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Abstract

Errors have been reported in the literature to occur at each step of the PN use process
necesstardized processes, clinician competence, and open communication for
those inva @ is study was performed at XXXXX in collaboration with the American
SocietwwfomRasenieral and Enteral Nutrition (ASPEN) with the purpose to study the need for
and succhl pharmacist interventions.

Methods: ‘ surv’ was developed and sent to all XXXX customers for study enrollment and
to identify fpei mographic and practice characteristics. For those enrolled, XXXX
pharmacismwed every PN order in a one-month period using an error/intervention tool
to capture data oi prescription elements requiring intervention along with acceptance of that
interventio

Results: ZCX unique customers (23% response rate) participated in the study
representifig 4 unique PN prescriptions. Two hundred forty-eight PN prescriptions
(0.66%) from 59 customers required at least one intervention. The top three intervention
types were eEIyte dose clarification, calcium/phosphorus incompatibility, and amino acid
dose ¢ A greater number and percent of interventions were required for neonatal
prescriptigns as compared to adult and pediatric prescriptions. No significant difference was
found in r(r%he other customer characteristics.

Conclusio study supports the need for institutions to develop systems to comply with

publis:xty recommendations, including knowledgeable and skilled pharmacists to

compl r review and verification step for this high-alert medication.

Keywomteral nutrition; pharmacists; surveys; safety; prescriptions; electrolytes
Introduction s

Par nutrition (PN) is a high-alert medication prescribed for over 250,000
hospitall ients and approximately 25,000 home patients each year.1'2 The complex
PN-use process requires standardized processes with good communication amongst
competent professionals from the disciplines involved (See Figure 1).2 Errors in the PN
prescribing and order review steps have been reported in individual institutions, surveys and
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case reports.*® Larger data sets are required to analyze where the errors are occurring in
the PN use process, where potential errors could occur and be prevented with systems
improvMere is additional value in identifying which patient populations are
commonlhe American Society for Parenteral and Enteral Nutrition (ASPEN) PN
Safety @ommittee developed a partnership with the University of XXXX and XXXX to review
XXXX muh prescriptions, pharmacist order review practices, and clarification

interventiahs to et the aims listed below.

¢

1. Describ es of PN prescriptions requiring interventions in this large dataset.

2. Correla armacist interventions with characteristics of the prescribing facilities.

US

3. Analyze these data to identify any site of care, or population differences.

1

Backgro Significance

T e process encompasses many steps each with numerous tasks at which

d

errors nd interventions are required. These steps and assigned tasks involve

several differ: isciplines. See Figure 1. This study specifically examined interventions

M

related rdering/Prescribing step and the PN Order Review and Verification step.

1

In cks and colleagues published a paper on frequency and severity of harm

of medica @ rs related to the PN process in a large university teaching hospital. These

authors foundthat of the over 4000 PN prescriptions, 1.6% were associated with medication

error, or 19.6 errors per 1000 PN prescriptions. Of the 74 errors found, 1% were related to

q

prescri

!

ere related to order transcription, 24% during preparation, and 35%

during ad ion. Although the PN review step was not singled out, it is presumed to

U

have been incorporated within the transcription and preparation steps at an institution where

pport team prescribed the PN. Eight percent of the errors contributed to or
resulted in temporary harm to the patient. There findings demonstrated that PN related

errors occur and can cause harm to patients.*
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In 2012, Boullata and colleagues performed a survey of nutrition support clinicians on
the PN use process.” Participants reported that PN was most frequently prescribed by the
primarymr surgical service and the PN ordered was most often communicated using
a handwri dardized order form. At the time of this survey in 2011, less than 33% of
organizatiemssused electronic order entry for PN. Participants cited a series of measures that
reduced rihier entry errors when electronic order entry was used. Pharmacists

reported ahly 7.186 of electronic PN orders had an interface with the automated

C

compounding ice, thus 92.8% required a manual transcription process, an avoidable step

S

that introdU€€s Potential errors. Twenty-three percent of pharmacists reported that their PN

orders process dJél not include time for order review, verification, and clarification of the

U

order, res ilgan increased risk for errors. Less than 40% of organizations reported a

[

recognizedielimieal effectiveness or quality improvement program for PN. Fifty-three percent

of responden orted an estimated monthly PN-related medication error frequency of 0-10

cl

errors, however 44% reported not knowing the frequency or their institution did not track PN

error rates. cently a review of 10 years of Institute for Safe Medication Practices

\

(ISMP Error Reporting Program (MERP) reports on PN errors was published.®

This papegreviewed and categorized types of errors using the PN Use Process and found

f

errors in each step including prescribing.

