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Abstract

Objectives—To describe how a standardized pediatric medication therapy management (MTM)
model identifies potential interventions and their impact on Medication Regimen Complexity
Index (MRCI) scores in children with medical complexity (CMC) and polypharmacy.

Methods—This retrospective proof-of-concept study included pediatric patients receiving
primary care in a large outpatient primary care medical home for CMC within a tertiary
freestanding children’s hospital from August 2020 through July 2021. Medication profiles of
established patients aged 0 to 18 years with =5 active medications at the time of the index visit
were assessed for medication-related concerns, potential interventions, and potential impact of
proposed interventions on MRCI scores.

Results—Among 100 patients, an average of 3.4 + 0.3 medication-related concerns was
identified using the pediatric MTM model. Common medication-related concerns (>25% of
patients) included inappropriate/unnecessary therapy, suboptimal therapy, undertreated symptom,
adverse effect, clinically significant drug-drug interaction, or duplication of therapy. Ninety-seven
patients (97%) had opportunities for 5.0 £ 2.9 potential interventions. Most common proposed
interventions included drug discontinuation trial (69%), patient/caregiver education (55%), dosage
form modification (51%), dose modification (49%), and frequency modification (46%). The

mean baseline MRCI score was 32.6 (95% Cl 29.3-35.8) among all patients. MRCI scores
decreased by a mean of 4.9 (95% CI 3.8-5.9) following application of the theoretical interventions
(p<0.001). Mean potential score reduction was not significantly affected by patient age or number
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of complex chronic conditions. Potential impact of the proposed interventions on MRCI score was
significantly greater in patients with higher baseline medication counts (p<0.001).

Conclusion—Most children with medical complexity would likely benefit from a pharmacist-
guided pediatric MTM service. A standardized review of active medication regimens identified
multiple medication-related concerns and potential interventions for nearly all patients. Proposed
medication interventions would significantly reduce medication regimen complexity as measured
by MRCI. Further prospective evaluation of a pharmacist-guided pediatric MTM service is
warranted.

Keywords

medication therapy management; pharmacotherapy; polypharmacy; deprescribing; pediatric
pharmacy; ambulatory care

INTRODUCTION

Children with medical complexity (CMC) make up a vulnerable subset of the pediatric
population, defined by the presence of pediatric complex chronic condition (CCC) diagnoses
(e.g., cerebral palsy, intractable epilepsy, trisomy 21) that are expected to last =12

months and require subspecialty care and/or tertiary care hospitalizations.1=3 CMC often
have substantial functional limitations, high health care utilization, and frequently use
supportive medical technology.! To sustain quality of life and control debilitating symptoms,
CMC often require treatment with complex polypharmacy.*° The Medication Regimen
Complexity Index (MRCI), a tool developed to measure medication complexity in adult

and geriatric populations with polypharmacy, has demonstrated potential for application in
pediatric populations.510 In a recent pediatric study using the MRCI, medication regimen
complexity was particularly high in CMC with severe neurological conditions; these
children’s medication regimens consisted of a median of 31 doses per day overlaid with
complicated dosing schedules and specialized medication instructions, and higher MRCI
scores were associated with increased acute healthcare utilization.’

Indeed, CMC are more vulnerable to medication-related problems; for example, adverse
drug event (ADE)-related emergency department utilization is nearly 5 times more likely in
CMC.11 In the outpatient setting, CMC with polypharmacy may also have unrecognized
or undertreated symptoms, receive suboptimal drug therapy, or experience preventable
errors or effects.”12-14 Factors including the necessary involvement of numerous specialty
medical providers, potential need for numerous dispensing pharmacies (e.g., traditional
community, specialty, compounding), and potential involvement of numerous parents,
caregivers, or guardians in the medication use process all introduce risk for further
complexity which has not been defined.1® Nonetheless, few pediatric-specific strategies
exist to manage polypharmacy among CMC and to potentially mitigate downstream risks,
including avoidable medication regimen complexity, caregiver burden, or ADEs.16:17

