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Verordnung des EDI  
über Leistungen in der obligatorischen  
Krankenpflegeversicherung1 
(Krankenpflege-Leistungsverordnung, KLV) 

vom 29. September 1995 (Stand am 3. August 2017) 

 
Das Eidgenössische Departement des Innern (EDI), 
gestützt auf die Artikel 33, 36 Absatz 1, 54 Absätze 2–4, 59a, 62, 65 Absatz 3, 
65b Absatz 3, 65f Absatz 5, 65g Absatz 3, 70a, 75, 77 Absatz 4 und 104a der 
Verordnung vom 27. Juni 19952 über die Krankenversicherung (KVV),3 
verordnet: 

1. Titel: Leistungen 
1. Kapitel:  
Ärztliche, chiropraktische und pharmazeutische Leistungen4 
1. Abschnitt: Vergütungspflicht 

Art. 15 
Der Anhang 1 bezeichnet diejenigen Leistungen, die nach Artikel 33 Buchstaben a 
und c KVV von der Leistungs- und Grundsatzkommission geprüft wurden und deren 
Kosten von der obligatorischen Krankenpflegeversicherung (Versicherung): 

a. übernommen werden; 
b. nur unter bestimmten Voraussetzungen übernommen werden; 
c. nicht übernommen werden. 

  

 AS 1995 4964 
1 Fassung gemäss Ziff. I der V des EDI vom 7. Okt. 2002, in Kraft seit 1. Jan. 2003  

(AS 2002 3670). 
2 SR 832.102 
3 Fassung gemäss Ziff. I der V des EDI vom 29. April 2015, in Kraft seit 1. Juni 2015  

(AS 2015 1359). 
4 Fassung gemäss Ziff. I der V des EDI vom 27. Nov. 2000, in Kraft seit 1. Jan. 2001  

(AS 2000 3088). 
5 Fassung gemäss Ziff. I der V des EDI vom 10. Dez. 2008, in Kraft seit 1. Jan. 2009  

(AS 2008 6493). 
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Indikationen und Voraussetzungen für autologe und allogene Blutstammzelltransplantation



Eckpunkte für grundsätzliche Therapieentscheidung

Grundkrankheit: Krankheitsstadium und Prognose

Grundsätzliche Auswahl an möglichen Therapien 
® Alternativen
® Änderung in der Reihenfolge von Therapien

Begleitkrankheiten
® „Stärken und Schwächen“ (bio-psycho-sozial)

Patientenwunsch/-präferenz

Stammzellen (eigene/fremde) für Transplantation vorhanden

® Tumorkonferenz



- Vorbehandlung mit G-CSF und/oder 
anderen mobilisierenden Medikamenten 

- evtl. zentraler Venenkatheter
- Blutverdünnung während 

Stammzellsammlung

® Herausforderung: Begleitkrankheiten

Ziel:
≥ 2 Mio Blutstammzellen/kg für autolog
≥ 2(-8) Mio Blutstammzellen/kg für allogen

® Herausforderung: ungenügende 
Sammlung („poor mobilizer“)

Gewinnung von Blutstammzellen: die periphere Blutstammzellspende



Dosislimitierend für Intensität der Konditionierung

Cardiovascular diseases
Cardiovascular diseases (CVD) after HCT include car-

diomyopathy, congestive heart failure, valvular dysfunc-
tion, arrhythmia, pericarditis, and coronary artery
disease.21 Their cumulative incidences were 5%-10% at
ten years after HCT,22-24 accounting for 2%-11% of mortal-
ity among long-term survivors.8,9,25 The incidence of CVD
and its associated mortality were 1.4-3.5-fold higher com-
pared with the general population.8,9,24,25 HCT survivors are
more likely to have conventional risk factors such as dys-
lipidemia and diabetes than the general population.26 Early
diagnosis and treatment of modifiable risk factors is
important. We usually treat hypertension more than
140/90 mmHg on 2 separate visits or more than 130/80
mmHg for patients with diabetes or renal disease.27 The
first step is lifestyle modification including weight reduc-
tion, dietary sodium reduction and regular physical activi-
ty, followed by initiating antihypertensive drugs such as
angiotensin-converting enzyme (ACE) inhibitors and
angiotensin II receptor blockers (ARBs).

Anthracycline exposure and chest radiation are the
major risk factors for CVD after HCT.21 Several studies
showed that dexrazoxane, ACE inhibitors, ARBs and
beta-blockers can prevent anthracycline-related cardiomy-
opathy in the non-HCT setting.28-32 Once cardiomyopathy
is established, it is important to initiate  appropriate treat-
ment. ACE inhibitors and beta-blockers have been effec-
tive in improving left ventricular function.33

Pulmonary diseases
Non-infectious late complications of the lung include

bronchiolitis obliterans syndrome (BOS), cryptogenic
organizing pneumonia (COP) and pulmonary hyperten-
sion. BOS represents chronic GvHD of the lung, and is
characterized by the new onset of fixed airflow obstruc-
tion after allogeneic HCT.34 According to the strict 2005
National Institutes of Health (NIH) diagnostic criteria for
chronic GvHD, incidence of BOS was 5.5% and its preva-
lence was 15% among patients with chronic GvHD.35

Symptoms of BOS include dyspnea on exertion, cough
and wheezing, but early BOS may be asymptomatic until
significant lung function is lost.36 One study showed rapid
decline in %FEV1 during the six months before BOS diag-
nosis, with a lower %FEV1 at diagnosis associated with
worse survival.37 In our practice, we perform pulmonary
function tests every three months including %FEV1 and
FEV1/FVC among patients with active chronic GvHD.
When testing shows significant new airflow obstruction,
we repeat testing every month until stability is con-
firmed.38 Plasma matrix metalloproteinase 3 levels39 and
parametric response mapping from CT scans40 might be
useful diagnostic tests for BOS but these have not yet
entered clinical practice. Standard treatment of BOS is
prednisone at 1 mg/kg per day, followed by a taper to
reach a lower, alternate-day regimen.38 A multicenter
prospective study showed that addition of FAM (inhaled
fluticasone propionate at 440 µg twice a day,

Late effects after HCT
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Figure 1. Late effects of blood and marrow transplantation.
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Relevanz Begleitkrankheiten: HCT-CI  (Hematopoetic Cell Transplant Comorbidity Index) 

days 224 and 210 before HCT (Figure 3). That period could be
extended to be between days240 and210 only in the case that liver
function tests were done only once between days 224 and 210
before HCT. The laboratory value closest to the landmark date should
be the value used in defining the severity of hepatic comorbidity
(Figure 3). The upper limit of normal (ULN) for any of the 3 tests is
determined on the basis of the reference range per the institution
laboratory.

