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Abstract

Background and Objective Older adults initiating dialysis have a high risk of mortality and that risk may be related to poten-
tially inappropriate medications (PIMs). Our objective was to identify and validate mortality risk associated with American
Geriatrics Society Beers Criteria PIM classes and concomitant PIM use.

Methods We used US Renal Data System data to establish a cohort of adults aged > 65 years initiating dialysis (2013-2014)
and had no PIM prescriptions in the 6 months prior to dialysis initiation. In a development cohort (40% sample), adjusted
Cox proportional hazards models were performed to determine which of 30 PIM classes were associated with mortality (or
“high-risk” PIMs). Adjusted Cox models were performed to assess the association of the number of “high-risk” PIM fills/
month with mortality. All models were repeated in the validation cohort (60% sample).

Results In the development cohort (n=15,570), only 13 of 30 PIM classes were associated with a higher mortality risk.
Compared with those with no “high-risk” PIM fills/month, patients having one “high-risk” PIM fill/month had a 1.29-fold
(95% confidence interval 1.21-1.38) increased risk of death; those with two or more “high-risk” PIM fills/month had a 1.40-
fold (95% confidence interval 1.24-1.58) increased risk. These findings were similar in the validation cohort (n=23,569).

Conclusions Only a minority of Beers Criteria PIM classes may be associated with mortality in the older dialysis population;
however, mortality risk increases with concomitant use of “high-risk” PIMs. Additional studies are needed to confirm these
associations and their underlying mechanisms.

1 Introduction

With approximately 50% of older adults initiating dialysis
experiencing death within a year [1], there is a significant
need to identify and mitigate risk factors. Polypharmacy is

Less than half of medication classes in the American
Geriatrics Society Beers Criteria increase the risk of
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death in older adults who are new to dialysis.

For older adults who are new to dialysis, having more
than one “high-risk” medication classes may increase the
risk of experiencing death.

[2, 3]. To support prescribing practices that minimize these
complications, the American Geriatrics Society (AGS) Beers
Criteria is an important tool that provides a list of potentially
inappropriate medications (PIMs)—medications that carry a
greater risk of harm than benefit in older adults [4]. While the
Beers Criteria includes guidance for medication use in older
adults with reduced kidney function, it does not provide spe-
cific guidance for those receiving dialysis. Because PIMs are
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commonly prescribed to patients receiving dialysis [5, 6], it
is important to uncover the evidence on the mortality risk of
PIMs in the older dialysis population. Such inquiry can inform
both investigations of mechanisms underlying associations
between PIMs and mortality and interventions targeting older
adults receiving dialysis.

The prevalence of PIMs in older adults with advanced
chronic kidney disease ranges from 24 to 66% [7-10], and
the risk of harm includes adverse drug events and, in some
instances, hospitalizations and death [8, 11, 12]. However,
older adults receiving dialysis may have different levels of
risk of harm from PIM use. First, risk associated with some
PIMs may be altered in renal failure because of impaired
renal clearance and/or lower cytochrome P450 metabolism
of non-renally cleared medications [13]. Hemodialysis may
provide clearance of some PIMs; however, the extent of PIM
clearance depends on the medication’s properties (i.e., water
solubility, protein bound, molecular weight, volume of dis-
tribution) and is highly variable [14]. Second, kidney disease
often co-occurs with other conditions, such that an older adult
receiving dialysis may have clinical indications for the use of
multiple PIMs (e.g., concomitant use of benzodiazepine and
gabapentin) [15]. While multiple PIMs may confer a greater
risk of harm in other populations [16], it is not clear if that
would be the case among older patients receiving dialysis
whose kidney failure alone, but also when combined with
multimorbidity, and geriatric syndromes, limits their life
expectancy [17].

Understanding the value of applying the AGS Beers Cri-
teria to the older dialysis population can help dialysis clini-
cians prevent medication-related problems [18]. As an initial
step, our objective was to identify the mortality risk associ-
ated with having prescriptions for individual and multiple
PIM classes. Because the prevalent dialysis population pre-
sents both survival bias and selection bias in relation to long-
term PIM use, we selected a new PIM user design in a cohort
of older adults new to dialysis to assess these associations.