Medication therapy management (MTM) services have been shown to be widely effective
among a wide variety of adult populations and disease states for improving health, reducing
health care costs, reducing polypharmacy, and increasing patient knowledge.18 Such services
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consist of standardized, pharmacist-led efforts to provide education on medications, improve
adherence, detect adverse drug reactions or drug-drug interactions, and address patterns

of suboptimal or unsuitable medication use; thus, improving therapeutic outcomes.19:20 In
addition to these clinical aims, studies evaluating the effects of MTM services in adults have
demonstrated both improvements in patients’ perceptions of care and significant reductions
in total health care costs, at times exceeding return on investment upwards of 12:1 per dollar
spent on MTM services.18:19 Despite the numerous potential benefits of MTM-like services
for the analogous pediatric population of CMC with polypharmacy, literature describing the
use of a uniform MTM model in ambulatory pediatric settings is exceedingly limited.

Thus, we designed a study to determine whether applying a standardized MTM approach

in a pediatric population of CMC might identify potential opportunities for pharmacists to
manage polypharmacy and reduce medication regimen complexity as measured by MRCI
scores.

OBJECTIVES

The aims of this study were to (1) identify the frequency by which a standardized,
retrospective approach to pediatric MTM identifies potential medication-related concerns
and subsequent interventions for CMC; (2) categorize the types of identified concerns and
potential interventions for medication optimization resulting from the retrospective pediatric
MTM process; and (3) evaluate the impact of the potential interventions on medication
regimen complexity as measured by MRCI scores.

METHODS

Design and Setting

This single-center retrospective study evaluated the potential role of pediatric MTM services
at the Special Care Clinic (SCC) at Children’s Hospital Colorado, a large multidisciplinary
primary care medical home for CMC within a large, tertiary, freestanding children’s
hospital, between August 1, 2020 and July 31, 2021. CMC are eligible to receive care

in the SCC based upon the diagnosis of one or more CCC ICD-10 diagnosis and the
requirement for subspecialty care and/or expected hospitalization. The study was deemed
to be exempt from formal review by the Colorado Multiple Institutional Review Board,

the institutional review board for the University of Colorado and its affiliates. Pharmacist
support within the SCC is provided by a full-time embedded clinical pharmacist with
pediatric board certification. The pharmacist works collaboratively with attending providers
and multidisciplinary medical staff to provide recommendations in the management and
monitoring of medication therapy, to educate patients and caregivers, and to otherwise assist
in patient care within a reactive, consultation-based service model.

Participants

Participants were eligible for study inclusion if they received primary care in SCC; had
>1 SCC routine, non-acute office or telehealth visit between August 1, 2000 to July 31,
2021; and had =5 active home medications at the time of the encounter. Eligible patients
were identified via electronic health record (EHR) reporting tools. Criteria for exclusion
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included age >18 years, receipt of primary care services from a primary care provider (PCP)
external to the SCC, or subsequent determination that the patient’s true home medication

list consisted of <5 active medications at the time of the index visit. Comprehensive MTM
visits in the adult population often require 15-60 minutes in duration of direct patient
contact1920; in anticipation of a similar requirement in the CMC population, approximately
30 minutes were allotted to the review of each patient chart. Consequently, a target sample
size of 100 patients was selected a priori and was predicted to be sufficient for determination
of pediatric MTM feasibility and proof-of-concept. After exclusion of participants on the
basis of age and outpatient medication count using EHR reporting tools, patients were
randomized for selection to study enrollment. Following randomization, additional manual
EHR evaluation was performed in the sequence determined by automated randomization.
Study eligibility was confirmed using the previously defined exclusion criteria until a sample
size of 100 patients was attained. All remaining patients were excluded from the study
analysis (Figure 1).

Data Collection

Following patient identification, data were retrospectively collected via manual extraction
from the EHR. Pertinent study data were collected for the 12-month period preceding each
patient’s most recent SCC visit within the study window (henceforth referred to as the index
visit). Demographic variables included age, sex, race, ethnicity, and insurer type. Counts
of CCCs were determined using published classification systems based on /nternational
Classification of Diseases, Tenth Revision (ICD-10) diagnosis codes.2! Active medication
lists, including all data elements necessary to calculate MRCI scores, were obtained from
the EHR as they existed on the date of the index visit. High risk medications (those with
potential to cause substantial patient harm if used in error) were identified using published
guidance from the Institute for Safe Medication Practices.?2 All study data were managed
using REDCap™ electronic data collection tools.23