A) Mild hepatic comorbidity (score 1): A maximal score of 1 is
assigned for mild hepatic comorbidity in the presence of 1 or more
of the following 3 clinical presentations: (1) elevated total bilirubin
to a value higher than the ULN and up to 1.5 times the ULN; (2)
elevated values of any of the 2 hepatic transaminase enzymes, ALT
or AST, to values higher than the ULN and up to 2.5 times the ULN;
or (3) a prior diagnosis of an infection with hepatitis B or C at any
time in the patient’s past medical history before the landmark date.

B) Moderate to severe hepatic comorbidity (score 3): Amaximal
score of 3 is assigned for moderate to severe hepatic comorbidity in the
presence of 1 or more of the following 3 clinical presentations: (1)
elevated values of total bilirubin to a level higher than 1.5 times the
ULN; (2) elevated values of any or both of the 2 hepatic transaminase
enzymes to levels higher than 2.5 times the ULN; or (3) a documented
diagnosis of liver cirrhosis at any time in the patient’s past medical
history before the landmark date.

8. Obesity (score 1). A score of 1 is assigned for obesity
based on a BMI higher than 35.00 kg/m2 for patients older than 18
years or a BMI for age of the 95th percentile or higher for patients
aged 18 years or younger. Evaluation of this comorbidity is based
on the most recent measurement of the BMI (or weight and height
needed for the calculation of the BMI) before the landmark date.

9. Infection (score 1). A maximal score of 1 is assigned for
infection comorbidity in the presence of 1 or more of the following
4 clinical presentations: (1) a documented infection (eg, by culture
or biopsy), (2) fever of unknown origin, (3) pulmonary nodules
suspicious for fungal pneumonia, or (4) a positive purified protein
derivative test requiring prophylaxis against tuberculosis. Patients
must have started a specific antimicrobial treatment before the
landmark date with a recommendation, documented in the chart either
by the primary team or the infection consult team, to continue the
same antimicrobial therapy (or a similar agent) during the days of
administration of a conditioning regimen and beyond day 0 of HCT.

10. Rheumatologic comorbidity (score 2). A score of 2 is
assigned for a rheumatic comorbidity on the basis of the presence of
a documented prior diagnosis of a rheumatologic disease that has
required administration of a specific treatment at any time in the
patient’s past medical history. Diagnoses include systemic rheuma-
tologic and connective tissue disorders such as systemic lupus
erythematosus, rheumatoid arthritis, Sjögren’s syndrome, scleroder-
ma, polymyositis, dermatomyositis, mixed connective tissues disease,
polymyalgia rheumatica, polychondritis, sarcoidosis, and vasculitis
syndromes. Patients with undiagnosed polyarthritis, degenerative
joint disease, or osteoarthritis are not scored for this comorbidity.
Occasionally, a patient might have a clinical pattern of a systemic
rheumatologic disease responding to a specific treatment but without
a definitive diagnosis. For example, I was consulted once on a patient
with an unspecified collagen vascular disease that had presented 4 years
earlier and had manifested by iritis, uveitis, bowel disturbances, and
muscle aches. This unspecified collagen vascular disease responded to
low-dose systemic steroids. Even though there was no definitive
rheumatologic diagnosis in this case, I erred on the side of caution and
assigned a score for this presentation as a rheumatologic comorbidity.

Patients with quiescent rheumatologic diseases who are re-
ceiving no treatment in the immediate period before the landmark
date are assigned a score for this comorbidity if they have fulfilled
the prior criteria.

11. Peptic ulcer (score 2). A score of 2 is assigned for peptic
ulcer on the basis of the presence of a prior endoscopic or radiologic
diagnosis of gastric or duodenal ulcer, noted in the medical record, at
any point in the patient’s past medical history. Patients with quiescent
peptic ulcer who are receiving no treatment in the immediate period
before the landmark date are assigned a score for this comorbidity if
they have met the prior criteria.

12. Renal comorbidity (score 2). A maximal score of 2 is
assigned for renal comorbidity in the presence of 1 or more of the
following 3 clinical presentations: (1) elevated values of serum
creatinine to more than 2 mg/dL or more than 176.8 mmol/L
(Figure 4), as detected in at least 2 laboratory tests on 2 different days
within a period extending between days 224 and 210 before HCT
(this evaluation period could be extended to span between days 240
and210 if serum creatinine was evaluated only once between days2
24 and 210 before HCT); (2) chronic renal disease requiring weekly
dialysis within the instantaneous period of 4 weeks before the
landmark date; or (3) a documented prior history of renal trans-
plantation at any point in the patient’s past medical history.

13. Pulmonary comorbidity (2 levels of severity). As a general
rule, assessment of pulmonary comorbidity for the purpose of as-
signing HCT-CI scores should exclusively rely on PFT results, and in
particular corrected DLco and FEV1 percentages (Figure 2). A total
HCT-CI score should not be calculated in the absence of data on PFT
except in the case that PFT could not be done because of technical
difficulties (eg, in pediatric patients). Occasionally, patients are as-
sessed by a postbronchodilator (reversibility) test. In this case, only
the prebronchodilator values of FEV1 are considered for evaluation
of pulmonary comorbidity.

Measured DLco values should first be corrected for the con-
current hemoglobin value using the Dinakara equation (Corrected
DLco 5 uncorrected DLco/(0.06965 3 hemoglobin g/dL).28 Then,
the corrected value of measured DLco is divided by the predicted
value to compute the percentage of DLco. Alternatively, the un-
corrected DLco percentage, which is reported in all PFT reports,
could be directly corrected for the concurrent hemoglobin value,
using the Dinakara equation to compute the corrected DLco
percentage (Figure 2). Either way will lead to the same final

Table 1. HCT-CI

Comorbidities HCT-CI scores

Arrhythmia 1

Cardiovascular comorbidity 1

Inflammatory bowel disease 1

Diabetes or steroid-induced hyperglycemia 1

Cerebrovascular disease 1

Psychiatric disorder 1

Mild hepatic comorbidity 1

Obesity 1

Infection 1

Rheumatologic comorbidity 2

Peptic ulcer 2

Renal comorbidity 2

Moderate pulmonary comorbidity 2

Prior malignancy 3

Heart valve disease 3

Moderate/severe hepatic comorbidity 3

Severe pulmonary comorbidity 3

Total score 5 ________
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Je weniger „Hypotheken“, desto weniger lebensbedrohliche Komplikationen

settings beyond those from which they were developed
[2,31,32]. Third, we found that patients with a score of 0 plus
additional comorbidities coded under “other,” in aggregate,
did not influence outcomes compared with patients with
scores of 0 alone. These results confirm the original design of
the index that dropped most of these comorbidities from
consideration because of lack of statistical association.
Fourth, the index in this prospective contemporary patient
cohort demonstrated sensitive stratification of outcomes
that varied based on criteria of age or conditioning intensity.
Specifically, patients undergoing RIC/NMA allogeneic HCT or
children tolerated allogeneic HCT equally well when they
had scores of 1 and 2 versus 0. This confirms the benefit of
the style that was used to build the HCT-CI, where its asso-
ciation with increased risks of NRM was meant to be a range
of values that would vary based on other variables, such as
conditioning intensity, age, or disease risk. Finally, the index
performed well among subgroups of diagnoses, age cate-
gories, and conditioning intensities. The findings of this large
study, in conglomerate, have affirmed the adaptability and
integrity of the HCT-CI in the real-world HCT setting.