2 Methods
2.1 Study Design

This is an observational study to identify individual PIM
classes associated with mortality in older dialysis patients.
The US Renal Data System, including the Centers for Medi-
care and Medicaid Services Medical Evidence form (2728)
and Medicare claims (Parts A, B, and D), was used to estab-
lish the cohort and ascertain clinical characteristics, clini-
cal events, and prescriptions. This study was reviewed by
the Johns Hopkins School of Medicine Institutional Review
Board and was determined to be exempt.
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2.2 Study Population

From the US Renal Data System, the study population
included adults aged > 65 years who were enrolled in Medi-
care Parts A, B, and D and initiated hemodialysis between
1/1/2013 and 12/31/2014. These years corresponded with
the 2013 introduction of Medicare Part D coverage for a
specific PIM class, benzodiazepines [12]. The exclusion
criteria included patients who had prescription claims for
PIMs (PIM ascertainment detailed below) in the 6 months
prior to dialysis initiation, patients with missing race and
body mass index (BMI) data, and those who became ineligi-
ble during the first 90 days after dialysis initiation. Reasons
for this ineligibility included loss of Medicare coverage,
change in dialysis modality, withdrawal from dialysis, kid-
ney transplantation, or mortality. With these criteria, 39,319
patients met eligibility (Fig. 1). By randomization, 40% were
assigned to a development cohort and 60% to a validation
cohort. Table 1 of the Electronic Supplementary Material
(ESM) provides a comparison of patient characteristics
among those who met eligibility and those who did not.

2.3 Variables

The exposure variables were the 30 PIM classes listed in the
2019 AGS Beers Criteria that are “considered potentially
inappropriate in most older adults” (Table 2 of the ESM)
[4]. A comprehensive list of medications within each of the
PIM classes was compiled in a systematic manner. First,
informaticists used Micromedex, the control vocabularies of
MEDLINE and Embase, and medication websites to gener-
ate a trade and generic medication name list. Second, this list
was curated to allow medications with multiple mechanisms
of action to be represented in more than one PIM class. We
removed PIMs with topical or ocular routes of administra-
tion. The final list was imported into Stata code to query
Medicare Part D claims for PIMs.

Evidence for a prescription claim was used to identify
patients who were dispensed a prescription for a PIM.
Potentially inappropriate medication exposure was defined
in 30-day person-month windows to account for the highly
variable intra-person PIM dispensing patterns observed. To
account for as-needed use of several PIM classes, one 7-day
grace period was allowed between the end of one prescrip-
tion (date prescription filled + days’ supply) and the fill date
of the subsequent PIM prescription. There was no lag after
the end of a prescription given the short-acting nature of
PIMs. Similar to PIM exposure, the PIM count was quanti-
fied for any given 30-day person-month.

The primary outcome was all-cause mortality identified
through USRDS Core Standard Analytic Files (patient file)
data, augmented through linkage with the Social Security
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N=561,304

Individuals in USRDS with Medicare Part D Claims
January 1, 2013 to December 31, 2014

Individuals without Medicare

A 4

Payer Part A, B, or MPO
N=383,833

N=177,471

Individuals with Medicare Payer Part A, B, or MPO
January 1, 2013 to December 31, 2014

Age <65 years OR

A 4

A 4

Not Receiving Hemodialysis
N=104,995

N=72,476

Individuals aged 265 Years receiving Hemodialysis
January 1, 2013 to December 31, 2014

First Hemodialysis Start Date

A4

Before January 1, 2013
N=23,879

N=48,597

Individuals with First Hemodialysis Service Date
January 1, 2013 to December 31, 2014

Missing Race or BMI OR modality change,
death, loss of Medicare coverage

A4

v

<91 Days From First Service Date

N=39,319

Individuals eligible for Analytic Cohort

N=9,278

\ 4
Training Cohort (40%)
January 1, 2013 to December 31, 2014
N=15,750

Validation Cohort (60%)
January 1, 2013 to December 31, 2014
N=23,569

Fig. 1 Cohort selection flow. BMI body mass index, MPO Medicare Primary, Other, USRDS US Renal Data System

Death Master File. This outcome was ascertained for each
individual so there were no patients lost to follow-up. Model
covariates were ascertained from the Centers for Medicare
and Medicaid Services 2728 form and diagnosis (Interna-
tional Classification of Diseases, Ninth Revision) and proce-
dural (healthcare common procedure coding system/current
procedural terminology) codes in Medicare claims during
the time between Medicare enrollment and 90 days after
enrollment. These patient demographic and clinical char-
acteristics included age, sex, race, ethnicity, BMI, diabetes
mellitus, cardiovascular disease, peripheral vascular disease,
hypertension, chronic obstructive pulmonary disease, his-
tory of cancer, drug dependence (i.e., dependence on illicit
drugs), inability to ambulate, institutionalization, tobacco
use, end-stage renal disease (ESRD) cause, and geographic
region.