Medication-Related Concerns and Interventions

A standardized pediatric MTM assessment of medication therapy (Supplemental Appendix
A) was performed for each patient to identify potential medication-related concerns and
corresponding interventions, if appropriate. Each medication-related concern was classified
within one of eight categories as described in Table 1. Following pediatric MTM assessment,
each proposed intervention was categorically stratified into one of the following intervention
categories: dose modification, drug discontinuation, dosage form modification, dosing
frequency modification, initiation of new drug therapy, patient/caregiver education, change
to alternative medication, laboratory monitoring for safety or efficacy, or none; qualifying
examples of such interventions are also provided in Table 1. This review and classification
process was first performed for each patient by one of two Doctor of Pharmacy candidates
(C.M. and R.T.); all identified concerns or interventions were subsequently reviewed by

the clinic’s embedded pediatric pharmacist (L.O.), at which time potential discrepancies
were resolved through group discussion and consensus with the pharmacist. Finally, the
pharmacist independently reviewed each patient’s active medication and problem lists for
further optimization opportunities that would be reliant upon clinical judgement or pediatric
evidence unlikely to be included within the current PharmD curriculum (Supplemental
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Appendix A, Step 10). All review and classification steps were performed prior to
calculation of MRCI scores (described below) to avoid potential bias.

MRCI Score and Calculations

A pre-intervention MRCI score was calculated for each patient using the index visit
medication regimen (prior to any proposed pediatric MTM intervention), and a subsequent
MRCI score was calculated using the potential regimen following application of all
proposed interventions identified during the pediatric MTM process. The MRCI score

is composed of weighted subscores for complexity in the areas of dosage form, dosing
frequency, and specialized instructions.® The dosage form subscore ascribes a complexity
score (e.g., tablet = 1, liquid = 2) to each unique dosage form within the regimen.

The dosage frequency subscore weights complexity according to how often a specific
medication’s administration occurs within the regimen (e.g., once daily = 1, twice daily
=2, every 8 hours = 3.5). Lastly, the specialized instructions subscore assigns weight to
the number of unique instructions prescribed for each medication in the regimen. As an
example, a tablet taken once daily before breakfast has a dosage form score of 1 (tablet), a
dosage frequency score of 1 (once daily), and a specialized instructions score of 1 (before
breakfast), contributing a combined score of 3 to a regimen’s total MRCI score. The total
MRCI score has no upper limit, as the score is a function of the number of medications in
a regimen; higher scores indicate a more complex regimen, and lower scores indicate a less
complex regimen.

Statistical Analysis

Patient demographics and clinical characteristics, categorization of medication-related
concerns and corresponding interventions, and components of MRCI score analysis were
analyzed using descriptive statistics. Reported statistics include mean and 95% confidence
intervals for all normally distributed data. A paired samples t-test was used for analyzing
differences between pre-MTM and potential post-MTM MRCI scores, and analysis of
variance (ANOVA) was used to analyze differences between defined subgroups. Simple
linear regression was used to analyze the relationship between medication counts and
potential changes in MRCI scores. Data were analyzed using Stata 17.0, and significance
was set at a 2-tailed A< 0.05.

RESULTS

Patient Demographics and Clinical Characteristics

A total of 3,544 patients receiving care at the SCC during the study window were screened
for inclusion. One-hundred patients were included for analysis following application of
enrollment and exclusion criteria, as outlined in Figure 1. The mean age of patients during
the study period was 9.5 + 0.6 years; the population was predominantly male (58%);
white (53%); Hispanic or Latino (53%); and used public insurance (83%) (Table 2). The
average number of CCC’s per patient was 2.4 + 1.6. Patients were prescribed an average
of 10.3 £ 5.3 active medications at the time of the index visit; the majority used =2

high risk medications (61%), and an additional 14% received non-commercially available
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compounded medications. Forty-five percent of patients had 10 or more outpatient clinic
encounters within the health-system in the preceding 12 months.

