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Abstract

Multiple myeloma patients undergoing autologous stem cell transplantation (ASCT)

may receive benzodiazepine or zolpidem-class (B/Z) medications despite their risks

in older patients. Of 205 myeloma patients (36% aged 65+) who underwent ASCT at

our institution between 2017 and 2018, we found that B/Z prescription rates for anxi-

ety/insomnia rose significantly from 26% before ASCT to 38% at discharge and 39% at

Day +100. B/Z initiation while hospitalized was a strong predictor of B/Z persistence

at Day +100. Our findings highlight the role of these potentially inappropriate medi-

cations during hospitalizations for ASCT, a period where nonpharmacologic strategies

for managing anxiety/insomniamay be feasible.

In September2020, theUSFoodandDrugAdministration (FDA) issued

a new boxedwarning about long-term risks of benzodiazepinemedica-

tions such as physical dependence because of withdrawal symptoms.

Similarly, Z-class medications such as zolpidem carry an existing FDA

boxed warning about the risk of sustaining serious injuries. Additional

toxicities of benzodiazepines and zolpidem-class (B/Z) medications in

older adults include cognitive impairment, fractures, and motor vehi-

cle accidents; as a result, both American and European guidelines rec-

ommend against their usage among adults aged ≥65 [1,2]. We have

anecdotally noted that patients with multiple myeloma (MM) under-

going autologous stem cell transplantation (ASCT) at our institution,

many of whom are aged ≥65, are frequently prescribed B/Z medica-

tions for anxiety for insomnia during their inpatient hospitalizations for
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high-dose melphalan chemotherapy followed by autologous stem cell

rescue. On one level, this observation is understandable given the

acute life interruptions and sudden physical limitations that ASCT

entails. However, MM patients generally can reattain their baseline

quality of life within 1-2months of ASCT and can expect to live several

years after ASCT [3]. Although the long-term risks of B/Z medications

among older adults are well documented, usage patterns for B/Z med-

ications among MM patients actively undergoing and recovering from

ASCT are not well characterized.

We thus performed a single-center retrospective cohort analysis of

all adult MM patients who underwent ASCT at our institution during

a 2-year period between January 2017 and December 2018 (including

outpatient ASCT recipients). We used clinician-completed medication
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F IGURE 1 Longitudinal characterizations of B/Z prescriptions. Longitudinal trajectories of having≥1 B/Z prescription at each timepoint,
presented in tabular format on the left and in graphical format on the right. Abbreviations: ASCT, autologous stem cell transplantation; B/Z,
benzodiazepine and zolpidem-class medications; D, day

reconciliations to identify B/Zmedications at three timepoints for each

patient: (a) pre-ASCT hospital admission note, or most recent premel-

phalan note for outpatient recipients; (b) hospital discharge summary,

or Day (D) +14 clinic note for outpatient recipients; and (c) D +100

clinic note. Lorazepam prescriptions specifically for as-needed man-

agementof nausea/vomitingwereexcluded.Weused two-sidedMcNe-

mar’s tests (with alpha .05) to compare proportions of patients with

≥1 B/Z prescription at each timepoint.We used longitudinal models to

assess whether B/Z prescription rates differed across time according

to pre-ASCT lines of therapy (≥2 vs 1), age at ASCT (≥65 vs <65), mel-

phalan conditioning (200 vs 140 mg/m2), and ASCT setting (inpatient

vs outpatient); proportions between subgroups were compared using

an interaction term from the logistic regression model with the pres-

ence versus absence of ≥1 B/Z prescription at D +100 as the dichoto-

mous primary endpoint. Lastly, for the subset of patients who were

B/Z-naïve before ASCT, we compared patient characteristics based

on the presence versus absence of ≥1 B/Z prescription at D +100

using Fisher’s exact test with P < .05 defining significance. For these

B/Z-naïve patients, we calculated odds ratios for the presence of ≥1

B/Z prescription at D +100 based on the presence or absence of ≥1

B/Z prescription at hospital discharge. Data were analyzed using Stata

(StataCorp, College Station, TX) or SAS v.9.4 (SAS, Cary, NC).

We identified a total of 205 patients (43% female) who underwent

ASCTatour institution; no tandemASCTswereperformed. Themedian

age at ASCT was 61, and 73 patients (36%) were aged 65 or older. For

patients who underwent inpatient ASCT (90%, n = 184), the median

date of discharge was D +14 after ASCT. Fifty-eight percent (n = 118)

of patients received no B/Z medications for anxiety/insomnia during

the study period, 30% (n = 62) received a single B/Z medication at ≥1

timepoint, while 12% (n= 25) were prescribed 2+ distinct B/Zmedica-

tions over the 3-month period. The most commonly used B/Z medica-

tionswere lorazepamand zolpidem in 36% (n= 74) and 12% (n=24) of

patients, respectively. The proportion of patientswith≥1B/Z prescrip-

tion rose from 26% (n= 53) before ASCT to 38% (n= 78) at discharge,

then 39% (n=80) atD+100. The discharge andD+100proportions of

B/Z prescriptions were both significantly higher than the baseline pre-

ASCT proportion (P< .001 in both cases).

As shown in Figure 1, individual B/Z trajectories over time fell into

one of six patterns. Longitudinal modeling confirmed statistically sig-

nificant increases in the proportion of patients with ≥1 B/Z prescrip-

tion based on timepoint (F-statistic 12.31, P < .01) but not based upon

age, prior lines of therapy, melphalan dosing, or inpatient versus out-

patient ASCT. We then specifically analyzed the 152 patients (74%

of the entire cohort) who were B/Z-naïve before ASCT. Twenty per-

cent of these patients (n = 30) had ≥1 B/Z prescription present at D

+100: 27 patientswere prescribed lorazepam, eight patientswere pre-

scribed zolpidem, and five patients were prescribed both medications.

