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Aim: Quantify hematopoietic stem cell transplantation (HSCT) costs in German patients with acute lym-
phoblastic leukemia (ALL), diffuse large B-cell lymphoma (DLBCL) and follicular lymphoma (FL). Meth-
ods: The primary outcome was direct and indirect costs in patients with ALL/DLBCL/FL who received
HSCT between 2010 and 2014. Costs were evaluated two to four quarters before to eight quarters
after HSCT. Results: Among 258 patients with HSCT, direct costs were €290,125/patient (pediatric ALL),
€246,266/patient (adult ALL), €230,399/patient (DLBCL/FL allogeneic) and €107,457/patient (DLBCL/FL
autologous). Indirect costs with HSCT were €52,939/patient (adult ALL), €20,285/patient (DLBCL/FL allo-
geneic) and €29,881/patient (DLBCL/FL autologous). Conclusion: Direct and indirect costs associated with
HSCT are substantial for patients with ALL, DLBCL and FL. Novel therapies that reduce HSCT use could
reduce medical costs.
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Tumors of the hematopoietic and lymphatic systems, such as leukemia and lymphoma, constitute a major disease
burden, with approximately 352,000 and 452,000 newly diagnosed cases of leukemia and lymphoma, respectively,
worldwide in 2012 (1. For patients with relapsed/refractory disease, hematopoietic stem cell transplantation
(HSCT) is one of the treatment options. The goal of HSCT is to restore the patient’s lymphohematopoietic
system by replacing the malignant cell population and re-establishing normal blood cell production. HSCT can be
autologous (using the patient’s own stem cells) or allogeneic (using stem cells from a matched donor) 2.

Despite its potential medical benefit for patients with life-threatening diseases, HSCT is associated with certain
clinical risks (3], and with high costs. In Germany, to the best of our knowledge, very limited data have been
published on costs associated with HSCT treatment in patients with leukemia and lymphoma. The aim of this
study is to fill this gap by investigating costs associated with HSCT based on claims data from a German study
population. The following types of leukemia/lymphoma were investigated.

Acute lymphoblastic leukemia

Acute lymphoblastic leukemia (ALL) is a cancer of the blood characterized by an uncontrolled proliferation of

lymphoblasts. It is the most common type of leukemia in children (with an incidence peak between 2 and 5 years

of age). ALL is usually treated with chemotherapy, comprising an induction phase, a consolidation phase and

a maintenance phase that can stretch over several years. For high-risk patients or patients with an early relapse, .
allogeneic HSCT is a treatment option. However, because of its serious side effects, allogeneic HSCT is generally Future '.'-:'.'-;
not recommended for patients older than 65 years [4]. Medicine ”
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Diffuse large B-cell lymphoma

Diffuse large B-cell lymphoma (DLBCL) is the most common type of aggressive non-Hodgkin lymphoma. The
average age at diagnosis is 65—70 years; however, there is considerable variation in patient age, and even children
can be affected. DLBCL is usually treated with chemotherapy (often in combination with rituximab). For patients
who are heavily pretreated, have refractory disease or are experiencing failure after autologous HSCT, allogeneic
HSCT is the main treatment option [5].

Follicular lymphoma
Follicular lymphoma (FL) constitutes the most common type of slow-growing non-Hodgkin lymphoma. Its
progression is often asymptomatic and may not require immediate treatment. However, overall survival for patients
with FL is highly variable and can range from a few years to more than 30 years. FL can develop into more aggressive
types of lymphoma such as DLBCL. Radiation therapy is a potentially curative treatment during the early stage
of the disease. Systemic treatments generally involve chemotherapy in combination with rituximab. Autologous
HSCT is a treatment option for relapsed chemosensitive patients after treatment with two to three lines of previous
chemoimmunotherapies. For younger patients who relapse following autologous HSCT, allogeneic HSCT is a
potential treatment option [5,6].

Given the lack of previously published results on HSCT-associated costs in patients with leukemia and lymphoma
in Germany, this study aims to quantify costs associated with HSCT in patients with ALL, DLBCL and FL from a
German study population. This information can inform policy makers about the burden of HSCT. As a reference,
costs were also calculated for age- and sex-matched controls who were diagnosed with ALL, DLBCL or FL; received
chemotherapy; and had no HSCT (this was an exploratory objective of the study).