Medication-Related Concerns and Potential Interventions by Type

Among all patients, an average of 3.4 + 0.3 medication-related concerns were identified.
Ninety-one patients had =1 medication-related concern which included: inappropriate/
unnecessary therapy (41%), suboptimal therapy (40%), under-treated symptoms (34%),
likely ADE (33%), pertinent drug-drug interaction (32%), duplication of therapy (29%), and
unclear prescription instructions (11%) (Table 3). Among all patients, an average of 5.0 +
2.9 potential interventions were identified. Mean intervention count was not significantly
different when stratified by patient age (i.e., 0—4 years, 5-8 years, 9-12 years, 13-18 years)
(p=0.074) or CCC count (i.e., no CCC, 1-2 CCCs, =3 CCCs) (p=0.570). The number of
identified interventions was significantly higher in patients with higher baseline medication
counts; mean intervention count was 3.5 (95% CI: 3.0-4.0), 6.5 (95% ClI: 5.5-7.5), and

8.0 (95% CI: 6.7-9.3) in patients using 5-9 medications, 10-14 medication, and =15
medications at the time of the index visit, respectively (p<0.001) (Figure 2). A total of

97 patients were identified as potentially benefiting from =1 intervention, which included:
drug discontinuation (69%), dose modification (49%), drug therapy initiation (23%), change
to alternative medication (21%), modification of frequency or dosage form (46% and 51%,
respectively), and medication education (55%) (Table 3).

Potential Impact of Pediatric MTM Interventions on MRCI Scores

Among all study patients, the mean pre-intervention MRCI score was 32.6 (95% CI: 29.3-
35.8). The average potential reduction in MRCI score was 4.9 points (95% ClI 3.8-5.9;
p<0.001) following application of proposed interventions resulting from the pediatric MTM
process. Mean potential reduction in MRCI scores was not significantly different when
stratified by patient age (i.e., 04 years, 5-8 years, 9-12 years, 13-18 years) (p=0.219) or by
CCC count (i.e., no CCC, 1-2 CCCs, =3 CCCs) (p=0.128) (Supplemental Table 1). Potential
impact of the proposed interventions on MRCI score was significantly greater in patients
with higher baseline medication counts; mean potential MRCI reduction was 2.9 points
(95% CI: 2.0-3.7) in patients using 5-9 medications, 5.7 (95% CI: 3.6-7.8) in patients using
10-14 medications, and 10.7 (95% CI: 7.5-13.8 in patients using =15 medications at the
time of the index visit (all p<0.001) (Figure 2).

DISCUSSION

In this retrospective proof-of-concept study, the potential benefit of a pharmacist-guided
strategy for pharmacotherapy optimization was explored through a systematic pediatric
MTM model. Using a standardized approach aimed at the identification of potential
concerns and which targets medication deprescribing or simplification where appropriate,
our findings suggest that = 90% of CMC could benefit from one or more medication-

related intervention. Specifically, CMC with polypharmacy experienced, on average, the
potential for a 5.4 point reduction in MRCI scores following application of the pediatric
MTM process, and overall regimen complexity would be reduced significantly if proposed
interventions were adopted, regardless of patient age, medication count, or number of CCCs.
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Most commonly, 69% of patients were appropriate candidates for a drug discontinuation
trial on the basis of unnecessary treatment, likely contribution to ADE, or duplication of
therapy. Such findings suggest an unmet need to improve medication safety, efficacy, and
coordination of medication decisions within the current ambulatory care model for CMC
in the United States. Pharmacists are well positioned to systematically identify and deliver
medication-related interventions that might not otherwise be identified or addressed by
clinicians during routine care. As such, several of our specific findings warrant further
discussion.

First, our findings provide theoretical evidence that the standardized pediatric MTM
intervention produces a significant reduction in medication regimen complexity regardless of
patient age, number of CCCs, or number of medications. Due to the challenging nature of
the clinical management of CMC, polypharmacy in this population is common. At baseline,
the mean pre-intervention MRCI score of 32.6 (95% CI: 29.3-35.8) indicates that CMC with
polypharmacy display a degree of medication regimen complexity equal to or greater than
comparable adult and geriatric populations.10-24-30 Through application the pediatric MTM
intervention, at least one medication-related concern was identified for 91% of patients.