Since its development, the HCT-CI has been tested in a
number of retrospective analyses with conflicting results.
Many of these retrospective analyses suffered from limited
sample size, lack of complete comorbidity data, and apparent
inaccurate coding of comorbidities [19,20,33-35]. There has
been an unmet need for prospective evaluation of the co-
morbidity impact in a well-designed and appropriately
powered study.

A recent prospective study from Italy confirmed the val-
idity of the index [36]. Our study is the first prospective study
to evaluate the performance of the HCT-CI among a large
number of patients treated at transplantation centers across

the United States. The proven value of the HCT-CI in the
current study should encourage investigators and commu-
nity physicians to incorporate comorbidity assessment in
their daily practice.

The prospective nature of this study, together with the
inclusion of large groups of patients from various trans-
plantation centers, would ensure generalizability of the
study findings. In 3 randomly selected samples, we have
found that the rate of agreement between evaluators ranged
from fair to moderate. Variable IRR is a common problem
among comorbidity indices [37-39], and it was recently
underscored for the HCT-CI promoting the production of
comprehensive guidelines for comorbidity coding [40]. The
guidelines were summarized in a web-based application
(www.hctci.org) and have been validated to improve the IRR
among novice evaluators to an excellent magnitude [40]. It is
interesting that the fair-to-moderate degree of IRR in the
current study did not obscure the validity of the index in
predicting outcomes. Still, it would be important to use the
new guidelines consistently to standardize comorbidity
coding across institutions, which is critical when using the
index to adjust comparisons of center performances or to test
new associations with outcomes. Nested comparison ana-
lyses showed that each digit increase in the score of the HCT-
CI between 0 and !5 was associated with statistically
significant increases in risks for NRM and survival among
overall recipients of allogeneic HCT. Nevertheless, the strat-
ification of 0, 1 and 2, and !3 is preferable for patient
counseling and assessment of outcomes at relatively smaller
studies given the ease of use and given the limitations in
sample size outside of registry studies.

The prospective validation of the HCT-CI as achieved in
this study should promote consistent use of this index in the
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settings beyond those from which they were developed
[2,31,32]. Third, we found that patients with a score of 0 plus
additional comorbidities coded under “other,” in aggregate,
did not influence outcomes compared with patients with
scores of 0 alone. These results confirm the original design of
the index that dropped most of these comorbidities from
consideration because of lack of statistical association.
Fourth, the index in this prospective contemporary patient
cohort demonstrated sensitive stratification of outcomes
that varied based on criteria of age or conditioning intensity.
Specifically, patients undergoing RIC/NMA allogeneic HCT or
children tolerated allogeneic HCT equally well when they
had scores of 1 and 2 versus 0. This confirms the benefit of
the style that was used to build the HCT-CI, where its asso-
ciation with increased risks of NRM was meant to be a range
of values that would vary based on other variables, such as
conditioning intensity, age, or disease risk. Finally, the index
performed well among subgroups of diagnoses, age cate-
gories, and conditioning intensities. The findings of this large
study, in conglomerate, have affirmed the adaptability and
integrity of the HCT-CI in the real-world HCT setting.

Since its development, the HCT-CI has been tested in a
number of retrospective analyses with conflicting results.
Many of these retrospective analyses suffered from limited
sample size, lack of complete comorbidity data, and apparent
inaccurate coding of comorbidities [19,20,33-35]. There has
been an unmet need for prospective evaluation of the co-
morbidity impact in a well-designed and appropriately
powered study.

A recent prospective study from Italy confirmed the val-
idity of the index [36]. Our study is the first prospective study
to evaluate the performance of the HCT-CI among a large
number of patients treated at transplantation centers across

the United States. The proven value of the HCT-CI in the
current study should encourage investigators and commu-
nity physicians to incorporate comorbidity assessment in
their daily practice.

The prospective nature of this study, together with the
inclusion of large groups of patients from various trans-
plantation centers, would ensure generalizability of the
study findings. In 3 randomly selected samples, we have
found that the rate of agreement between evaluators ranged
from fair to moderate. Variable IRR is a common problem
among comorbidity indices [37-39], and it was recently
underscored for the HCT-CI promoting the production of
comprehensive guidelines for comorbidity coding [40]. The
guidelines were summarized in a web-based application
(www.hctci.org) and have been validated to improve the IRR
among novice evaluators to an excellent magnitude [40]. It is
interesting that the fair-to-moderate degree of IRR in the
current study did not obscure the validity of the index in
predicting outcomes. Still, it would be important to use the
new guidelines consistently to standardize comorbidity
coding across institutions, which is critical when using the
index to adjust comparisons of center performances or to test
new associations with outcomes. Nested comparison ana-
lyses showed that each digit increase in the score of the HCT-
CI between 0 and !5 was associated with statistically
significant increases in risks for NRM and survival among
overall recipients of allogeneic HCT. Nevertheless, the strat-
ification of 0, 1 and 2, and !3 is preferable for patient
counseling and assessment of outcomes at relatively smaller
studies given the ease of use and given the limitations in
sample size outside of registry studies.

The prospective validation of the HCT-CI as achieved in
this study should promote consistent use of this index in the
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among patients with mantle-cell lymphoma who 
were younger than 66 years of age. These results 
show the efficacy of a cytarabine-based induc-
tion regimen free of anthracycline or alkylating 
agents in patients with this condition.

Among patients with chemotherapy-sensitive 
disease who had a response to induction therapy 
and transplantation and received rituximab main-
tenance therapy, the 4-year rate of progression-
free survival was 83%, and the 4-year rate of 
overall survival was 89%. Maintenance therapy 
with rituximab after R-DHAP induction therapy, 
followed by R-BEAM consolidation therapy, pre-
vented relapses and was associated with a low 
risk of major infection. Whether maintenance 
therapy with rituximab improves outcomes in 
patients who are treated with other regimens is 
unknown.