Methods

Study design

This retrospective study was based on German administrative claims data of the Institut fiir angewandte Gesund-
heitsforschung Berlin (InGef), formerly known as the Health Risk Institute (HRI). The study was planned and
executed following best practice recommendations for secondary data analyses [7,8]. All statistical analyses were
conducted using SAS Enterprise Guide version 9.2.

Data sources
The InGef database is a complete, longitudinal claims dataset of approximately 6.7 million patients, comprising
10% of the German statutory health insured population between 2010 and 2015.

External validation of the database showed good accordance with the German population in terms of measures
of morbidity, mortality and drug usage (9]. There is also a high persistence of insured persons within the database
over time, indicating suitability of the data source for longitudinal epidemiological analyses [9]. The database has
been accepted multiple times by official regulatory authorities in Germany as a valid data source [10-14].

The database includes information about utilization of services on a case-by-case level. The most important
data elements included in the database are demographic information (including the date of death, if applicable);
ambulatory services and ambulatory diagnoses; hospitalization information, including date of admission and
discharge, diagnoses and procedures; supply of reimbursed drugs by pharmacies (including the corresponding date
of prescribing); reimbursed remedies and aids; and information on times of inability to work as well as disability.
To support claims, diagnoses (International Classification of Diseases, 10th Revision, German Modification [ICD-
10-GM]) and procedure codes are provided together with costs. Indirect costs are calculated by analyzing inability
to work (i.e., number of days a patient is absent from work due to illness) and costs due to productivity loss, which
are estimated from the duration of the inability to work.

Study type, selection of study population & inclusion criteria
This was a retrospective cohort study. The index was the quarter when HSCT was performed. The following criteria
were used to extract the study population for the cost analysis (Figure 1):

Prevalent population inclusion criteria

o Treatment with HSCT between January 1, 2010, and June 30, 2014 (identified based on the following OPS
codes: 5-411.0%, 5-411.2*%, 5-411.3%, 5-411.4%, 5-411.5%, 8-805.0*, 8-805.2*, 8-805.3*, 8-805.4*, 8-805.5%).
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Figure 1. Study design.
ALL: Acute lymphoblastic leukemia; DLBCL: Diffuse large B-cell lymphoma; FL: Follicular lymphoma; HSCT:
Hematopoietic stem cell transplantation.

o Continuous enrollment (or newborn) during the four quarters before the HSCT index quarter (preindex period).

e Continuous enrollment (or deceased) during eight quarters after the HSCT index quarter (postindex period).

e An ambulatory verified or a primary or secondary hospital diagnosis of ALL (ICD-10-GM C91.0*), DLBCL
(ICD-10-GM (83.3) or FL (ICD-10-GM C82*) in the same hospital case as the HSCT. If a patient had
diagnoses from more than one of these groups in the same hospital case as the HSCT, assignment was done
following the same algorithm as described above for incident patients.

Patients diagnosed with ALL were subdivided into pediatric and adult groups. Patients younger than 18 years at
the time of the index quarter were assigned to the pediatric patient group, whereas patients 18 years or older were
assigned to the adult group.

To assess costs associated with HSCT as accurately as possible, patients who had already received a transplant in
their history were excluded from this study. To achieve this, the following exclusion criteria were applied:

o A preexisting diagnosis of HSCT, state after HSCT (ICD-10-GM Z794.80 and Z94.81) or a diagnosis of
graft-versus-host disease (ICD-10-GM T86.0%) during 1 year before the index quarter.

Control groups

As a reference, costs were also calculated for age- and sex-matched control groups: a control group for ALL patients
and a control group for DLBCL and FL patients combined. The control groups included patients diagnosed with
ALL, DLBCL or FL who received chemotherapy treatment but who did not undergo treatment with HSCT.

Patients were selected for the control group based on the following inclusion/exclusion criteria:

Control group inclusion criteria

o Full enrollment between January 1, 2009, and June 30, 2015 (or newborn/deceased).

e An ambulatory verified or primary or secondary hospital diagnosis of ALL, DLBCL or FL between January 1,
2010, and June 30, 2014.

e A prescription or procedure code indicating chemotherapy treatment occurring between January 1, 2010, and
June 30, 2014, occurring after the first diagnosis of ALL, DLBCL or FL.

Control group exclusion criteria

o A pre-existing diagnosis of HSCT, state after HSCT (ICD-10-GM codes: Z94.80 and Z94.81) or a diagnosis of
graft-versus-host disease (ICD-10-GM: T86.0*) between January 1, 2009, and June 30, 2015.