All identified concerns had the potential to negatively impact patient outcomes, and many
could be addressed in a manner that subsequently reduced medication regimen complexity.
Meaningful interventions, including drug de-escalation, dose modification, simplification of
dosage form or frequency, and high-risk medication education were identified frequently.
Because the current study was unable to assess parental opinion of proposed interventions,

it is possible that the impact of such interventions may be under- or overestimated. While

a parent or patient may be reluctant to discontinue use of a medication deemed to be
unnecessary31-33, a previous study by Blackmer and colleagues demonstrated that, among
caregivers of CMC with polypharmacy, 87% express willingness to discontinue use of >1
medication if recommended by their child’s PCP.3* We are therefore encouraged to believe
that parental agreement with the pharmacist-proposed interventions would be favorable in a
prospective pediatric MTM model.

Second, the proposed pediatric MTM structure includes additional opportunities for
interventions which do not directly reduce medication regimen complexity but may improve
outcomes. Parents of CMC have reported concerns about their own understanding of
medication administration and safety and have additionally demonstrated inaccuracies in
the measurement and administration of doses.34-38 Furthermore, parents of CMC may
also identify additional symptom targets for medication-related interventions or vocalize
concerns for unnecessary prescription use that would not be identifiable through chart
review alone.13:34 In the prospective implementation of this pediatric MTM model,
customized support components, such as discussion of ADE likelihood and in-the-moment
caregiver education related to medication administration, could increase confidence and
understanding amongst caregivers. Incorporation of strategies targeted towards medication
adherence or caregiver understanding, such as pictogram-based medication instruction
sheets, electronic adherence tools, or “see one, do one” visual instruction sessions should
be tailored towards individual family needs and preferences and may lead to subsequent
benefits in medication effectiveness and safety in this vulnerable population.34:39-43
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Third, even within the focused population of CMC with polypharmacy, limited availability
of pediatric pharmacist resources within the ambulatory setting necessitates proper
identification of patients most likely to benefit from pediatric MTM to maximize the
intervention’s effectiveness. When this study’s population was stratified by total medication
count, patients requiring a higher number of medications at baseline had the potential

to receive increased benefit in MRCI score reduction. The greatest potential reduction in
MRCI scores was found in the 17% of children receiving 15 or more medications, with an
average maximal reduction of 10.7 points from their pre-MTM MRCI score of 62.1 (95%
Cl: 56.4-67.7). Interestingly, stratification by age and CCC count showed no significant
differences in magnitude of potential MRCI score reduction between subgroups. While the
CCC classification system is considered the gold standard for classification of children with
life-limiting illness, this system does not necessarily reflect anticipated medication use;
some CCCs are less reliant on medication management. Therefore, there may be benefit to
further identification of specific CCCs in which medication use is common. Nevertheless,
these findings suggest that, in general, pharmacists should focus initially on CMC with the
highest medication counts, but that this strategy may be refined and updated based on further
testing of pediatric MTM among CMC.

Finally, it will be necessary to longitudinally collect and study relevant patient outcomes
before and after pediatric MTM to fully assess the true benefits of the proposed
interventions. To support widespread adoption, pragmatic data demonstrating effectiveness,
value, and feasibility of the described model or a similar service are needed. Meaningful
metrics for evaluation of the prospective implementation of pediatric MTM may include
changes in medication regimen complexity (e.g., MRCI score) or validated parent-reported
symptom scoring tools as direct measure of impact at the patient and caregiver level. Further,
improvement in medication adherence and reduction in both healthcare utilization and

total medication costs have been demonstrated as benefits of MTM services in comparable
adult populations and should be evaluated within the pediatric population.?* Assessment of
parental and provider acceptance of proposed interventions, the potential for maintenance of
the pediatric MTM intervention over an extended period, and the direct and indirect costs of
pediatric MTM implementation may also encourage or guide the adoption and employment
of this model on a wider scale.

