: a systematic review and quantitative appraisal.
Endoscopy 2012; 44(8):731-9

e N.L. de Groot, B.M.R. Spiegel, H.G.M van Haalen, N.J. de Wit, P.D. Siersema,
M.G.H. van Oijen. Gastroprotective strategies in chronic NSAID users: a cost-
effectiveness analysis comparing single tablet formulations with individual
components. Accepted for publication in Value in Health

e N.L. de Groot, MP Hagenaars, HM Smeets, EW Steyerberg, PD Siersema, MG
van Oijen. Primary non-variceal upper gastrointestinal bleeding in NSAID and
low-dose aspirin users; development and validation of risk scores for either
medication in two large Dutch cohorts. J Gastroenterol 2013 April (Epub ahead
of print)

e N.L.de Groot, H.G.M. van Haalen, B.M.R. Spiegel, L. Laine, A. Lanas, J. Jaspers
Focks, P.D. Siersema, M.G.H. van Oijen. Gastroprotection in low-dose aspirin
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users: results of a cost-utility analysis of competing strategies. Cardiovasc
Drugs Ther. 2013 Feb (Epub ahead of print)

e N.L. de Groot, JH Bosman, PD Siersema, MGH van Oijen, A J Bredenoord, on
behalf of the RASTA study group. Admission time is associated with outcome
of upper gastrointestinal bleeding; results of a multicenter prospective cohort
study. Aliment Phramacol Ther 2012;36(5):477-84

¢ N.L.de Groot, M.G.H. van Qijen, K. Kessels, M. Hemmink, B.L.A.M. Weusten, R.
Timmer, W.L. Hazen, N. van Lelyveld, J.R. Vermeijden, W.L. Curvers, L.C. Baak,
R. Verburg, J.H. Bosman, L.R.H. de Wijkerslooth, J de Rooij, N.G. Venneman, M.
Pennings, K. van Hee, R.C.H. Scheffer, R.L. van Eijk, R. Meiland, P.D. Siersema,
A.J. Bredenoord. Prediction of peptic ulcer rebleeding and mortality using the
Forrest classification four decades after its establishment: can it be simplified?
Accepted for publication in Endoscopy

¢ N.L. de Groot, M.G.H. van Oijen, K. Kessels, M. Hemmink, B.L.A.M. Weusten,
R. Timmer, W.L. Hazen, N. van Lelyveld, J.R. Vermeijden, W.L. Curvers, L.C.
Baak, R. Verburg, J.H. Bosman, L.R.H. de Wijkerslooth, J de Rooij, N.G.
Venneman, M. Pennings, K. van Hee, R.C.H. Scheffer, R.L. van Eijk, R. Meiland,
P.D. Siersema, A.J. Bredenoord. Prediction scores or gastroenterologist’s
Gut feeling for triaging patients that present with acute upper gastrointestinal
bleeding. Submitted for publication

¢ N.L. de Groot, M.G.H. van Oijen, K. Kessels, M. Hemmink, B.L.A.M. Weusten,
R. Timmer, W.L. Hazen, N. van Lelyveld, J.R. Vermeijden, W.L. Curvers, L.C.
Baak, R. Verburg, J.H. Bosman, L.R.H. de Wijkerslooth, J de Rooij, N.G.
Venneman, M. Pennings, K. van Hee, R.C.H. Scheffer, R.L. van Eijk, R. Meiland,
P.D. Siersema, A.J. Bredenoord. Predicting the need for hospital admission in
patients presenting with suspected upper gastrointestinal bleeding. Manuscript
in preparation

Voordrachten

Digestive Disease week 2012, San Diego, USA

‘Risk factors for upper gastrointestinal bleeding in short and long term NSAID
users’; oral Presentation.

‘Gastroprotective strategies in chronic NSAID users: a cost-effectiveness
analysis comparing single tablet formulations with individual components’; poster
presentation (Nominee Top Poster Prize).

‘Time to upper gastrointestinal bleeding in NSAID and low-dose aspirin users;
results of a prospective cohort study’; poster presentation

‘Adverse cardiovascular outcome after gastrointestinal bleeding; incidence and
risk fac tors’; poster presentation.
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Voorjaarsvergadering NVGE 2012, Veldhoven, Nederland
‘Potential Benefits of Proton Pump Inhibitor Use on Acute Coronary Syndromes:
Results of a Decision Analysis’; mondelinge presentatie