The prolongation in overall survival that was 
observed in this trial suggests that the delivery 
of maintenance therapy beyond 3 years might be 
questionable. We did not measure changes in 
immunoglobulin levels and are unable to assess 
the degree and duration of immune suppression 
that are associated with this approach to treat-
ment. We did not detect a higher rate of infec-
tious complications in the rituximab group than 
in the observation group. Because status regard-
ing minimal residual disease can predict outcome 
in patients, it could be postulated that patients 
with negative minimal residual disease status 
(i.e., those with a level of disease below the 
threshold of detection) after transplantation may 
not benefit from maintenance therapy. However, 
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Figure 2. Event-free Survival, Progression-free Survival, 
and Overall Survival.

The Kaplan–Meier analyses of event-free survival, pro-
gression-free survival, and overall survival were per-
formed according to trial group. Survival was calculated 
from the time of randomization. Event-free survival was 
defined as freedom from disease progression, relapse, 
death, allergy to rituximab, and severe infection. The 
hazard ratio for progression, relapse, death, rituximab 
allergy, or infection was 0.46 (95% CI, 0.28 to 0.74; 
P = 0.002) (Panel A). Tick marks indicate censored data, 
and the shaded areas 95% confidence intervals. Progres-
sion-free survival was defined as freedom from disease 
progression, relapse, and death from any cause. The 
hazard ratio for progression, relapse, or death was 0.40 
(95% CI, 0.23 to 0.68; P<0.001) (Panel B). In the analy-
sis of overall survival, the hazard ratio for death was 
0.50 (95% CI, 0.26 to 0.99; P = 0.04) (Panel C).
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Grundkrankheit: Hinweise für (minimal messbare) Restkrankheit (MRD)?

leukemia87,88 and those seen in the epigenetic regulators
DNMT3A, TET2, and ASXL1 are more stable but, as
previously stated, may also be found at some level in
patients in long-term remissions40 and in pre-leukemic
cells in otherwise healthy leukemia-free individuals.16 ,41–46

NPM1 mutation appears to represent a useful and stable
marker of AML MRD27,55,59,77,89–91 that is frequently
seen in patients with normal cytogenetics.92 Discrepancies
in those leukemia-associated aberrant immunophenotypes

detectable by flow cytometry in a patient between
presentation and ultimate relapse are very well docu-
mented.75,93 –96 While analysis strategies have been devel-
oped to mitigate the impact of this “antigenic shift” they
require investment of considerable expertise and effort.
There is no way of denying that flow cytometry of
malignant myelopoiesis is far more complicated than that
of, for example, early B-cell development in pre-B acute
lymphocytic leukemia (ALL) or that of detecting the

Figure 1. High-sensitivity measurements of residual disease burden allows for a more complete understanding of AML
treatment response and clinical “relapse”. (A) Standard clinical response criteria mean that most (50%–75%) of patients
treated with chemotherapy achieve an initial “complete remission”, but many will subsequently relapse. (B) Use of
measurable residual disease (MRD) techniques with higher sensitivity than morphological examination (45% blasts), eg,
fluorescence in situ hybridization (FISH)/chimerism (orange bar, !10"2 sensitivity), flow cytometry or gene expression
qPCR (purple bar, !10"4 sensitivity) or PCR for re-arranged or mutated sequence/next generation sequencing (blue bar,
!10"6 sensitivity), allows for better understanding of response to treatment and greater ability to predict subsequent
clinical relapse. Adapted with permission.6
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significantly between younger and older patients. Both mutations
were associated with inferior OS only among younger, but not
among older patients. Therapy-related AML, decreased performance
status, higher leukocyte counts, adverse cytogenetic changes, and
TP53 mutations all were associated with shorter OS regardless of
age group.

Univariate analyses of associations between gene mutations
and achievement of CR and RFS are reported in supplemental
Tables 7 and 8, and multivariate analyses of factors related to

achievement of CR, RFS, and RFS censored at the time of
allogeneic transplantation are shown in supplemental Tables
9-11. Similar to the OS model, the multivariate model for CR
showed interactions between age group and DNMT3A and
RUNX1 mutations, which were associated with lower chances of
reaching a remission only among younger patients (supplemental
Results). Mutations in both genes were also linked to shorter
RFS, and no interactions with age group were observed for this
end point.
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Figure 1. Overview of driver gene mutations identified by targeted sequencing in 664 AML patients. (A) Histogram showing the frequency of driver gene mutations
detected in.1% of patients. Bars are colored according to the functional category assigned to each driver gene. (B) Number of mutated driver genes per patient, according to
age category (,40 years, n 5 112; 40-59 years, n 5 264; $60 years, n 5 288). (C) Number of mutated driver genes per patient, according to MRC cytogenetic risk category

(favorable, n 5 65; intermediate, n 5 452; adverse, n 5 129). (D) Number of mutated driver genes per patient for patients with de novo AML (n 5 570) compared with sAML
(n 5 59) or tAML (n 5 35). P values in (B-D) were calculated by the Kruskal-Wallis test, without adjustment for multiple testing.
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target lesions did not provide prognostic information in our
study, similar to the report by Torizuka et al. (17) but in
contrast to data after chemotherapy (23). Another study
suggests that an SUV-based assessment of mid-therapy
response in patients with aggressive NHL improves the
prognostic value of early PET, compared with the visual
assessment (24). This might not hold true in the posttherapy
setting, but prospective validation of semiquantitative crite-
ria for determining response may prove helpful in the future,
particularly in the setting of residual masses on CT.

No significant differences between 131I-tositumomab and
90Y-ibritumomab tiuxetan were found for changes in tumor
metabolism and CT size after radioimmunotherapy.

Tumors treated with 90Y-ibritumomab tiuxetan tended to be
larger at baseline than did tumors treated with 131I-tositumo-
mab, but this difference likely reflects a bias in patient
selection. 90Y emits a more energetic b-particle and has a
longer pathlength in tissue than does 131I (average energy, 935
vs. 183 keV; mean pathlength, 0.25 vs. 0.04 cm, respectively).
In Monte Carlo–based dosimetry simulation studies, 90Y-
labeled antibodies had higher therapeutic efficacy ratios for
tumors greater than 5 cm, whereas 131I-labeled antibodies had
the advantage for smaller tumors (25). The lack of difference
in percentage change in tumor size between the groups might
also be explained by the longer pathlength of the 90Y.

The time course of metabolic response after radioimmu-
notherapy, compared with the rapid response seen after

chemotherapy, may be more gradual. Torizuka et al. (17)
observed that SUVlean in a 2 · 2 pixel region of interest over
maximal tumor uptake at 1–2 mo after radioimmunotherapy
correlated well with ultimate NHL response but that earlier
changes in 18F-FDG uptake after the tracer dose or 5–7 d after
radioimmunotherapy were less well correlated. We also
observed a gradual decline in the SUV of target lesions,
consistent with ongoing response, in 4 of 13 patients with
PET scans beyond 12 wk after radioimmunotherapy. Gradual
regression of refractory ovarian cancer treated with 131I-anti–
carcinoembryonic antigen monoclonal antibody has also
been reported (26). Alternative mechanisms of cell death
by radiotherapy versus chemotherapy might explain this
finding.