Our study’s findings must be considered in the context of several limitations. First, the
retrospective design necessitates assumption of accuracy of the EHR medication list, as
well as that documented medications were used as prescribed; variability in adherence

may cause error in the assessment of an intervention’s impact on regimen complexity.
Prospective use of the standardized pediatric MTM intervention should ensure thorough
medication reconciliation has occurred prior to recommendation of any medication changes.
Second, the MRCI tool is not designed to capture all relevant pediatric-specific aspects of
medication administration that may increase complexity, including the use of enteral feeding
tubes, compounded medications, or medication selection based on an algorithmic approach
(e.g., escalating medication use for migraine or seizure management). Third, the impact of
pediatric MTM services may vary according to the experience of a pharmacist performing
the intervention; a pharmacist with pediatric residency training, board certification, or
experience working directly with CMC may, for example, be more likely to identify an
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unnecessary medication than a pharmacist without such training. This potential variance
may be mitigated through use of a standardized decision-making tool, as described in the

methods section and included in Supplemental Appendix A. Lastly, the impact of pharmacist
recommendations resulting from this standardized pediatric MTM model are reliant on
adoption of the proposed interventions by both caregivers and providers. It is expected that
initial adoption would be highest at practice sites in which pharmacists have developed
strong interdisciplinary relationships and caregiver trust, though recognition of the benefits
of such a model may increase over time through demonstration of effectiveness and value of
the pediatric MTM model for CMC.

CONCLUSION

In this retrospective study, a standardized systematic approach to pediatric MTM identified
medication-related concerns and potential interventions for nearly all patients with CMC.
Pediatric patients receiving 5 or more medications had the potential to experience significant
reductions in medication regimen complexity following the pediatric MTM intervention,
suggesting opportunities for targeted services to improve medication-related outcomes. Our
findings support further prospective evaluation of the effectiveness of a pharmacist-guided
pediatric MTM service for CMC with polypharmacy.
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Key points
What was already known:

. Medication therapy management services have been shown to be effective at
improving both patient outcomes and economic outcomes in adult patients.

. Current pediatric medication management strategies are primarily reactive,
rather than proactive; literature describing a systematic MTM model for
children is scarce.

. Increased medication regimen complexity, as measured by the Medication
Regimen Complexity Index, has been associated with increased acute
healthcare utilization in adult and pediatric populations.

What this study adds:

. A systematic, retrospective, pharmacist-performed pediatric MTM
intervention led to a significant decrease in Medication Regimen Complexity
Index scores in children with medical complexity and polypharmacy.

. A standardized approach to pediatric MTM services may provide benefit to
CMC, particularly those with high baseline total medication counts.
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Patients who received care during a
Special Care Clinic visit between
August 1, 2020 and July 31, 2021

(n=3544)

A 4

Excluded using EHR reporting tools (n = 1228)

e Age greater than 18 years old (n = 402)

e < 5 active medications identified using EHR
reporting tools (n = 826)

V

4

Patients eligible for randomization
(n=2316)

!

All eligible patients randomized; patient charts then reviewed
manually in sequence determined by randomization

A

y

Excluded during manual review (n = 78)

e < 5 active medications following manual
review of patient chart (n = 40)

e External primary care provider (n =37)

e New clinic patient (n = 1)

(n=

Patients included in study

100)

Figure 1.

Patient Screening and Enrollment

Remaining excluded on the basis of pre-
determined sample size (n = 2138)

JAm Pharm Assoc (2003). Author manuscript; available in PMC 2023 September 01.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Marquez et al.

A.

Page 15

14

[ ]
12 @ @
he] e  ———
s 20 e
2 5 o e e e Y =0.3605x +1.2565
2o | et R2=0.4331
o 3T 38 *—o L g *—o @t * -
S e
%S g e o o o o o ..... °
o E 6 ° ° * —® *
e¢ e 0o 0 0o o 0¥ o 4 °
28 4 o—o— - M N °
c | e
I E—— ° o o L °
2 —0—&
e o o ([ ]
0 T L g @ T T T T d
0 5 10 15 20 25 30
Baseline Total Medication Count
25
°
j o
0 °
2 20 °
E § o ° y=0.5774x-1.0773
S g R?=0.3199
S g = Yo
° = ° ® o LARRPTTLA
e = [ ] @ o et
+ = 10 [ ] see® [ ]
£ ° ° - T L1
e85 o °® hd ° e e
= 2 ® . et °
B o s e o $ g ... . ° °
e = o © seo®e ° L
o S ° o..i-". o|® o>
= N T
£35 o ! ' $ s s ° .
= ° S [ 9 e e hd
= o 8
(]
5
0 5 10 15 20 25 30
Baseline Total Medication Count
Figure 2.
Association between Baseline Medication Count and Potential Impact of Pediatric MTM
Approach