2.4 Statistical Analyses

The development cohort was used to estimate the risk of
mortality associated with PIM dispensing for each of the 30
PIM classes using Cox proportional hazard models. Each
model was censored for the end of the follow-up (9/1/2015),
end of Medicare coverage, change in dialysis modality, with-
drawal from dialysis, kidney transplantation, or mortality.
Potentially inappropriate medications were treated as a time-
varying exposure. For all analyses, patients with a given PIM
were compared to those without that PIM to be consistent
with previous research in patients undergoing dialysis [19].
This was appropriate because the indications for PIMs are
broad and common in this population; furthermore, the indi-
cations are not necessarily captured through claims. To mini-
mize confounding, the models were adjusted for age, sex,
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race, ethnicity, diabetes, cardiovascular disease, peripheral
vascular disease, hypertension, chronic obstructive pulmo-
nary disease, history of cancer, drug dependence, inability
to ambulate, institutionalization, tobacco use, ESRD cause,
and geographic region. Of note, BMI had no association in
univariate analyses so it was not included in the final models.

Potentially inappropriate medications were grouped as
“high risk” or “low risk” based on the trend of the hazard
ratio (HR): if the HR was > 1, irrespective of its confidence
interval including 1 or not, the PIM was assigned as “high
risk”. Potentially inappropriate medications with an HR <1
were all assigned as “low risk”. After identifying “high-risk”
PIMs, those with an HR > 1 for mortality, descriptive statis-
tics of cohort characteristics were performed, stratified by
the number of “high-risk” PIM fills within any given month
(none, one, and two or more). Further, the risk of mortality
associated with a “high-risk” PIM fill count in any given
month (none, one, and two or more) was estimated using the
Cox proportional hazards model (adjusting for same covari-
ates described above). The validation cohort was used to
repeat these models. In a combined cohort, interaction terms
were added to the model to test for the interaction between
PIM count and age (65-70 years and > 70 years) and sex.
A two-sided a of 0.05 was used to indicate a statistically
significant difference. Only complete cases were included
in the regression models. The only variables with missing
data were race (< 1%) and BMI (< 1%). Proportional haz-
ards models were confirmed visually by graphing the log-log
plot of survival and statistically using Schoenfeld residuals.
All analyses were performed using Stata 14.2/MP for Linux
(College Station, TX, USA).

3 Results
3.1 Mortality Risk of PIM Classes

Among patients in the development cohort (n=15,750),
the median (interquartile range) time to death was 0.64
(0.33-1.07) years and the mortality rate was 6.4 (6.2-6.6)
deaths per 10,000 person-years. Among the 30 PIM classes,
mortality risk was higher among patients with any expo-
sure (compared with those without) to 13 PIM classes
(Table 1; Fig. 2). Among these 13 “high-risk” PIM classes,
the most prevalent in descending order were opioids [HR
1.27 (1.2, 1.34)] (54.6%), corticosteroids [HR 1.12 (1.01,
1.24)] (20.7%), and benzodiazepines [HR 1.18 (1.08, 1.29)]
(18.6%). Table 2 shows the remaining 17 “low-risk” PIM
classes in which the risk of mortality was not higher among
those with PIM exposure. Proton pump inhibitors, antihy-
pertensives, and insulin are among those PIMs.
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3.2 Cohort Characteristics

During the observation period, only 31% (n=4909) in the
development cohort had no exposure to any of the “high-
risk” PIMs, while 51% (n=28048) and 18% (n=2793) had
one and two or more fills in any given month, respectively.
Compared with those with none or only one fill for a “high-
risk” PIM, those with two or more fills for a “high-risk” PIM
within any given month had a greater proportion of men,
comorbid conditions such as chronic obstructive pulmonary
disease, peripheral vascular disease, and cancer, as well as
functional limitations, including inability to ambulate, insti-
tutionalization, and disabled employment status (Table 3).