Mitotic cell death occurs during division because of the
presence of damaged chromosomes immediately after ac-
quisition of the aberration or in subsequent cell cycles. This
process is observed in vitro as a time delay to cell death.
Apoptosis, or programmed cell death, occurs as a result of a
specific sequence of cellular events, and in this setting, cell-
survival curves are linear. Most cell lines have contributions
from both mechanisms of cell death, but one can predomi-
nate. Radiation most commonly induces mitotic cell death,
but a higher proportion of apoptosis is associated with
increasing radiosensitivity. Lymphoma, a radiosensitive tu-
mor, has a substantial component of apoptotic cell death after
external-beam radiation (27). The exact mechanisms of cell
death after radioimmunotherapy is unknown, but it is possible
that a mitotic component (or delayed immunologic effects)
may contribute to the observed gradual decline in SUV.

The optimal timing to obtain a PET scan after radio-
immunotherapy has not been defined. Management options
for patients with a CR or PD 12 wk after radioimmunother-
apy, follow-up or possibly additional therapy, respectively,
seem readily defined. Patients with a PR are more challeng-
ing because some may have a continued response, warranting
further observation, whereas others may progress, necessi-
tating treatment. A longer delay to initial response assess-
ment might allow more accurate assessment of a slow
responder, but a long delay clearly would not be acceptable
in the case of a nonresponding patient who would potentially
benefit from earlier detection of disease and further treat-
ment.

Several studies have suggested that 18F-FDG PET scans
obtained earlier than 12 wk after radioimmunotherapy provide
important prognostic information and predict response
(17,28,29). Shrikanthan et al. (29) performed 18F-FDG
PET on 21 patients with lymphoma 4–6 wk after radio-
immunotherapy and found longer responses for patients
who responded than for those who did not. In 22 patients
with NHL, a positive PET finding 6 wk after fractionated
90Y-epratuzumab, an anti-CD22 monoclonal antibody, was
also associated with a shorter time to progression than were
negative results (5.4 mo vs. 15.6 mo) (28).

An interesting finding in our study was the pattern of
progressive disease due only to new lesions not previously

FIGURE 5. Gradual decline in metabolic activity after
radioimmunotherapy. A 41-y-old man with low-grade follicular
NHL status after R-CHOP and ICE chemotherapy and
myeloablative allotransplant presented with enlarging aorto-
caval lymph node. Baseline 18F-FDG PET/CT scan (A) before
radioimmunotherapy demonstrated 4.8 · 3.6 cm aortocaval
lymph node with SUVlean max of 13.3. A 55-cGy total-body
radiation dose of 131I-tositumomab was administered be-
cause of patient’s history of transplant. Follow-up 18F-FDG
PET/CT scans at 12 (B) and 24 (C) wk after radioimmunother-
apy demonstrated gradual decline in size (1.8 · 1.3 and 1.2 ·
0.7 cm) and metabolic activity (SUVlean max, 4.42 and 2.72) of
lymph node. Patient underwent additional 18F-FDG PET/CT
scan that demonstrated no change in metabolic activity of
aortocaval node from 24-wk scan. He remains without
evidence of active NHL 28 mo after radioimmunotherapy.
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Immunsystem: Infekte und Impfungen



Wiedererstarken des Immunsystems: Immunrekonstitution

Immunrekonstitution und Wiedererlangung von Immunkompetenz individuell stark variabel

®Je schwächer das Immunsystem, desto geringer sind seine Signale (Fieber, Schmerzen)

® Infektprophylaxen (Nopil/Bactrim, Valtrex, evtl. Noxafil oder Diflucan)

®Notfallantibiotikum („pill in the pocket“)

®Evtl. Immunglobuline IVIG

® Impfungen

Nach autolog: 

- Abhängig von Vorbehandlung, Transplantation und Erhaltungstherapie (Rituximab, ATG)

- Seltener langdauernde (>12 Monate) verminderte Immunzellen (T-Zellen) oder fehlende Antikörper 

möglich 

Nach allogen: 

- Impfgedächtnis geht verloren

- Immunantwort auf Impfung abhängig von Zeit nach Transplantation, Immunsuppression, GvHD, 

Rituximab etc.



Impfungen nach Transplantation

für alle Patienten empfohlen
- Diphtherie
- Tetanus
- Pertussis
- Poliomyelitis
- Haemophilus influenzae Typ B
- Hepatitis B
- Pneumokokken
- Grippe/Influenza

Fakultativ empfohlen
- Meningokokken Konjugat (Reisen, Schule, Asplenie)  
- Hepatitis A (je nach Arbeit und Reisen)
- HPV: gemäss Empfehlungen Impfplan
- Gelbfieber: Lebendimpfung
- Tollwut (je nach Arbeit und Reisen)
- FSME 
- Japanische Encephalitis (Reisen)
- Typhoid (i.m. keine Lebendimpfstoffe!): ja, bei Reisen 
- Varizellen/Zoster

Nach autologer Transplantation Immunitätsverlust variabel
2 Strategien:
- Gleicher Impfplan wie nach allogener Transplantation
- Individueller Plan, abhängig von Immunität vor Transplantation und negativer Serokonversion, Anzahl 

Revakzinierungen abhängig von Antikörpertiter
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Empfehlungen zur Impfung von Empfängerinnen 
und Empfängern von Blut-Stammzellen
Bundesamt für Gesundheit (BAG) und Eidgenössische Kommission für 
Impffragen (EKIF) Stand April 2012, (angepasst Januar 2014)

Übertragbare Krankheiten

Empfängerinnen und Empfänger von  
Blut-Stammzellen sind in den ersten zwei Jahren nach 
der Übertragung stark oder gar vollständig immunsuppri-
miert. Dieser Zustand extremer Empfindlichkeit recht-
fertigt eine vollständige Neu-Immunisierung, ungeachtet 
der vor der Transplantation erhaltenen Impfungen (oder 
durchgemachten Infektionen) nach einem adaptierten 
Impfschema. Ergänzend ist es zudem wichtig, auch die 
nahen Kontaktpersonen der Patienten und das betreu-
ende Gesundheitspersonal zu impfen respektive den 
Impfstatus zu überprüfen.