United European Gastroenterology Week 2011, Stockholm, Sweden

‘Weekend admission is associated with an adverse outcome, irrespective of
time of admission and patient-related factors in patients with suspected upper
gastrointestinal bleeding’; poster presentation (Nominee Top Poster Prize).
‘Gastroprotective strategies in chronic NSAID users: a cost-effectiveness analysis
comparing a single tablet formulation with individual component strategies’; poster
presentation. ‘All low dose aspirin users benefit from gastroprotection; results of a
cost-utility analysis of competing strategies’; poster presentatie

Najaarsvergadering NVGE 2011, Veldhoven, Nederland

‘Weekend admission is associated with an adverse outcome, irrespective of
time of admission and patient-related factors in patients with suspected upper
gastrointestinal bleeding’; mondelinge presentatie. ‘Gastroprotective strategies
in chronic NSAID users: a cost-effectiveness analysis comparing a single tablet
formulation with individual component strategies’; mondelinge presentatie.

Digestive Disease week 2011, Chicago, USA

‘The quality of prediction scores in gastrointestinal bleeding: a systematic review
and quantitative appraisal’; poster presentation

Voorjaarsvergadering NVGE 2011, Veldhoven, Nederland

‘The quality of prediction scores in gastrointestinal bleeding: a systematic review
and quantitative appraisal’; mondelinge presentatie
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Dankwoord

Bij het gebruik van richtlijnen — of zoals in dit proefschrift ontwikkelde
predictiescores — wordt wel eens in negatieve zin gesproken over ‘kookboek
geneeskunde’. Eenieder die wel eens een poging tot koken gedaan heeft, weet
echter hoe een kookboek gebruikt wordt: als leidraad of als basis. Tijdens mijn
promotie had ik een fantastisch kookboek tot mijn beschikking.

*rwkxxk Starter / Voorgerecht ****x**xx
“Voorgerecht is de smaakmaker van de maaltijd”

Beste prof. dr. P.D. Siersema, u bent daadwerkelijk de starter van mijn proefschrift.
In mijn vierde jaar van mijn geneeskunde studie liep ik, met een licht verhoogde
hartslag en wat klamme handjes, voor het eerst uw kamer binnen. Nu, zeven jaar
later, zit ik daar nog steeds met enige regelmaat, maar gelukkig heel wat meer
ontspannen. U heeft mij door deze jaren heen geénthousiasmeerd, niet alleen voor
het vak MDL-arts, maar ook voor de wetenschap an sich. Dit is richtinggevend
geweest voor de afgelopen jaren en mijn toekomst. Ik wil u graag bedanken voor
de tijd en energie die u in mijn proefschrift heeft gestoken en voor uw kritische blik
die mijn werk net dat beetje extra gaf.

*kkkkkk Hoofdgerecht *kkkkkk

“Geen maaltijd zonder hoofdgerecht. En voor veel gerechten geldt: maak een
grotere hoeveelheid dan je nodig hebt, dan kun je er meerdere keren van genieten”

Dr. M.G.H. van Oijen, beste Martijn, waar de ‘Jamie in 30-minuten’ gerechten
vaak toch nog bijna een uur duren, heeft jouw ‘Martijn in 2-jaar promoveren’
traject behoorlijk goed stand gehouden. Vanaf het begin heeft jouw enthousiasme
aanstekelijk gewerkt op mij. Modellen bouwen bleek leuker dan ik van tevoren had
gedacht! Mede dankzij jou heb ik optimaal kunnen genieten van mijn promotietraject:
mooie congressen bezocht, leuke praatjes gegeven en buitenlandse tripjes gemaakt
naar het zonnige LA. Lastiger werd het toen je de kans aangreep om bij UCLA te
gaan werken en zodoende naar Amerika vertrok, maar zelfs via skype/facetime
waren onze wekelijkse meetings leuk en leerzaam. Dank dat je mij, nu bijna 3 jaar
geleden, zover hebt gekregen om dit proefschrift te gaan schrijven. Ik had het voor
geen goud willen missen.

205

DeGroot.indd 205 22-8-2013 10:03:27



Appendices

Dr. A.J. Bredenoord, extra veel van het hoofdgerecht heb ik gemaakt dankzij jou
Arjan. Nadat ik al van start was gegaan met het eerste deel van mijn proefschrift,
kruisten onze wegen en bleek jij een start te hebben gemaakt met een studie die
perfect aansloot op mijn onderwerp. En je was gelukkig ook nog op zoek naar
iemand om de RASTA-kar te trekken. Wat een fantastische kans! Ik kende jou alleen
als ‘de arts-assistent in het St Antonius ziekenhuis die al 69 publicaties op zijn
naam had staan’. De kans om met jou samen te werken heb ik dan ook met beide
handen aangegrepen. Ook al blijft het publiceren van onze stukken nog een klein
beetje uit, mijn ‘gut feeling’ zegt dat we een ontzettend goede database hebben
opgebouwd! Bedankt dat ik op jouw rijdende trein mocht springen en daardoor
toch wat meer klinische input heb kunnen geven aan mijn proefschrift.