As shown in Table 1, the cohorts of B/Z-naïve patients (ie, ≥1 B/Z pre-

scription present at D+100 vs absent at D+100)were similar in terms

of demographic and clinical characteristics. However, 84%ofB/Z-naïve
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TABLE 1 Characteristics of B/Z-naïve patients

Absent Present

B/Z prescriptions at D+100 n % n % P-value

Overall 122 80 30 20

Age at ASCT 1.0

<65 81 80 20 20

≥65 41 80 10 20

Gender .15

Male 77 85 14 15

Female 45 74 16 26

Prior therapies .66

<2 Lines 87 81 20 19

2+ Lines 35 78 10 22

Melphalan dose 1.0

200mg/m2 106 80 26 20

140mg/m2 16 80 4 20

ASCT setting .33

Inpatient 110 81 25 19

Outpatient 12 71 5 29

B/Z prescriptions at

discharge

<.01*

Absent 118 93 9 7

Present 4 16 21 84

Note. Only patients whowere B/Z-naïve (defined as the absence of any B/Z prescriptions before ASCT) are shown.

Abbreviations: ASCT, autologous stem cell transplantation; B/Z, benzodiazepine or zolpidem-class medications; D, day; mg/m2, milligrams per squaremeter.

*Significant with P< .05.

patients who had ≥1 B/Z prescription at hospital discharge, then had

≥1 B/Z prescription at D+100; in contrast, for B/Z-naïve patients who

remained B/Z-naïve at discharge, only 7% had ≥1 B/Z prescription

present atD+100. The correspondingodds ratio for denovoB/Z initia-

tion by hospital discharge predicting B/Z presence at D+100was 11.9

(95% confidence interval 6.2-22.8, P< .001).

To our knowledge, our study represents the first attempt at quan-

titating B/Z medication usage among predominantly older patients

with MM during the intensive peri-ASCT period. Even after excluding

lorazepam prescriptions for nausea/vomiting, we nevertheless found

that B/Z prescription rates among MM patients rose rapidly and sig-

nificantly from 26% to 38% within 2 weeks of ASCT. Consistent with

the FDA’s recently issued boxed warning about the persistence of B/Z

medicationsonce initiated,we found that thepresenceof adenovoB/Z

prescription at hospital discharge amongpreviouslyB/Z-naïve patients

conferred an almost 12-fold risk of its continued presence at D +100.

In contrast, the symptoms of anxiety or insomnia that would typically

promptB/Z initiationgenerally resolvewithinweeksofASCT [4].While

we did not directly characterize the toxicities of B/Z medications in

our retrospective chart-based study, these risks inMMpatients include

ambulatory falls and fractures [5]. Long-termB/Zmedicationsmaycon-

tribute to polypharmacy as well, which is a major problem for MM

patients and may contribute to nonadherence with important post-

ASCTmedications such as lenalidomide [5–7].

Limitations of our retrospective single-center analysis include our

reliance on the dichotomous presence or absence of B/Z prescrip-

tions as recorded within clinician-completed medication reconcilia-

tions at each visit. As such, we are unable to ascertain how frequently

outpatient B/Z prescriptions were actually taken by patients. Given

our chart-based methodology and the small absolute number of B/Z-

naïve patients who were started on B/Z prescriptions at D +100, we

are unable to assess for confounders including symptom burden that

might have explained an association between B/Z initiation at dis-

charge andB/Z presence atD+100. Future steps for our group include

prospective validation of our findings through patient-reported out-

come assessments of anxiety and insomnia alongside questionnaires

about medication usage and patient falls. Regardless, our data sug-

gest that the ideal timeframe for targeting B/Z medication prescrip-

tion usage is during the index hospitalization for ASCT (which corre-

sponds to the peak of patient symptoms and also the nadir of patient

coping mechanisms). As such, we are now also working with nursing

staff and inpatient providers at our institution to identify workflows

that may lead to the initiation of B/Z medications for sleep or anxiety

during ASCT hospitalizations.
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Given that our field is increasingly recognizing the risks of B/Zmed-

ications in older adults, other strategies to manage anxiety and insom-

nia in a safermanner during stem cell transplantation arewarranted. In

its Drug Safety Communication about benzodiazepines, the FDA high-

lighted the role of complementary and integrative treatments in the

management of anxiety and insomnia. Several integrative strategies

havebeen shown tobe feasible duringASCThospitalizations, for exam-

ple: (a) music therapy, with patient-selected live music performances

and patient participation, if possible; (b) acupuncture needle insertion

into the skin by trained acupuncturists; and even (c) programmed envi-

ronmental illumination, with circadian patterns of bright white light-

ing within patient rooms [8–13]. In randomized studies, music ther-

apy and acupuncture have additionally been shown to have “pharma-

comimetic” effects with regard to lowering the amount of narcotic

medications that patients require while they are hospitalized for ASCT

[11,12]. While these types of integrative interventions are not yet rec-

ommended by society guidelines (nor are they routinely available at

most institutions, including ours), we believe that nonpharmacologic

interventions haveminimal risks during ASCT—including acupuncture,

which is safe for thrombocytopenic cancer patients [14]—and thus

warrant further study. Indeed, by offsetting B/Z medication initiation

and possibly reducing long-term psychiatric complications after ASCT

(which include posttraumatic stress disorder) [15], similar intrahospi-

talization interventions for anxiety and insomnia may offer durable

benefits toMMpatients well beyond ASCT.
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