As the index quarter, a random quarter with a diagnosis of ALL, DLBCL or FL and an ATC or procedure code
indicating chemotherapy was used. Moreover, control groups were constructed in such a way that, at the time of
the index quarter, each person in the patient group had one person in the control group with the same indication
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Total number of patients in the InGef database enrolled for >1 day between
January 1, 2010 and June 30, 2014
(n = 7,684,933)

HSCT between January 1, 2010 and June 30, 2014
(n=1879)

Full enrolment in four-quarter pre- and post-index period
(or deceased/newborn)
(n=1765)
No state after HSCT/graft-versus-host disease
1 year prior to index quarter
(n=1687)
Relevant diagnosis in the
same hospital case as HSCT*
(n = 258)

| | |
ALL (n = 77) DLBCL (n = 141) FL (n = 40)

] ]
Allogeneic HSCT+* Allogeneic HSCT+*
(n=10) (h=9)
Figure 2. Number of patients evaluated.

TPatients with several diagnoses were assigned to the highest diagnosis group (ALL > DLBCL > FL).

*For DLBCL/FL patients with an autologous and an allogeneic HSCT, the first HSCT was counted.

ALL: Acute lymphoblastic leukemia; DLBCL: Diffuse large B-cell lymphoma; FL: Follicular lymphoma; HSCT: Hematopoietic stem cell
transplantation; InGef: Institut fir angewandte Gesundheitsforschung Berlin.

(ALL or DLBCL/FL), age and sex. Similar to the patient group, costs for the control group were calculated for the
index quarter and preindex and postindex periods.

Results

Cost analysis

The total number of patients with a diagnosis of ALL, DLBCL or FL diagnosis between January 1, 2010, and June
30, 2014, in the database was 2119 (713 pediatric ALL and 1406 adult ALL), 3357, and 3423, respectively. The
number of patients with HSCT included in the cost analysis is shown in Figure 2. In the observation period, 1879
patients had HSCT, of whom 1687 fulfilled the additional inclusion requirements (no pre-existing diagnosis of
HSCT, state after HSCT or diagnosis of graft-versus-host disease during 1 year before the index quarter). A total
of 85% (1429 out of 1687) of the observable patients treated with HSCT had other malignant main discharge
diagnoses (shown in Table 1) in the hospital where the HSCT took place and were not included in the study
population. Analysis of cost was done on the remaining 258 patients with diagnoses under consideration for this
study (ALL, DLBCL and FL) and HSCT.

The age distribution of patients with HSCT differs for the investigated disease entities (Table 2). HSCT is
performed mostly in patients with ALL aged <60 years, whereas it is performed in patients aged >40 years in
patients with DLBCL and FL.

Depending on age and underlying disease, survival rates differed significantly in patients with HSCT. Over the
follow-up period of eight quarters, the proportion of surviving patients was 73% (22/30) in pediatric ALL, 47%
(21/45) in adult ALL, 32% (6/19) in DLBCL/FL with allogeneic HSCT and 50% (81/162) in DLBCL/FL with
autologous HSCT (Figure 3).

Direct total costs for patients with HSCT in each study subpopulation and total costs for the corresponding
control groups are shown in Table 3. Mean costs were calculated by dividing the sum of all costs generated within
the observation period by the number of all patients with HSCT at the index date. In the period of two quarters
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Table 1. Hematopoietic stem cell transplantation patients with other malignant diagnoses apart from

acute lymphoblastic leukemia, diffuse large B-cell lymphoma and follicular lymphoma.

Diagnosis (ICD-10 Code) N
Multiple myeloma and malignant plasma cell neoplasms (C90*) 513
Myeloid leukemia (C92*) 340
Anemia in chronic diseases classified elsewhere (D63*) 318
Myelodysplastic syndromes (D46*) 71
Hodgkin lymphoma (C81%*) 51
Monocytic leukemia (C93*) 35
Malignant neoplasm of testis (C62*) 34
Mature T/NK-cell lymphomas (C84+*) 30
Other 37
Total 1429

NK: Natural killer.

Table 2. Age and sex distribution for patients with hematopoietic stem cell transplantation.

Patient group Mean age, years (SD) Median age, years Male, n (%) Female, n (%)
ALL 26.12 (17.40) 24 46 (60) 31 (40)
- Pediatric 9.13 (5.26) 9 19 (61) 12 (39)
- Adult 37.57 (12.66) 38 27 (59) 19 (41)
DLBCL 56.26 (12.20) 59 94 (67) 47 (33)
FL 54.30 (8.17) 54 24 (60) 16 (40)

ALL: Acute lymphoblastic leukemia; DLBCL: Diffuse large B-cell lymphoma; FL: Follicular lymphoma; SD: Standard deviation.