rfee and XXXX conducted a PN order prescribing pilot study of two XXXX

5
@

pharmaci 31-day period of observation. Each XXXX pharmacist reviewed customer

N

PN ordéFs! ny orders that required interventions, and documented any intervention

,t

made by tAat pharmacist reviewing the orders. They noted the type of institution or agency,

the type of patiegll population, the type of error, and if the order was changed based on the

tl

pharmacist ntion. Their results found that of the 8055 orders reviewed, 65 specific

interven re necessary (0.8% of the total orders). Of the orders that required

A

interventions, 35 or 70% were changed in collaboration with the customer pharmacist. The

types of PN prescribing errors varied greatly.®
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The XXXX order placement and verification process can be seen in Figure 2. It
includes a template and agreed upon minimum/maximum limits, clinical review, hospital
pharmaMand then a final review by the XXXX pharmacist prior to compounding.

E his system, and keeping this cited error literature in mind, the need for PN
prescribingsamel@rder review data was evident with the goal that education and quality
improvemhrams could be instituted. The XXXX pilot study led to the need for a larger
multi-site fial to gapture intervention rates, types, and if interventions led to prescription
change.

Methods w

In 2016, ah ASPEN workgroup, composed of PN Safety Committee members, was

¢

created to t this study in partnership with XXXX. The study proposal was reviewed by
the Unive XXX Institutional Review Board and was determined to be a project not
regulated mn subjects research. The inclusion criteria were XXXX customers who had

PN prescriptions who enrolled in the study. Exclusion criterion were any customers who did

not agree to igipate.
roup developed data collection tools for two parts of the study. First, in
order to ccg!Iect data about the characteristics of a facility, XXXX asked each customer

provided

(institution/agency, will be called customer) for permission to participate in the study and
‘ne-time survey to complete of general questions about their

institutif)nfgcare setting. Customer identification data were kept confidential with

XXXX ered onto the data collection tool shared with the workgroup. Each XXXX
custommigned a study number known only to XXXX and not to ASPEN or the other
investigators. Segond, the assigned XXXX pharmacists for each of the study customers
reviewed e order received for a one-month period during October 2016 using a
potentimntervention paper tool designed to capture data on prescription elements
requiring intervention. The XXXX pharmacists were trained to review the prescription and
check any of the prescription elements listed on that data collection tool and flag those for
intervention. The high and low ordered elements of the data collection sheet were based on
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ASPEN documents (see Appropriate Dosing for Parenteral Nutrition: ASPEN

Recommendations). It was assumed by the XXXX pharmacist that the prescriber had

assessehe patient for altered organ function and integrated that into the ordering process.

The data &0 oh sheet was compiled for each order and these forms were communicated

P

to the @Geninalm@eXX office by the XXXX site Director of Pharmacy. The XXXX Clinical
Nutrition hharmacist coordinated entry of data into a secure electronic database and

the data were ag@regated and de-identified by XXXX. The de-identified data for both

¢

sections o ey, the customer, and the prescription level interventions, were shared

S

with an A aff member assigned to manage the statistical analyses. Descriptive and

statistical analys@s using Chi-square were conducted.

U

Results

M

Customer

XXXX iss rvey asking their customers permission to participate in the de-identified

d

ASPEN-XXXX study. There was a 23% customer response rate and 80% of those

responding C ers gave permission to participate in the study. This equated into 232

\

partici

1).

mers who represented many types of institutions and agencies (see Table

I

Tables Z and 3 provide customer demographic and practice characteristics related to

the PN pr¢ early two-thirds of customers use XXXX-only compounded PN

formulatio 8% using a combination of XXXX compounded formulations and Multi-

H

Cham B) PN products. XXXX did not provide MCB PN products and information

t

related to MCB PN products was not included in this study. Physicians were the primary

ordering providegifor all predefined age groups. There was an equal distribution of electronic

U

Computeri vider Order Entry (CPOE) and standardized handwritten PN orders with

the aver ber of PN orders per day of 0 to 5. Order review of PN orders by a

A

dedicated clinical person prior to transfer of the PN prescription to XXXX occurred in 96.6%
of customers and 62% had a formal nutrition support team. Fifty percent of customers
utilized XXXX-specific minimum/maximum limits with deviation due to institution-specific
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limits predominantly in pediatric and neonate populations. Minimum/maximum limits are
defined as the high and low amounts of a specific nutrient(s) set in the parenteral nutrition
automaMmpounding device that will alarm if the PN prescription falls outside of these
limits.