EINLEITUNG 

Empfängerinnen und Empfänger 
von Blut-Stammzellen werden ins-
besondere bei allogenen Transplan-
tationen in den ersten zwei Jahren 
nach der Übertragung stark oder gar 
vollständig immunsupprimiert und, 
wenn die Umstände eine intensive 
immunsuppressive Behandlung er-
fordern, teilweise auch länger. Ihr 
immunsupprimierter Zustand wird 
durch eine myeloablative Therapie, 
die vor der Transplantation erfolgt 
(dabei werden alle Immunzellen, die 
im Verlauf der Zeit durch die Immun-
reaktionen ein Gedächtnis aufge-
baut haben, zerstört) und durch eine 
Therapie zur Verhinderung einer Ab-
stossung nach der Übertragung her-
beigeführt. Daher sind diese Perso-
nen schutzlos gegenüber allen In-
fektionen, an denen sie in der 
Vergangenheit erkrankt sind oder 
gegen die sie geimpft wurden. Zu-
dem verlieren sie nach und nach die 
Antikörper, die durch Infektionen 
oder frühere Impfungen entstanden 
sind [1–5].
 Dieser Zustand extremer Emp-
findlichkeit rechtfertigt eine Neu-
Immunisierung [6], deren Umfang 
nicht abhängig ist von früheren Imp-
fungen oder Infektionen der Patien-
tin oder des Patienten. Der Impfplan 
für die Neuimpfung variiert je nach 
Antigentyp des Impfstoffs, ist je-
doch für eine bestimmte Impfung 
identisch, ungeachtet der vor der 
Transplantation erhaltenen Impfun-
gen (oder durchgemachten Infektio-
nen). 
 Grundsätzlich ist die Fähigkeit der 

Stimulation der Antikörperprodukti-
on mittels Impfung in den ersten  
3 Monaten nach einer Transplantati-
on sozusagen gleich null bzw. gar in 
den ersten 6 Monaten, wenn die 
immunsuppressive Behandlung die 
Verabreichung von monoklonalen 
Antikörpern gegen die B-Lymphozy-
ten beinhaltet (Rituximab) [7]. Zwi-
schen 3 (oder beim Einsatz von anti-
lymphozytären Antikörpern 6) und 
12 Monaten nach der Transplantati-
on wird die Fähigkeit der Antikörper-
Produktion nach noch nicht vollstän-
dig definierten Parametern schritt-
weise wiedererlangt [7–8]. Doch die 
in diesem Zeitraum produzierten 
Antikörper sind funktionell nicht op-
timal, da sie eine primäre Immun-
antwort widerspiegeln, die sich 
durch eine niedrige Affinität zum 
betroffenen Antigen auszeichnet. 
Die CD4+T-Lymphozyten, die auf-
grund ihrer Helferfunktion bei den 
B-Zellen fundamental sind, sind in 
den ersten 3 Monaten nach der 
Übertragung sozusagen nicht vor-
handen. Danach nimmt ihre Zahl 
und ihre funktionelle Fähigkeit zu, 
bis sie 9 Monate nach der Transplan-
tation ihre volle Funktionalität errei-
chen [6]. Das fortgeschrittene Alter 
und eine Transplantat-gegen-Wirt-
Reaktion verlangsamen die Wieder-
erlangung der funktionellen Fähig-
keit der T-Zellen deutlich [6]. Zudem 
wird die Fähigkeit, nach einer Stimu-
lation mittels Impfung eine Immu-
nantwort zu entwickeln, nach einer 
Übertragung von Stammzellen 
schneller wiedererlangt, wenn der 
Spender oder die Spenderin mit 
dem Impfantigen in Kontakt kam. 

Wenn die Spenderin oder der Spen-
der gegen Tetanus, nicht aber ge-
gen Hepatitis B immunisiert ist, was 
bei Erwachsenen in der Schweiz 
häufig der Fall ist, so lässt sich eine 
Immunantwort auf den Tetanus-
impfstoff nach 6 Monaten, auf den 
Hepatitis-B-Impfstoff hingegen erst 
nach 12 Monaten beobachten [6]. 
 Die Neuimpfung ist fundamental, 
denn die so verhüteten Infektionen 
stellen effektiv eine Bedrohung für 
die transplantierte Person dar, so-
wohl aufgrund der hohen Auftre-
tenswahrscheinlichkeit sowie auf-
grund des grossen Potenzials, bei 
immunsupprimierten Personen eine 
schwerwiegende Krankheit herbei-
zuführen [7–16]. Besonders gross 
ist das Risiko bei invasiven Pneumo-
kokken-Infektionen, Infektionen 
durch Haemophilus influenzae Typ b 
und der saisonalen Grippe aufgrund 
der fehlenden Antikörper produzie-
renden B-Lymphozyten sowie bei 
Grippe, Masern und Varizellen auf-
grund der eingeschränkten Anzahl 
und Funktionalität der T-Lymphozy-
ten. 
 Eine heikler Punkt im Prozess der 
Neuimpfung ist der Zeitpunkt des 
Impfbeginns nach der Transplantati-
on: Wird er früh angesetzt, so be-
steht die Gefahr, dass die Immuno-
genität durch die myeloablative Be-
handlung vor der Übertragung und 
die Behandlung zur Verhinderung 
einer Abstossung bei einer alloge-
nen Transplantation beeinträchtigt 
wird. Wird er hingegen zu spät an-
gesetzt, so besteht für die häufig 
auftretenden Infektionen wie die 
Grippe und Pneumokokken-Infekti-
onen ein grosses Risiko, dass es zur 
Exposition kommt, bevor die Patien-
tin oder der Patient tatsächlich ge-
schützt ist. Die Frage des bestge-
eigneten Zeitpunkts nach einer 
Übertragung von Blut-Stammzellen 
wurde bisher in keiner gross ange-
legten randomisierten Studie unter-
sucht. Die Erfahrung mit diesen Pa-
tientinnen und Patienten hat jedoch 
gezeigt, dass aufgrund der sehr 
gros sen Empfindlichkeit und Vulne-
rabilität der betroffenen Person ein 
früh angesetzter Beginn trotz der 
Hypothese einer suboptimalen Im-
munogenität deutlich besser ist als 



Nach allogener Transplantation: Graft-versus-Tumor Effekt, Graft-versus-Host Krankheit (GvHD)
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Nach allogener Transplantation: Graft-versus-Host Krankheit (GvHD)
akut                                                                          chronisch

Autoantibodies 
M-skeletal 
Infections 
Endocrine 
Metabolism 
Nutrition 
Pain 
Quality of life 
Disability 

Dry eyes 

Oral lesions 

Nail dystrophy 

Skin sclerosis 

    Deep sclerosis 

Bronchiolitis obliterans 

Loss of bile ducts 

Fasciitis 

Skin ulcers 

Spectrum of  
manifestations  
In cGVHD 
- 50% Incidence 
- 15% Life Threatening  



Nach allogener Transplantation: Graft-versus-Tumor Effekt, Graft-versus-Host Krankheit (GvHD)