100 P
90
80
70
60 —
50
40
30
20
10+

0 T T T T T T T 1
Qo Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8
Follow-up quarters

Proportion surviving (%)

Number at risk

—— Zﬁl?);atrlc ALL 30 30 29 29 27 27 26 24 22

=~ Adult ALL (allo) 45 40 40 37 35 33 29 25 21
—+— DLBCL/FL (auto) 162 150 133 126 118 107 100 91 81
DLBCL/FL (allo) 19 16 13 11 10 10 9 8 6

Figure 3. 2-year survival rates of acute lymphoblastic leukemia, diffuse large B-cell ymphoma and follicular
lymphoma patients with hematopoietic stem cell transplantation.

ALL: Acute lymphoblastic leukemia; allo: Allogeneic; auto: Autologous; DLBCL: Diffuse large B-cell lymphoma; FL:
Follicular lymphoma; Q: Quarter.
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Table 3. Total direct health care costs per patient (in €) with hematopoietic stem cell transplantation vs controls

with chemotherapy?.

Group Mean SD 25th percentile  Median 75th percentile  Min Max

ALL pediatric (allogeneic) 290,125 110,381 196,943 275,183 341,692 149,933 597,774
- Control 96,651 58,231 65,820 88,238 111,909 190 286,018
ALL adult (allogeneic) 246,266 107,765 171,390 215,150 282,315 92,425 497,411
- Control 85,674 74,097 33,314 78,094 115,667 159 304,039
DLBCL/FL (allogeneic) 230,399 129,136 131,195 204,896 333,734 56,701 576,534
- Control 55,201 31,701 43,929 51,277 68,127 147 120,926
DLBCL/FL (autologous) 107,457 54,679 74,491 91,403 115,753 34,235 328,123
— Control 54,732 37,961 34,147 47,048 64,729 64 266,919

Data are from the period two quarters before to eight quarters after HSCT and for age- and sex-stratified control groups.
ALL: Acute lymphoblastic leukemia; DLBCL: Diffuse large B-cell ymphoma; FL: Follicular lymphoma; HSCT: Hematopoietic stem cell transplantation; Min: Minimum; Max: Maximum;
SD: Standard deviation.

Mean indirect costs per patient (€)

= 10,000 20,000 30,000 40,000 50,000 60,000
| | | | | | |
ALL adult
(allogeneic) .
Control
DLBCL/FL
(allogeneic) I
Control H Q2-Q1

pre-index period
B Index quarter
DLBCL/FL 1st year .
post-index period
(autologous)
B 2nd year )
Control post-index period

Figure 4. Mean indirect costs per patient (in €) with hematopoietic stem cell transplantation over time versus
controls with chemotherapy. Data are from the period two quarters before to eight quarters after HSCT and for age-
and sex-stratified control groups.

ALL: Acute lymphoblastic leukemia; DLBCL: Diffuse large B-cell lymphoma; FL: Follicular lymphoma; HSCT:
Hematopoietic stem cell transplantation; Q: Quarter.

before and eight quarters after HSCT, average direct healthcare costs were found to be €290,125 in pediatric
ALL, €246,266 in adult ALL, €230,399 in DLBCL/FL with allogeneic HSCT and €107,457 in DLBCL/FL with
autologous HSCT. Patients with HSCT had two- to four-times higher total healthcare cost within the observation
period of two quarters before and eight quarters after HSCT compared with the age- and sex-matched control
groups.

In addition to direct costs due to healthcare resource utilization, there are considerable indirect costs incurred by
patients with malignant hematologic diseases (Figure 4). Indirect costs comprise sick pay and productivity loss and
thus only occur in the adult working population. Productivity loss was estimated by multiplying the number of
sick leave days by the average loss of gross value added provided by the German Federal Institute for Occupational
Safety and Health (BAuA). Indirect costs in the period two quarters before HSCT to eight quarters after ranged
from €20,258 in DLBCL/FL with allogeneic transplant (8.1% of overall cost) to €29,881 in DLBCL/FL with
autologous transplant (21.8% of overall cost), and €52,939 in adult ALL patients (17.7% of overall cost).