Interventionsmm—

XXXX rech3,324 PN prescriptions during the study period of which 37,634 (23%)

were eligiBle for ificlusion as they agreed to participate in this study (see Table 4). This data

€

is presented t t the scenario for the remainder of the results. Two hundred forty-eight
prescriptim 59 customers required intervention from XXXX prior to compounding with
97.2% of those prescriptions from hospitals, 1.2% from long-term acute care (LTAC),
0.4% from m care (LTC), and 1.2% from homecare. From those prescriptions, 252
individual i tions were identified, because some prescriptions required more than one
interventime customers that needed interventions were about 25% of the total
customers, thus showing a representative sample. The top three intervention types included
electrolyte gEariﬁcation (31.7%), calcium/phosphate incompatibility (25.4%), and amino
acid d ion (10.3%). Of the calcium/phosphate incompatibility interventions, sixty
(94%) orders were not changed primarily due to institution-specific limits that differed from

default limits set by XXXX for all customers. Customers have the option of setting their own

limits in tntry system, XXXX only intervened when the order exceeded the
customer’ limits. Forty-seven (19%) orders consisting of 53 interventions led to
changglC prescription. Interventions included dose clarifications of nutrients and
insulin mmity issues related to peripheral parenteral nutrition (9),

calcium/phosphate incompatibility (4), and amino acid omission (1). A greater overall number
and percen interventions were required for neonatal prescriptions (47.2%) when
compamadult (30.2%) and pediatric (22.6%) prescriptions.

With respect to customer characteristics, only the number of institutional beds and
average number of PN prescriptions per day were significantly different between those that

required an intervention compared to those that did not (see Table 5). The significant
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differences were for the entire variable using the Chi-square method, that is the proportions
within the variable between those that required interventions and those did not. Other
characthsuch as facility type, geographical region, use of XXXX products, use of a
dedicatedson to review the order at the facility prior to submission to XXXX,
presenge efsasfemmal nutrition support service, management of home PN, use of XXXX
suggestechm/maximum limits, ordering format, number of manual order entry steps,
or type of @rescrifer were not significantly different between those customers who had

required a ntion and those that did not. Of note, out of the 59 customers requiring
interventios, 3%(62.7 %) have a nutrition support service/team (NSS). The intervention
rate for customerg with a NSS was 1.8% versus 0.53% in those who did not have a NSS.

The rate CC in the PN order upon XXXX pharmacist intervention was 14.3% in

customer S and 42.2% for customers without NSS.

Discussim

Inala dataset of patients receiving PN from XXXX, less than 1% of prescriptions
required i intervention upon secondary review. This study was completed through a

unique collaboration between academia, a clinical professional association, and an industry
service C(iﬁany, and represents an important contribution to the literature on PN
interventio PN safety. This also represents one of the largest samples on PN
interventio le 1), given that the results included data and evaluation of 37,634 PN
prescri@ 232 institutions across multiple care settings in the U.S. Although most
responde‘s reg'ted being in a hospital setting, the data also included homecare, LTAC,
and LTC f I In addition, the institutional customers represented a wide range of facility
sizes bas d capacity, and were evenly distributed across the country. These
charac{sluggest the data represent a wide cross-section of practice settings.
Furthermore, ty type and geographical region were not significantly different between
those that required an intervention and those that did not, suggesting that a focus on PN

safety and the possible need for PN interventions is warranted regardless of the setting. As a
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matter of everyday practice, the customer has to validate the prescription prior to the order

being sent to XXXX. The degree or intensity of initial customer review and interventions

|

performediprior 1o submitting the PN order to XXXX was beyond the scope of the study.

See Figu @ illustration of the process.

[ |
Apgroximately 62% of respondents indicated they had a formal NSS, however almost

97% indicajed they had a dedicated clinical person review the PN order prior to transmission

C

to XXXX, 7 in approximately 3% of respondents who do not have a dedicated clinical

person reyiewithel PN order prior to submission. The customer determined the definition of

S

what con formal NSS or the qualifications of the clinician reviewing the PN order. A

U

previous nati urvey of nutrition support clinicians suggested that just over 76%

dedicatedf@ pharmacist to review PN orders.” Although there was no significant difference

£

between PN orders requiring intervention compared to those that did not, a review of the PN

order by geable and skilled pharmacist could be an area of opportunity to further

a

improv 910

tervention rate was identified when a NSS was present in PN

\Y

management versus no NSS; however, the rate of PN order adjustments was lower when

the NSS W@s involved in the patient’'s PN management. While this study was not designed

i

to assess s as to why this may have occurred, one plausible explanation is the

D

presence may translate into an interdisciplinary group of clinicians with higher-level

training and expertise leading to more aggressive and “out of the box” PN management. It