Beste Matthijs, heel wat uurtjes heb ik naast jou gezeten en zitten staren naar de
abracadabra die je intypte in het programma SAS. Waar de termen ‘data’, ‘proc’ en
‘run’ in eerste instantie mij helemaal niets zeiden, begon ik het op het laatst toch
een beetje te begrijpen. Met een databestand waar serieus mijn computer van
ging roken, hebben we toch iets moois en overzichtelijks gemaakt. Zonder jouw
hulp en expertise had ik hoofdstuk 2 nooit op papier kunnen krijgen. Bedankt voor
je geduld, het bleef namelijk helaas niet bij één keer dat ik de analyses toch wat
anders wilde waardoor we weer bij het begin moesten beginnen.

Beste Heleen, het gebeurt denk ik niet vaak dat een ‘stagiair’ een begeleider zoveel
leert zoals jij dat hebt gedaan bij mij. Daar waar ik input vanuit klinisch oogpunt
kon geven, maakte jij in een mum van tijd een kosten-effectiviteitsmodel waar mijn
hoofd nog steeds van gaat tollen. Ik vond onze samenwerking ontzettend leuk, ik
wens je heel veel succes met je eigen promotie, maar daar heb ik alle vertrouwen
in.

RASTA team. Ik wil jullie bedanken voor jullie inzet om de RASTA studie tot een
goed einde te brengen. Ongetwijfeld werden jullie wel eens moe als ik weer een
mailtje stuurde met de vraag of de inclusie nog een beetje liep, maar ik hoop dat
we binnenkort de vruchten kunnen gaan plukken van dit mooie cohort. Daarnaast
ook dank voor de input en gezelligheid die jullie boden tijdens de RASTA meetings.

Daarnaast wil ik graag alle leden van de beoordelingscommissie, te weten
Prof. Dr. A.C.G. Egberts, Prof. Dr. Y. van der Graaf, Prof. Dr. A.l.LM. Hoepelman,

Prof. Dr. M.M.E. Schneider en Prof. Dr. N.J. de Wit bedanken voor het beoordelen
van dit proefschrift.
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Tenslotte, Andrea en Els, dank voor de mogelijkheid die jullie mij hebben geboden
om deze promotie uit te voeren. Jullie enthousiasme en betrokkenheid was super.

*kkkkkk Bijgerecht *kkkkkk
“Zeker in deze Hollandse cultuur doet de aardappel niet onder voor het stukje viees”

Linda en Ada, dank voor jullie ondersteuning de afgelopen jaren. Maar ook alvast
dank voor de aankomende jaren, ik zal ongetwijfeld nog meerdere malen jullie
kamer binnenlopen voor het inplannen van afspraken of opleidingszaken. Fijn dat
jullie deur altijd open staat.

Alle stafleden en arts-assistenten van het UMCU, dank voor jullie input de afgelopen
jaren tijdens de researchmeetings. Daarnaast natuurlijk ook voor de gezelligheid op
de borrels en de wintersportuitjes. Ik kijk uit naar de samenwerking aankomende
jaren.

*hkkkkk ivoor bij de BorreI! *hkkkkk

“Inspiratie voor het verrichten van onderzoek biedt zich eerder aan onder het genot
van een biertje dan achter het bureau op de werkplek”

Lieve onderzoeks-collegaatjes. Dankzij jullie is het hele promotietraject nog zoveel
leuker geworden! In het bijzonder de ‘eetclub meiden’, ik hoop dat we nog heel veel
gezellige avondjes hebben met elkaar. Lieve Fiona, toch wel de opper-onderzoeker
van onze groep en dan ook nog binnen tien minuten het coecum bereiken de eerste
keer dat je een endoscoop in je hand had! Ik heb genoten van je droge humor
en scherpe opmerkingen! Mirthe, jouw tomeloze energie, ongelooflijk! De afdeling
is heel wat hechter geworden dankzij jouw inspanningen (borrels, wintersport,
sinterklaas, promotie-filmpjes). Lieve Meike, de telefoontjes met ‘heb even een
vraagje’ waren altijd een leuke afleiding, hopelijk volgen er nog veel gezellige
momentjes nu je ook in de mooiste straat van Utrecht woont! Lieve Romy, een
echte levensgenieter ben je, fantastisch! Je haalt echt alles uit het leven, heerlijk om
altijd jouw verhalen aan te horen. Daisy, ondanks dat je wat verder weg zat, hebben
onze kamerplanten het dankzij jou de afgelopen twee jaar overleefd. En jouw lach,
aanstekelijk! Lieve Lot, twee jaar naast elkaar dag in dag uit, ik persoonlijkheidstype
A, jij type B, maar eigenlijk een super goede match. Ik vind het super dat we nu
samen zo naar onze promotie toewerken! Nog een maand en dan zal ik een super
trotse paranimf voor je zijn!
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En dan de mannen. Jullie nemen het langzaam over op de afdeling, maar wat
heb ik met jullie gelachen. Ik bewaar bijzondere herinneringen aan jullie opmerkingen
over mijn ‘Zalando-analyses’, balletjes overgooien, dumpert filmpjes kijken en de
flauwe opmerkingen (waar ik dan als enige om moest lachen). De dagen achter de
computer werden zoveel aangenamer door jullie, onwijs bedankt daarvoor!