- CAR-T
- Checkpoint-

Inhibitoren
- Bispezifische

Antikörper



Fokus Spätfolgen nach Transplantation

Cardiovascular diseases
Cardiovascular diseases (CVD) after HCT include car-

diomyopathy, congestive heart failure, valvular dysfunc-
tion, arrhythmia, pericarditis, and coronary artery
disease.21 Their cumulative incidences were 5%-10% at
ten years after HCT,22-24 accounting for 2%-11% of mortal-
ity among long-term survivors.8,9,25 The incidence of CVD
and its associated mortality were 1.4-3.5-fold higher com-
pared with the general population.8,9,24,25 HCT survivors are
more likely to have conventional risk factors such as dys-
lipidemia and diabetes than the general population.26 Early
diagnosis and treatment of modifiable risk factors is
important. We usually treat hypertension more than
140/90 mmHg on 2 separate visits or more than 130/80
mmHg for patients with diabetes or renal disease.27 The
first step is lifestyle modification including weight reduc-
tion, dietary sodium reduction and regular physical activi-
ty, followed by initiating antihypertensive drugs such as
angiotensin-converting enzyme (ACE) inhibitors and
angiotensin II receptor blockers (ARBs).

Anthracycline exposure and chest radiation are the
major risk factors for CVD after HCT.21 Several studies
showed that dexrazoxane, ACE inhibitors, ARBs and
beta-blockers can prevent anthracycline-related cardiomy-
opathy in the non-HCT setting.28-32 Once cardiomyopathy
is established, it is important to initiate  appropriate treat-
ment. ACE inhibitors and beta-blockers have been effec-
tive in improving left ventricular function.33

Pulmonary diseases
Non-infectious late complications of the lung include

bronchiolitis obliterans syndrome (BOS), cryptogenic
organizing pneumonia (COP) and pulmonary hyperten-
sion. BOS represents chronic GvHD of the lung, and is
characterized by the new onset of fixed airflow obstruc-
tion after allogeneic HCT.34 According to the strict 2005
National Institutes of Health (NIH) diagnostic criteria for
chronic GvHD, incidence of BOS was 5.5% and its preva-
lence was 15% among patients with chronic GvHD.35

Symptoms of BOS include dyspnea on exertion, cough
and wheezing, but early BOS may be asymptomatic until
significant lung function is lost.36 One study showed rapid
decline in %FEV1 during the six months before BOS diag-
nosis, with a lower %FEV1 at diagnosis associated with
worse survival.37 In our practice, we perform pulmonary
function tests every three months including %FEV1 and
FEV1/FVC among patients with active chronic GvHD.
When testing shows significant new airflow obstruction,
we repeat testing every month until stability is con-
firmed.38 Plasma matrix metalloproteinase 3 levels39 and
parametric response mapping from CT scans40 might be
useful diagnostic tests for BOS but these have not yet
entered clinical practice. Standard treatment of BOS is
prednisone at 1 mg/kg per day, followed by a taper to
reach a lower, alternate-day regimen.38 A multicenter
prospective study showed that addition of FAM (inhaled
fluticasone propionate at 440 µg twice a day,

Late effects after HCT

haematologica | 2017; 102(4) 615

Figure 1. Late effects of blood and marrow transplantation.
Inamoto Y and Lee SJ. Haematologica 2017;102:614-625

Neuropsychologische Effekte
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Vorsorge Zweittumoren

- Risiko für solide Zweittumoren nach allogener Transplantation 2-3x höher wie in Normalbevölkerung
- Risiko für Zweittumoren nach autologer Transplantation höher wie in Normalbevölkerung aber insgesamt geringer 

(hämatologisch, Haut); vergleichbar mit Risiken ohne autologe Transplantation
- Zunahme auch > 10J nach Transplantation
- Sehr viele verschiedene Tumorarten beschrieben
- Risikofaktoren für einzelne Tumorarten

- Bestrahlung: Brust, Schilddrüse
- Busulfan + Rauchen: Lunge (allo)
- Gesamtdosis von Chemotherapie (sog. Alkylantien) und Bestrahlung 
- Allo: Chronische GVHD: Schleimhäute, Dauer und Intensität der Immunsuppression
- Familiäre Belastung

Rizzo DJ et al. Blood 2009; Kolb HJ et al. Ann Intern Med 1999 und update 2007 ((noch) nicht publiziert); Bilmon IA, BMT 2014;49:691, Baker KS et al. JCO 2003

allo
auto



Vorsorge

X



aGVHD. In fact, allogeneic HCT recipients with grades II-IV
aGVHD were at highest risk of subsequent CVRFs, with an
incidence that exceeded 25% for diabetes, and 50% for hyperten-
sion and dyslipidemia at 10 years after HCT. Multivariate regres-
sion analysis revealed that survivors with a history of grade II-IV
aGVHD were at a 9-fold risk of hypertension, 6-fold risk of
diabetes, and 3-fold risk of dyslipidemia compared with autologous
HCT survivors.

It is well recognized that drugs used to manage GVHD can
increase the risk of CVRFs.30 Dyslipidemia occurs in 45%-80% of
solid-organ transplantation patients on immunosuppressive agents,
and hypertension and insulin resistance are well-reported side
effects of corticosteroids and calcineurin inhibitors.30,31 Further-
more, withdrawal of these medications may not necessarily result
in resolution of CVRFs.10,32 In the current study, the majority of
allogeneic HCT patients were on immunosuppressive therapy at
the time of CVRF diagnosis. In fact, allogeneic HCT survivors with
grades 0-I aGVHD were at a 2- to 5-fold increased risk of
developing CVRFs, suggesting that exposures to immunosuppres-
sants for GVHD prophylaxis in the early post-HCT period may
have contributed to subsequent risk of CVRFs.

The current report identified an association between TBI and
diabetes and dyslipidemia; similar association with TBI has been
observed by previous studies in pediatric33,34 and adult9 HCT
survivors. The mechanism by which TBI increases the risk of
diabetes and dyslipidemia is not clear. Previous studies have shown
that abdominal radiation may contribute to insulin resistance and/or
metabolic syndrome in conventionally treated cancer patients,
suggesting the role for radiation-induced pancreatic and/or hepatic
injury.35,36 The association between TBI and diabetes and dyslipide-

mia in the current study could potentially be because of the
combined effects of abdominal radiation and post-HCT gonadal
dysfunction.37 Future studies are needed to fully explore the
pathophysiology of TBI-associated diabetes and dyslipidemia.
Investigators choosing TBI for HCT will need to weigh the efficacy
gained against the potential for adverse health-related complica-
tions that can significantly impact the quality and quantity of
survival in long-term survivors of HCT.