Panel A illustrates the association between baseline medication count and the number of
interventions identified through the standardized pediatric MTM approach. The number of
identified interventions was significantly higher in patients with higher medication counts;
mean intervention count was 3.5 (95% CI: 3.0-4.0), 6.5 (95% CI: 5.5-7.5), and 8.0 (95%
Cl: 6.7-9.3) in patients using 5-9 medications, 10-14 medication, and =15 medications at
the time of the index visit, respectively (all p<0.001). Panel B illustrates the association
between baseline medication count and the magnitude of the pediatric MTM’s potential
effect on MRCI score. Impact of the proposed pediatric MTM intervention on MRCI score
was also significantly greater in patients with higher counts; mean MRCI reduction was
2.9 points (95% ClI: 2.0-3.7) in patients using 5-9 medications, 5.7 (95% CI: 3.6-7.8)

in patients using 10-14 medications, and 10.7 (95% CI: 7.5-13.8 in patients using =15
medications at the time of the index visit (all p<0.001), Each data point represents an

JAm Pharm Assoc (2003). Author manuscript; available in PMC 2023 September 01.
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individual patient from the study cohort. Solid blue lines indicate the thresholds used for
stratification and analysis.
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Table 2.

All Patients (N=100)

Baseline MRCI score, mean (95% CI)

Age, mean £ SD, y 95+0.6 32.6 (29.3-35.8)
Sex, n (%), male 58 (58) 32.6 (28.3-36.9)
Race, n (%)
White 53 (53) 33.7 (29.3-38.0)
Other 20 (20) 30.5 (23.4-37.5)
Black or African American 12 (12) 35.5(21.3-49.7)
>1 Race 7(7) 25.7 (22.2-29.2)
Asian 6 (6) 36.4 (27.2-45.7)
American Indian or Alaskan Native 1 (1) 26.5
Unknown 1(1) 125
Ethnicity, n (%)
Hispanic or Latino 53 (53) 30.4 (26.8-33.9)
Not Hispanic or Latino 46 (46) 35.5(29.9-41.2)
Unknown 1(1) 12.5
Insurance type, n (%)
Public 83 (83) 31.6 (28.0-35.2)
Private 17 (17) 37.2 (30.0-44.4)
High-risk medications, n (%)
0-1 39 (39) 27.4 (23.6-31.3)
2-3 30 (30) 28.6 (24.4-32.8)
>4 31(31) 42.9 (35.6-50.2)
Any compounded medications, n (%)
Yes 14 (14) 32.7 (23.2-42.2)
No 86 (86) 32.6 (29.1-36.0)
Complex chronic conditions, n (%)
0 11 (11) 26.5 (15.6-37.4)
1-2 47 (47) 29.6 (25.1-34.0)
>3 42 (42) 37.6 (32.8-42.3)
Outpatient visits in past year, n (%)
0-9 55 (55) 27.5(23.9-31.2)
10-19 27 (27) 33.2(27.3-39.1)
20-29 11 (11) 51.3 (41.1-61.5)
230 7(7) 40.6 (27.2-53.9)
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Identified medication-related concerns and interventions by type

Patients, n (%)

(N = 100)
Identified medication-related concem(s) *
Inappropriate or unnecessary therapy 41 (41)
Suboptimal therapy 40 (40)
Undertreated symptoms 34 (34)
Adverse drug event 33(33)
Drug-drug interaction 32 (32)
Duplication of therapy 29 (29)
Unclear prescription instructions 11 (11)
None 9(9)
Identified intervention(s) *

Drug discontinuation 69 (69)
Patient/caregiver education 7 55 (55)
Dosage form modification 51 (51)
Dose modification 49 (49)
Dosing frequency modification 46 (46)
Initiation of drug therapy 23(23)
Change to alternative medication 21(21)
Laboratory monitoring for safety/efficacy | 4 (4)

None 3(3)

Table 3.

*
Neither concern nor intervention subcategories were mutually exclusive.

"
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Education interventions referred to those intended to prevent administration errors on a recurring basis (e.g., compounded liquid medication
volume/concentration, appropriate injection technique for parenteral medications).
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