Collega’s van de Interne geneeskunde in het UMC Utrecht, nu alvast dank voor de
gezelligheid van de afgelopen maanden en ik kijk uit naar het komende anderhalf
jaar!

*kkkkkk Dessert *kkkkkk

“Een mooi nagerecht maakt een diner helemaal af. Een goed dessert kan met
terugwerkende kracht zelfs de maaltijd upgraden”

Lieve vrienden, dank voor alle leuke en gezellige middagen, avonden en nachten
die jullie hebben gebracht. Ontspanning is de helft van de prestatie. Hopelijk schept
de Nederlandse samenvatting wat duidelijkheid in wat ik nou eigenlijk de afgelopen
drie jaar heb gedaan...! Lieve Sher, Suus en Han, jullie zijn absolute toppers, zo
fijn dat ik altijd bij jullie terecht kan. Greetje, ik vind het heel bijzonder dat je mijn
paranimf wilt zijn. Samen hebben wij de studie geneeskunde doorlopen en heel
even had ik de hoop dat ook jij werd aangestoken door het ‘MDL-virus’, maar ik
denk dat je een super goede keus hebt gemaakt en dat je een fantastische huisarts
gaat worden.

Lieve Fred, mijn kleine grote zus. Vroeger misschien af en toe wat haren-getrek
tussen ons, nu ben ik super blij met je! Altijd heb je wel even tijd voor wat wijze
woorden en zelfs je ‘de Groot humor’ kan ik waarderen. Samen met Jaap en Mats
zijn jullie een heerlijk stel.

Lieve pap en mam, dankzij jullie liefde, steun, vertrouwen en af en toe dat zetje in
de goede richting is dit boekje tot stand gekomen. Mam, ik koester onze dagelijkse
telefoontjes, ik op de fiets op weg naar huis, jij thuis wachtend op pap. Ze zorgen er
altijd voor dat ik de beslommeringen van de dag even kan vergeten. Dank dat je er
altijd voor me bent! Pap, ik vind het zo bijzonder dat jij nu, bijna 30 jaar na je eigen
promotie, hier achter mij staat als paranimf. Je bent mijn grote voorbeeld.

Lieve Eddy, mijn rots in de branding. Jouw vermogen tot relativeren, je humor en
natuurlijk je liefde zorgt ervoor dat elke dag samen een feestje is. Bedankt dat je
er altijd voor me bent.
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Curriculum Vitae

Nicolette de Groot werd geboren op 28 augustus 1984 in Beverwijk en groeide op in
Castricum. Na het voltooien van het VWO in 2002 en het behalen van deelcertificaten
voor natuurkunde, scheikunde en wiskunde B op het James Boswell Instituut,
is zij in 2003 gestart met de opleiding geneeskunde in Utrecht. Tijdens het 4%,
59 en 69 studiejaar heeft Nicolette zich zowel op klinisch als wetenschappelijk
gebied verdiept in de Maag-, Darm- en Leverziekten. Na haar afstuderen heeft zij
eerst klinische ervaring opgedaan als arts-assistent Interne geneeskunde in het
St Antonius ziekenhuis te Nieuwegein om vervolgens in 2010 te starten met haar
promotietraject onder begeleiding van Prof. Dr. P.D. Siersema, Dr. M.G.H. van QOijen
en Dr. A.J. Bredenoord. Tijdens haar promotie heeft zij tot tweemaal toe enkele
weken onderzoek gedaan aan de University of California Los Angeles (UCLA). In
januari 2013 is Nicolette gestart met de opleiding tot Maag-, Darm- en Leverarts.
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