3.3 PIM Count and Mortality Risk

Compared with those with no “high-risk” PIM fills/month,
patients having one “high-risk” PIM fill/month were 1.29-
fold (95% confidence interval [CI] 1.21-1.38) more likely
to die; those with two or more “high-risk” PIM fills/month
were at a 1.40-fold (95% CI 1.24-1.58) increased risk. There
were no differences in the association of PIM count by age
(p=0.54) or sex (p=0.69).

Table 1 “High-risk” PIM classes®

PIM class HR (95% CI) Proportion
(%) in cohort
Antispasmodics 1.42 (0.97-2.09) 1.0
Acetylcholinesterase 1.38 (0.97-1.97) 0.7
Inhibitors
Opioids 1.27 (1.20-1.34) 54.6
Benzodiazepines 1.18 (1.08-1.29) 18.6
Antipsychotics 1.18 (1.02-1.37) 6.0
Antiemetics 1.18 (0.97-1.42) 6.3
Antiparkinsons 1.16 (0.52-2.58) 0.3
Antiinfective 1.13 (0.81-1.57) 23
Corticosteroids 1.12 (1.01-1.24) 20.7
Anticholinergics 1.11 (0.90-1.37) 4.1
Estrogens 1.01 (0.45-2.25) 0.3

The mortality risk was obtained from a Cox proportional regression
model adjusting for age, sex, race, ethnicity, diabetes, cardiovascular
disease, peripheral vascular disease, hypertension, chronic obstruc-
tive pulmonary disease, history of cancer, drug dependence, tobacco
use, inability to ambulate, institutionalization, end-stage renal disease
cause, and geographic region

CI confidence interval, HR hazard ratio, PIM potentially inappropri-
ate medication

*PIM classes associated with mortality (based on an HR > 1)
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Fig.2 Forest plot of potentially inappropriate medication (PIM)
classes and mortality risk in development and validation cohorts. Plot
shows the development cohort in black (N=15,750) and the valida-
tion cohort in gray (N=23,569). Adjusted hazard ratios (and 95%
confidence intervals) shown, adjusting for age, sex, race, ethnicity,
diabetes mellitus, cardiovascular disease, peripheral vascular dis-

3.4 Validation

The validation cohort (n=23,569) had similar demographic
and clinical characteristics to the development cohort (Table 3
of the ESM), similar median (interquartile range) time to death
[0.64 (0.33-1.06) years] and mortality rate [6.4 (6.2—6.6)
deaths per 10,000 person-years]. Using the validation cohort,
we found HRs for mortality to be similar to the development
cohort (Fig. 2; Table 4 of the ESM). Compared with those with
no “high-risk” PIM fills/month, patients having one “high-
risk” PIM fill/month were 1.27-fold (95% CI 1.21-1.34) more
likely to die; those with two or more “high-risk” PIM fills/
month were at a 1.30-fold (95% CI 1.17—1.45) increased risk.

| 1
0.25 0.5 1 2 4 8
Hazard Ratio

ease, hypertension, chronic obstructive pulmonary disease, history of
cancer, drug dependence, tobacco use, inability to ambulate, institu-
tionalization, end-stage renal disease (ESRD) cause, and geographic
region. Non DHP CCB non-dihydropyridine calcium channel block-
ers, NSAIDS non-steroidal anti-inflammatory drugs, RAS renin-angio-
tensin-system, USRDS US Renal Data System

4 Discussion

We examined the mortality risk associated with 30 unique
AGS Beers Criteria PIM classes in a nationally representa-
tive cohort of incident older patients receiving hemodialysis.
While most (n=17) PIM classes had no association with
increased mortality, we found 13 of these PIM classes car-
ried a risk of mortality (indicated by an HR > 1), primarily
those representing psychoactive medications (e.g., opioids,
corticosteroids, and benzodiazepines). Compared with
those without any “high-risk” PIMs, those with two or more
“high-risk” PIMs or one “high-risk” PIM had a 40% and
29% greater hazard of mortality, respectively. These findings
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Table2 “Low-risk” PIM classes®

