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Background

Previously, a clear relation between cumulative busulfan expo-
sure (AUC) and clinical outcomes after pediatric and young
adult allogeneic hematopoietic cell transplantation (HCT) was
shown. As these studies involved only a small number of pa-
tients with inborn errors of immunity (IEl), the optimal target
for this group remains unclear.

Objective
The objective of this study was to assess the optimal busulfan
exposure in pediatric and young adult |EIl patients.

Methods

Patients who received a busulfan-based conditioning regimen
between 2000 and 2023 from 17 centers were included. Our
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main outcome of interest was event-free survival (EFS); events
considered were graft-failure (GF), and mortality. Other out-
comes of interest were the most recent (myeloid or whole
blood) donor chimerism. Patients were categorized into 4 IEI
subgroups: combined immunodeficiency (CID), severe com-
bined immunodeficiency (SCID), neutrophil disorders and he-
mophagocytic lymphohistiocytosis (HLH)-related disorders.
Busulfan exposure was calculated by individual centers
(AUCCENTER) and was re-estimated using all raw concentra-
tion-time profiles with nonlinear mixed effect modeling
(AUCNONMEM) by applying an externally validated busulfan
pharmacokinetic (PK) model (Bartelink, 2012). To assess the
validity of the AUC prediction among centers, we compared
the AUCCENTER with AUCNONMEM. To evaluate the busul-
fan AUCNONMEM in relation with the outcomes of interest,
we used propensity score adjusted Weibull survival functions
and Fine-Gray competing risk regression.

Results

Overall, 562 patients were included: 154 (27.4%) SCID, 173
(30.8%) CID, 101 (18.0%) HLH and

134 (23.8%) neutrophil disorders. Median age was 1.7 years
(range 0.08-27.0). CID disease subtype was an effect modifier
(P = 0.03), therefore, patients with SCID, HLH-related, and
neutrophil disorders were analyzed together (n = 389). The

B)
80%
=39

80 . . n

chimerism groups 5%

-

W <10% or graft failure

M 10-50% o

W 50-90% 90

H >90%
60

40%
=24

40 A p

30%

n=18
20 1 e 16%

n:mm% 1—5?1 14% 14% n=8
n=8 - n=20 1194n=15
n=12
%
4%
n=7 N

<50

50-70 70-90

busulfan exposure group (mgxh/L)

Figure 1. A) The busulfan exposure calculated by the centers (AUC gyreq) versus the exposure estimation using a validated pharmacokinetic
model (AUConvev; centers denoted by color), B) donor chimerism stratified by AUC subgroups.
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Figure 2. Propensity score-adjusted Fine-Gray Kaplan-Meier plots of event-free survival stratified for 3 AUC busulfan exposure groups (<70,
70-90, and >90 mg x h/L). Patients with (A) SCID, HLH-related, and neutrophil disorders, (B) SCID, (C) HLH-related, and (D) neutrophil dis-

orders.

median busulfan AUCNONMEM was 69.0 mgxh/L and cor-
related poorly with AUCCENTER (r? = 0.54; Figure 1A). In pa-
tients with the found optimal busulfan AUCNONMEM of 70-
90 mgxh/L, 2-year EFS was 87.9% (95% confidence interval
[CI] 80.3-92.6%), superior to < 70 mgxh/L (adjusted hazard
ratio [HR] 1.97, 95% Cl 1.11-3.49, P = 0.02), and > 90 mgxh/L
(adjusted HR 5.05, 95% Cl 2.43-10.49, P < 0.0001, Figure 2A-
D). Donor chimerism increased with higher busulfan AUC-
NONMEM, plateauing at 90 mgxh/L (Figure 1B). For CID pa-
tients, an optimal AUCNONMEM for donor chimerism was
found to be > 70 mgxh/L, while no optimal AUCNONMEM for
EFS > 50 mgxh/L was found.

Conclusions

Improved EFS and higher donor chimerism may be achieved
by targeting a cumulative busulfan AUCNONMEM of 80
mgxh/L (range 70-90). The data stresses the importance to
uniformly use a validated population PK-model to estimate
the AUCNONMEM.

De abstractpresentatie van Tim Bognar werd bekroond met
de prijs voor Best Abstract 2024.
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Background

Prescribing cascades occur when new so-called marker medi-
cations are prescribed to treat adverse drug reactions (ADRs)
caused by an initial medication (index). This can lead to poly-
pharmacy and increased healthcare costs. While dose reduc-
tion is often suggested as a strategy to mitigate prescribing
cascades, the extent to which the dosage of an index medica-
tion affects the development of these cascades remains un-
known.