Independent of the underlying diagnosis, most costs in HSCT patients were incurred from hospital treatment
(80-90%), followed by cost for medication (7-14%) and ambulatory cost to a lesser extent (2-5%; Table 4).
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Table 4. Total direct healthcare costs per patient (in €) with hematopoietic stem cell transplantation per

Research Article

cost sectort.
Sector Mean Percentage SD Median Min Max

ALL pediatric (allogeneic)

Hospital 261,350 90.1 110,090 222,467 128,961 579,756
Medication 20,076 6.9 13,798 16,380 2902 54,886
Ambulatory 6685 2.3 5185 4824 93 20,889
Remedies 1358 0.5 1672 730 0 5478
Technical aids 656 0.2 1160 38 0 4355
Total direct costs 290,125 100.0 110,381 275,183 149,933 597,774

ALL adult (allogeneic)

Hospital 201,876 82.0 83,509 182,446 64,765 449,611
Medication 33,847 13.7 41,892 18,794 2754 224,839
Ambulatory 9196 3.7 5288 8874 1476 30,193
Technical aids 690 0.3 3207 13 0 21,616
Remedies 659 0.3 1307 168 0 7482
Total direct costs 246,266 100.0 107,765 215,150 92,425 497,411

DLBCL/FL (allogeneic)

Hospital 188,574 81.8 124,394 132,226 45,963 545,822
Medication 31,501 13.7 44,075 23,709 0 193,148
Ambulatory 7886 3.4 5035 7472 1453 19,273
Technical aids 1323 0.6 3006 0 0 9930
Remedies 1115 0.5 2130 0 0 7250
Total direct costs 230,399 100.0 129,136 204,896 56,701 576,534
DLBCL/FL (autologous)

Hospital 87,340 81.3 51,993 73,074 29,624 320,070
Medication 14,397 134 15,094 9080 189 76,185
Ambulatory 5077 4.7 3703 4447 103 22,299
Remedies 323 0.3 922 0 0 8963
Technical aids 320 0.3 707 0 0 6155
Total direct costs 107,457 100.0 54,679 91,403 34,235 328,123

TData are from the period two quarters before to eight quarters after HSCT.
ALL: Acute lymphoblastic leukemia; DLBCL: Diffuse large B-cell lymphoma; FL: Follicular lymphoma; HSCT: Hematopoietic stem cell transplantation; Min: Minimum;
Max: Maximum; SD: Standard deviation.

Mean direct healthcare costs in patients with HSCT rose in the two quarters before HSCT, building to a peak
in the quarter of transplantation before falling again. In year 2 after HSCT in pediatric ALL and DLBCL/FL
(autologous), costs were <€20,000. In adult ALL, healthcare costs in year 2 after HSCT were approximately
€30,000. The highest average cost per patient in year 2 after HSCT was seen in patients with a diagnosis of
DLBCL/FL who received allogeneic HSCT; these costs were higher than in year 1 after HSCT. Pediatric ALL
was associated with the highest cost in the quarter of HSCT (€133,585) and lowest cost in year 2 after HSCT
(€11,949) compared with the other three subpopulations evaluated (Figure 5).

Discussion

To the best of our knowledge, this is the first study to investigate costs associated with HSCT in patients with ALL,
DLBCL and FL. Results showed that HSCT in the treatment of ALL is associated with substantial healthcare costs.
These findings are generally consistent with other recent investigations done in EU countries. Among patients
with relapsed/refractory Philadelphia-negative B-cell relapsed/refractory ALL, costs associated with HSCT were
€133,965 (including €26,337 for HSCT itself) in Belgium; estimated costs were €118,672 in the HSCT period
and €68,344 during chemotherapy before HSCT in France [15,16]. Of note, there were differences in design between
the studies. For example, in the French study, the index date was the diagnosis date for ALL, whereas in our study,
the index was the HSCT quarter. The French study was based on chart review and separated the chemotherapy and
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Mean direct healthcare costs per patient (€)
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Mean direct healthcare costs per patient (in €) with hematopoietic stem cell transplantation in selected observation periods
versus controls with chemotherapy.
ALL: Acute lymphoblastic leukemia; DLBCL: Diffuse large B-cell lymphoma; FL: Follicular lymphoma; Q: Quarter.

HSCT periods, whereas our study was based on claims data and did not differentiate between the chemotherapy and
HSCT periods. Additionally, there may be differences in measurement periods due to data limitations (differences
in time to patient death or loss to follow-up). However, we found the results from these studies were generally
consistent with our study.