PIM class HR (95% CI) Proportion
(%) in cohort
Antidepressants 0.95 (0.87-1.02) 25.1
Proton pump Inhibitors 0.89 (0.83-0.94) 40.6
Antiepileptics 0.88 (0.80-0.96) 20.7
H2 receptor blockers 0.88 (0.76-1.02) 8.5
NSAIDs 0.84 (0.71-1.01) 9.3
Non-dihydropyridine calcium  0.83 (0.70-0.98) 6.8
channel blockers
Insulin 0.81 (0.75-0.88) 31.5
Barbiturates 0.64 (0.29-1.42) 0.3
Central alpha-1 agonists 0.64 (0.55-0.74) 13.4
RAS inhibitors 0.61 (0.61-0.73) 32.1
Sulfonylureas 0.50 (0.37-0.68) 3.7
Alpha-1 blockers 0.49 (0.39-0.61) 6.8
Thiazolidinediones 0.44 (0.23-0.84) 1.0
Antithrombotics 0.33 (0.05-2.35) 0.1
Androgens 0.16 (0.02-1.13) 0.3

The mortality risk was obtained from a Cox proportional regression
model adjusting for age, sex, race, ethnicity, diabetes, cardiovascular
disease, peripheral vascular disease, hypertension, chronic obstruc-
tive pulmonary disease, history of cancer, drug dependence, tobacco
use, inability to ambulate, institutionalization, ESRD cause, and geo-
graphic region

CI confidence interval, HR hazard ratio, NSAIDs non-steroidal anti-
inflammatory drugs, PIM potentially inappropriate medication, RAS
renin-angiotensin-system

*PIM classes not associated with mortality (based on an HR < 1)

show that most PIMs included in the Beers Criteria may not
increase the mortality risk and suggests additional studies
may be warranted to create criteria tailored for the older
dialysis population.

Our findings are consistent with prior studies. Studies
that have explored individual PIM classes have identified
that opioids and short-acting benzodiazepines when co-
dispensed with opioids are associated with mortality in
patients receiving dialysis [19]. Additionally, studies that
include all PIMs as a single exposure variable have dem-
onstrated that mortality risk is increased when any PIM is
present in separate cohorts of nursing home residents and
community-dwelling older adults [20-22]. We build on this
existing literature by examining the mortality risk of PIMs of
individual PIM classes among older adults receiving dialysis
and identifying that risk is only apparent with a subset of
Beers Criteria PIMs.

This study’s findings provide hints to understand why
some PIMs were associated with mortality in older adults
receiving dialysis. Compared with patients without “high-
risk” PIM prescriptions, patients with “high-risk” PIMs had
a higher comorbidity burden and a larger proportion had
difficulty with ambulation (a marker for disability), which
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may suggest the presence of frailty, a known risk factor for
mortality. Because prior studies demonstrate a plausible link
between PIMs and frailty [23, 24], this study implies that
those with “high-risk” PIMs also have other characteristics
that predispose them to earlier mortality.

Compared with the PIM classes that had lower hazards
for mortality, those PIM classes with increased hazards for
mortality (“high-risk” PIMs) were predominantly psychoac-
tive medications, opioids, and benzodiazepines, as shown in
prior studies [12, 19]. In contrast, PIMs with a lower risk of
mortality are prescribed for common comorbidities, such as
hypertension, diabetes, heart disease, neuropathic pain, and
depression. Some of these “low-risk” PIM classes, while not
associated with mortality, may be associated with geriatric
conditions that can yield serious adverse outcomes, such as
falls or confusion [25-27]. Older adults receiving dialysis
consider medication management, including prevention of
medication-related problems, as an unmet need [28]. There-
fore, additional studies are needed to explore the risk of all
PIM classes in the dialysis population on geriatric conditions
and confirm the designation of “high” and “low” risk. For
now, clinicians prescribing “high-risk” PIMs for older adults
receiving dialysis should consider shared decision-making
discussions on deprescribing and/or switching to safer alter-
natives or non-pharmacological therapies [18, 29].

Our study highlights that the presence of multiple “high-
risk” PIMs is associated with increased mortality. This is
likely because of co-dispensed short-acting benzodiazepine
and opioid prescriptions [12]. This combination, along
with opioids and gabapentin or multiple medications with
anticholinergic effects, can increase the risk of sedation and
related complications including overdose and subsequent
death [4, 30]. Additional studies are needed to uncover all
combinations of PIMs that are prevalent and contribute to
harm in the older dialysis population. For now, clinicians
should recognize the heightened mortality risk when multi-
ple “high-risk” PIMs are prescribed and reconsider initiation
of additional “high-risk” PIMs in patients who are already
prescribed one.