Objective

This study aimed to investigate the dose-dependence of pre-
scribing cascades across a range of medications.
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Methods

We performed a cohort study using prescription sequence
symmetry analysis (PSSA) with data from over 600 Dutch com-
munity pharmacies. The relationship between different doses
of index medications and the occurrence of 18 prescribing
cascades was examined, including ACE inhibitors (ACEls), sta-
tins, proton pump inhibitors (PPIs), diuretics, and antidepres-
sants. Dose categories were determined using the World
Health Organization (WHO) defined daily dose (DDD) classifi-
cation, divided into low (< 0.50 DDD), medium (> 0.50 and
< 1.50 DDD), and high (> 1.50 DDD) dose groups. Adjusted
sequence ratios (aSRs) were calculated, with an aSR greater
than 1 indicating the occurrence of a prescribing cascade.
A dose-dependent relationship was confirmed when aSRs in-
creased with higher doses and their 95% confidence intervals
(Cls) did not overlap.

Results

Of the 18 cascades analyzed, 12 showed a dose-dependent
relationship. Notably, all seven ACEl-related cascades dis-
played a dose-dependent relationship. The aSR for ACEI-
induced cough followed by antitussives increased from 2.09
(95% Cl: 1.95-2.23) in the low-dose group to 2.75 (95% Cl:
2.67-2.83) in the high-dose group. Similarly, for ACEl-induced
cough followed by inhaled adrenergics, the aSR increased
from 0.86 (95% Cl: 0.71-1.00) in the low-dose group to 1.51
(95% Cl: 1.44-1.59) in the high-dose group (Figure 1). Statins
also exhibited dose-dependency in three of the six cascades.
In contrast, no dose-response relationship was observed for
cascades involving PPIs and diuretics.
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Figure 1. Each plot displays the adjusted sequence ratio (aSR) for low, medium, and high doses with confidence intervals.
An increasing aSR with higher doses, without overlapping confidence intervals, indicates a dose-dependent relationship.
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Conclusions

These findings underscore the importance of dosage in mana-
ging prescribing cascades, particularly for ACEls and possibly
statins. Pharmacists and clinicians should remain vigilant for
ADRs at higher doses and consider dose reduction as a strate-
gy to reverse or prevent prescribing cascades. Further research
is necessary to assess the effectiveness of dose adjustments in
preventing ADRs and prescribing cascades.
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Background

Pemetrexed is a cornerstone in the treatment of non-small cell
lung cancer. Although this drug is generally well-tolerated,
a substantial part of the patients receiving pemetrexed expe-
rience dose- or treatment-limiting toxicities, the foremost be-
ing neutropenia. Grade Ill/IV neutropenia has reported inci-
dences up to 26% and can lead to hospitalization, treatment
interruption, or even death. Based on in vitro and preclinical
data pemetrexed-associated neutropenia can be prevented
by treatment with prophylactic folinic acid.

Objective

The main objective of this study was to evaluate the effect of
oral folinic acid in preventing pemetrexed-associated neutro-
penia.

Methods

A multicenter, open-label, double-arm, randomized trial was
performed. Fifty patients treated with pemetrexed were ran-
domized in a 1:1 ratio to either receive oral folinic acid 24
hours after pemetrexed administration for 3 days or receive
standard of care without folinic acid. The primary endpoint
was the difference in neutrophil count between both groups
after the first cycle of chemotherapy at nadir. Secondary end-
points were the neutrophil count after the second cycle of che-
motherapy, grade of neutropenia, efficacy of oncological
treatment, renal function and the incidence of dose delays and
reductions of pemetrexed.

Results

In total, 24 patients were included in the folinic acid group and
26 patients in the control group. Primarily, a higher absolute
neutrophil count (P < 0.01) after the first cycle of chemothera-
py was observed in the folinic acid group (median: 3.79; inter-
quartile range [IQR]: 2.22-4.93) compared to the control group
(median: 1.85; IQR: 1.43-3.78).

Secondarily, a higher neutrophil count (P = 0.01) was observed
after the second cycle of chemotherapy in the folinic acid
group (median: 2.60; IQR: 2.03-4.41) compared to the control
group (median: 1.76; IQR: 0.87-2.73). The incidence of grade
| neutropenia after the first cycle of chemotherapy was 4% in
the folinic acid group vs. 27% in the control group (P = 0.04).
The incidence of grade Il neutropenia was 0% in the folinic acid
group vs. 15% in the control group (P = 0.05). No differences
were observed in the efficacy of treatment, renal function,
dose reductions, delays, or discontinuation of treatment. Also
no serious adverse events related to the treatment with folinic
acid were observed.

Conclusions

Prophylaxis with oral folinic acid is effective in preventing
pemetrexed-associated neutropenia and should be incorpo-
rated in the standard of care. Prospective evaluation after im-
plementation may serve to validate our findings with respect
to real-world reduction in toxicity and efficacy of lung cancer
treatment.