Costs are even higher in the USA. In patients with DLBCL, the average total healthcare cost was estimated to
be US$248,390 during the index hospitalization and $455,741 1 year after the index date [17]. In patients with
ALL, during the first year following HSCT, the total cost was estimated to be US$683,099 based on two US
nationally representative, large claims databases [18]. Consistent with our analysis, hospitalization represented the
largest component of the overall cost. Another more recent US claims-based study estimated that the total cost of
allogeneic HSCT for patients with ALL was US$669,711 (US$275,642 per patient for the index hospitalization
period and US$394,069 during the year following the index period) [191. In a US study that used a national private
claims database (including patients across multiple diagnoses [ICD-9 diagnosis codes]), the median total cost
reported for allogeneic HSCT was US$203,026, with the majority of costs incurred during the initial transplant
hospitalization [20]. Consistent with our analysis, costs were higher for pediatric patients versus adults and for
allogeneic HSCT versus autologous HSCT.

Within the first 2 years after transplantation, healthcare costs were two- to four-times higher compared with
age- and sex-matched patients who did not receive HSCT for the same indication. In this study the cost impact
of HSCT (i.e., the difference in cost utilized for patients with HSCT vs those without) observed in pediatric ALL
was on average almost €200,000 covering an observation period of 1 year before and 2 years after transplant. The
cost impact of allogeneic HSCT in adult ALL and DLBCL/FL was €160,000 and €175,000, respectively. Patients
receiving autologous HSCT in DLBCL/FL were associated with additional costs of €50,000.

The highest healthcare costs and most intensive healthcare resource utilization in Germany were observed within
the first year following the HSCT, which is consistent with results from other studies [18]. The main driver of high
economic burden is hospitalizations, which accounted for more than 80% of direct healthcare costs. In addition
to direct healthcare cost, the indirect cost in adult patients induced by sick pay and productivity loss add another
15-20% to the potential overall cost.

This analysis was subject to certain limitations. Retrospective claims data analyses are subject to potential coding
errors or data omissions. Although the sample size was relatively small, our findings are likely to be representative of
the economic burden of allogeneic HSCT in ALL, DLBCL and FL in Germany. To avoid underestimation of the
overall economic burden, indirect cost was calculated in terms of sick pay and productivity loss. This calculation
did not include further nonmedical and nonpharmacy costs incurred by patients or caregivers, such as temporary
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housing or transportation. Further research would be warranted to assess the nonmedical and nonpharmacy costs.
Selection of patients for the control group was a further limitation of the study. Our control groups included patients
diagnosed with ALL, DLBCL or FL who did not receive HSCT. Matching of controls was based on age and sex
because the claims database did not include additional information that could be used to match cases with controls
(e.g., disease characteristics, comorbidities, prior lines of therapy, time to remission/duration of remission). Because
there may have been important differences between the control and study groups that have not been accounted for,
the control groups should be regarded as descriptive.

Conclusion

Hematopoietic stem cell transplantation is associated with substantial cost in the treatment of malignant hematopoi-
etic diseases. Indirect cost due to sick leave and consecutive productivity loss constitute relevant additional cost
factors in Germany. Novel and effective therapies that reduce HSCT use could potentially reduce total medical
costs.

Summary points

e This analysis investigated costs associated with hematopoietic stem cell transplantation (HSCT) (between January
1, 2010, and June 30, 2014) in patients with acute lymphoblastic leukemia (ALL), diffuse large B-cell lymphoma
(DLBCL) and follicular lymphoma (FL), based on claims data from a German study population; costs were also
calculated for age- and sex-matched controls.

e Among 258 patients with HSCT, total direct costs per patient during the observation period were €290,125
(pediatric ALL), €246,266 (adult ALL), €230,399 (DLBCL/FL allogeneic) and €107,457 (DLBCL/FL autologous).

e Direct costs in age- and sex-matched controls without HSCT were €96,651, €85,674, €55,201 and €54,732,
respectively.

e Indirect costs per patient with HSCT were €52,939 (adult ALL), €20,285 (DLBCL/FL allogeneic) and €29,881
(DLBCL/FL autologous).

e Indirect costs in age- and sex-matched controls without HSCT were €38,059, €22,483 and €26,395, respectively.

e Within the first 2 years after transplantation, healthcare costs are two- to four-times higher in patients who
receive HSCT compared with age- and sex-matched controls who do not receive HSCT.

e Indirect costs due to sick leave and productivity loss constitute additional costs.

e Limitations of this study include the use of a retrospective claims database that could have resulted in data
omissions and a relatively small sample size.

e Novel therapies that reduce HSCT use could reduce medical costs.
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