Our studied leveraged the robust prescription claims
and nationally representative sample of new users of
PIMs initiating dialysis and explored the risk for indi-
vidual PIM classes. However, this study has limitations.
As with all claims-based pharmacoepidemiologic studies,
possession of PIM is not equivalent with actual use. The
limited accuracy of this exposure variable may explain
some of the effect estimates that are towards the null. Not
only that, actual exposure may be more than accounted
for, which would strengthen the effect estimates towards
mortality risk. Because we explored all PIM classes, our
study design did not allow us to optimally minimize con-
founding by indication for individual PIM classes. This
approach was selected because the evidence for specific
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Table 3 Characteristics of the development cohort stratified by a “high-risk” PIM count®

1 PIM
(N=8048)

>2 PIMs
(N=2793)

Patient characteristics 0 PIMs
(N=4909)
Age, median years [IQR] 74.3 [69.4-80.1]
Female, %
Race, %
White 72.4
Black 21.5
Other® 6.1
Hispanic ethnicity, % 12.4
Comorbid conditions®, %
Diabetes mellitus 57.8
Cardiovascular disease 59.3
Peripheral vascular disease 11.8
Hypertension 89.4
COPD 10.4
History of cancer 8.8
Drug dependence 0.6
Tobacco use 2.9
Inability to ambulate 18.2
Institutionalized 12.3
ESRD cause, %
Diabetes 46.5
Hypertension 37.2
Glomerulonephritis 4.2
Other 12.2
Geographic region, %
New England 3.7
Mideast 22.3
Great Lakes 18.3
Plains 4.9
Southeast 23.4
Southwest 10.4
Rocky Mountain 1.5
Farwest 15.6

74.3 [69.4-80.1] 73.7 [68.9-79.7]

73.3 79.1
21.8 18.2
5.0 2.8
11.4 9.8
58.9 57.0
60.4 61.8
13.5 14.1
88.8 87.8
13.1 17.4
9.5 11.3
1.0 1.4
3.9 4.8
18.6 23.5
11.3 17.1
46.3 43.6
35.6 343
4.8 5.4
13.3 16.8
3.4 39
18.2 15.1
17.3 18.6
6.1 6.1
28.6 30.3
11.1 9.8
1.4 2.0
14.1 14.2

COPD chronic obstructive pulmonary disease, ESRD end-stage renal disease, /QR interquartile range, PIM potentially inappropriate medication

“Number of “high-risk” PIMs in any given month

YOther includes Asian, American Indian or Alaska Native, Native Hawaiian or Pacific Islander, Other or Multiracial, and Unknown

“Refers to comorbidities, substance use, and functional status reported on the Centers for Medicare & Medicaid Services 2728 form

indications in claims for all PIM classes can be insuffi-
cient. Still, this study provides foundational evidence to
support additional studies that would explore individual
PIM classes with an active comparator using propensity
score methods for more definitive evidence on the risk of
harm. Similarly, we acknowledge that the use of mortal-
ity as our outcome does not allow for evaluation of the
causal pathway of how PIMs contribute to the risk of
harm. Additional work is needed to explore more spe-
cific medication-related harm for geriatric conditions. We

did not adjust for polypharmacy in our models; however,
polypharmacy is present in over 70% of the dialysis popu-
lation so accounting for polypharmacy may not consid-
erably change our findings [2, 31, 32]. Last, this study
included only incident patients with Medicare coverage
prior to dialysis initiation so the results may have limited
generalizability to prevalent patients, those with alterna-
tive insurance coverage, or those who have a history of
PIM use. Still, this approach minimized bias related to
survival and prior PIM exposure.

A\ Adis



748

R.K. Hall et al.

5 Conclusions

This study identified a subset of AGS Beers Criteria PIMs
that are associated with mortality in older adults who are
new to dialysis and new PIM users, and demonstrate a higher
risk when multiple PIMs are present. While additional stud-
ies are warranted to confirm this risk for individual medica-
tion classes, this evidence provides caution for the initiation
of “high-risk” PIMs and supports additional research to
develop a tailored PIM list for the older dialysis population.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/540266-023-01039-z.
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