The cumulative incidence of CVD after HCT approached 8% at
10 years after transplantation. Survivors with multiple CVRFs
were at a higher risk of developing CVD; the 10-year cumulative
incidence of CVD exceeded 11% in these patients, whereas the
incidence was 2.6% among those with ! 2 CVRFs. In the current
study, the impact of CVRFs on subsequent CVD risk was
especially pronounced in patients with previous anthracycline
and/or chest radiation exposure. Autologous HCT recipients with
pre-HCT cardiotoxic exposures and multiple post-HCT CVRFs
had the highest risk for CVD with a cumulative incidence
approaching 18% at 10 years. The higher incidence of CVD after
autologous HCT is likely because of the combined effects of higher
lifetime anthracycline dose (250 mg/m2 vs 80 mg/m2), a higher
prevalence of chest radiation (8% vs 1.7%), and older age at HCT
(median, 49.9 years vs 37.4 years) compared with allogeneic HCT.
Nevertheless, the presence of multiple CVRFs resulted in a higher
incidence of CVD in both autologous and allogeneic HCT recipi-
ents exposed to anthracyclines and/or chest radiation. After adjust-
ing for age at HCT, cardiotoxic therapeutic exposures, and stem
cell source, patients with multiple CVRFs remained at a 1.5-fold
risk of developing cardiovascular disease. These finding are in
agreement with other studies that report a high risk for CVD in

Figure 1. Cumulative incidence of cardiovascular events after HCT. Cumulative incidence of cardiovascular events after HCT by number of CVRFs (A), by number of
CVRFs and pre-HCT cardiotoxic exposure (B), by autologous HCT survivors with pre-HCT cardiotoxic exposure (C), and by allogeneic HCT survivors with pre-HCT cardiotoxic
exposure (D). Cardiotox, anthracycline or chest radiation.

4510 ARMENIAN et al BLOOD, 29 NOVEMBER 2012 ! VOLUME 120, NUMBER 23

 For personal use only. at MEDIZINBIBLIOTEK on March 7, 2013. bloodjournal.hematologylibrary.orgFrom 

Herzkreislauferkrankungen nach autologer Transplantation (US-Daten)
(Herzinfarkt, symptomat. KHK >50%, Herzmuskelschwäche, Hirnschlag)

Cardiotox: Anthrazykline (Chemotherapeutikum),  Bestrahlung im Bereich Brustkorb ® Therapie
CVRF: Bluthochdruck, Zucker, erhöhtes Cholesterin ® auch nach Therapie beeinflussbar

Armenian SH et al. Blood 2012;120:4505

Früh/Spättoxizität



Vorsorge Herz- und Gefässkrankheiten

Riskofaktoren:

- Vortherapien: Chemotherapien (kumulative Dosis), Bestrahlung (Brustbereich, Halsbereich)

- allo: GvHD und aktuelle Therapie 

- Familiäre Belastung?

- Kontrolle und Behandlung von hohem Blutdruck

- Kontrolle und evtl. Behandlung von zu hohem Cholesterin 

- Kontrolle und evtl. Behandlung von zu hohem Blutzucker

- Weitere Risikofaktoren: 

- Nikotin (USB: zwischen 10-20% aktive Raucher)

Therapie: mindestens so wie Allgemeinbevölkerung, intensiver?

Premstaller M et al. J Clin Lipidol 2018



- Abnehmende kognitive Fähigkeiten („Wahrnehmen und Erkennen“), Aufmerksamkeits- und 
Konzentrationsschwächen - auch ohne Veränderungen in Bildgebungen

- Neurokognitive Langzeit-Defizite bei 10 - >40% (25% mild, 15% schwerer)
- Spätfolge nach ZNS-Befall, Infekten, Medikamenten oder Bestrahlung
- DD: gestörter Hormonhaushalt, Cancer-related fatigue syndrome, Chronic Fatigue Syndrom

- Hohe Rate an Depressionen: Pat und Angehörige mit Problemen im Alltag und Beziehung
è Sehr relevant, aber z.T. schwierig zu entdecken

- Verbesserungen der Fähigkeiten über mindestens die ersten 5 Jahre  nach Transplantation möglich

- Interventionen: 
- Bisher keine erfolgreiche Prävention oder direkte Verbesserung möglich
- Kompensatorische Verhaltensstrategien hilfreich (Coach)
- Stimulierende Psychopharmaka evtl. hilfreich?

® Selbstbeobachtung, Fremdbeobachtung, (Neuro-)psychologische Beurteilung und Unterstützung

Sostak P et al. Neurology 2003;60:842; Syrjala KL et al. J Clin Oncol 2011;29:2397

Wenn das Denken schwer fällt



Verletzungs-
risiko

biologischer
Effekt

leichte mässige starke

körperliche Aktivität / Training

Nutzen
für die

Gesundheit

Effekte�des�körperliches�Trainings

Ruud Knols, USZ 2013

- Ziele setzen

- Bewegung in den Alltag einbauen und planen

- Verbündete 

- Strategien für jedes Wetter und jede Jahreszeit

- Spass!

- Veränderungen brauchen Zeit

- Wenig bringt schon viel, je häufiger desto besser

- Zielsetzungen regelmässig überprüfen

Bewegung und Sport







Therapeuten und Trainer: Motivation und Anleitung



Heimtrainingsprogramme 
- Trainingstagebuch: Art der Uebung, Dauer, Befinden vorher, 

Befinden nachher, Bemerkungen
- Abwechslung!
- evtl. Fotodokumentation

Reha-/Sportgruppen 

Fitnessstudio betreut durch qualifiziertes therapeutisches Personal

Entspannung und Belohnung

Rauch-Stopp

Ernährung

Beratung: Kostenträger, Behindertenrecht

hilfreich:



Was trainieren?

Früh nach Transplantation
- Kurzfristige individuelle Programme abhängig von Komplikationen 

und Infektgefahr/Immunsuppression (Hygiene!)

später
- Ausdauer
- Kraft
- Koordination

was trainieren?



Take home message

- Mittels autologer oder allogener Blutstammzelltransplantation lassen sich Krankheiten heilen

- Die Anzahl Langzeitüberlebender nimmt in der CH jährlich zu

- Der Gesundheitszustand und die soziale Integration nach Transplantation sind bei der 
Mehrheit der Patienten > 5 Jahre nach Transplantation gut

- Transplantation und Vorgeschichte sind Tatsachen – Prävention und Behandlung von 
Spätkomplikationen gewinnen an Bedeutung

- Vorsorgeuntersuchungen und frühzeitige Behandlung tragen dazu bei Spätfolgen zu 
verhindern oder zu minimieren und Gesundheit und Lebensqualität zu verbessern

- Selbstuntersuchungen und solider Lebenswandel sind ein wichtiger Beitrag

- Der Fokus der Nachsorge ändert sich mit zunehmendem Abstand zur Transplantation

- Die Nachsorge ist ein Teamwork zwischen verschiedenen Spezialitäten und Ihnen und Ihren 
Angehörigen