I

may also imdicataegthe presence of higher acuity/more complex patients. These factors likely

{

necessita er number of interventions by the pharmacist conducting order review to

U

clarify an appropriateness, especially if practice falls outside predefined system

limits. her supports PN order review by a knowledgeable and skilled pharmacist to

A

ensure PN sa
An encouraging finding from this investigation was that the order format was not

significantly different between those institutions that required a PN intervention and those
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that did not. Standardized electronic PN orders have been recommended for use in all

9-11

patients™" ', and other studies have demonstrated a significant reduction in PN errors when

convertwndardized electronic PN order.®'®'? A PN prescribing error rate of over
20% was 3.2% with a transition to electronic prescribing with format
standandizatiemsiBuilding decision support into electronic prescribing has been well-
received th error risk.’ A recent study evaluating pharmacist review of over 3000 PN
orders ide@v error rate of 3.9%, of which 12% had potentially harmful consequences if
not for themt tion." In this study, the overall percentage of PN interventions was
consistenm previous XXXX intervention study® and low (248 out of 37,634 PN orders
(~0.7%) as com;red to the total prescriptions, even when respondents reported using a
non-stan(i:written PN order format (3.3 — 7.3%), depending on the patient

populatio ble 3. Despite these low percentages, the need for intervention was fairly

e customer bases as 60 out of 232 customers required at least one

.9%).The size of the institution (based on number of beds) and the number of
PN orders p were significantly different between those institutions that required PN
interve hose that did not (Table 5). While it is not possible to assess where the

specific differences exist with the statistical tests used, the percentage of customers

requiring a intervention was higher than those that did not require a PN intervention in all

bed categept for the 1 — 100 beds category. A similar result was observed based on
the numb orders per day, where the proportion of customers requiring a PN
intewegigher than those that did not require an intervention in all ranges of daily
PN ordmexcept the 0 — 5 orders category.

There arelseveral possibilities to explain these observations. Larger institutions may
care for hi ity/more complex patients and may have more patients receiving PN per
day. It %Aible that increasing bed size is associated with more complex workflows
as well. This could be supported by the fact that there was a higher overall number and

percentage of interventions required for neonatal PN prescriptions (47.2%) compared to

adult or pediatric PN prescription. These factors could contribute to a greater need for PN

This article is protected by copyright. All rights reserved.
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interventions, but further study is needed to accurately determine the reason(s) for these
observed differences.

WN orders were reviewed by at least 2 independent reviewers at 224 of the
232 (~97rs’ institutions and electronic order entry or a standard handwritten PN
order wasmsedsim over 90% of the customer's institutions, 248 prescriptions required
interventichrming the need for a knowledgeable pharmacist in the PN process.

Thg most)jegommon interventions were electrolyte dose clarification,
calcium/p incompatibility, and amino acid dose clarification. In the absence of these
interventios; tHe& inappropriate PN formulations could have been infused and led to harm.
Pharmacists pla;n essential role in the PN use process, and is particularly critical in PN

order revimerification. This was again highlighted in a recent ISMP report where a

pharmaci X identified and prevented a potential 1,000-fold overdose of zinc from
being compo d in a PN order and administered to a pediatric patient." A prescriber
inadvertently prescribed zinc in mg instead of mcg when ordering PN for a 2 year old child.

The error wa identified during a 2 pharmacist review at the institution prior to

transm as an alert triggered in the institution’s electronic health record (EHR)
system. Ap alert was triggered in the electronic system at XXXX during a pharmacist order
review. There were several other warnings that also fired, most of which were not clinically
significant w possible that alert fatigue played a role in the error not being identified.
The phar ntified the error at the time of compounding when the large dose of zinc
and thxt would have been required to prepare the PN order became apparent.
The phmntacted the prescriber and the order was changed. During the current
study, a similar effor occurred where a XXXX pharmacist identified a 10-fold dosing error for
zinc, coppe elenium during order review and verification of a pediatric PN order
avoidinﬁ; adverse event. These data and examples further support that a
pharmacists’ review and verification of PN orders is essential. In addition, following ASPEN
and other safety recommendations is important, including using standardized electronic PN

orders; avoiding manual transcription of PN orders; standardizing the PN order process;

This article is protected by copyright. All rights reserved.
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building, testing, and responding to warnings; and utilizing double-checks; but these steps
alone are not adequate to eliminate the need for an independent review and verification by a
knowlemd skilled pharmacist.®'*'® Errors viewed in context can enhance learning
and the s @ t remedies and systems improvements help create a safer environment
for patientsmeeeining PN." Conducting methodical (i.e., systematic) systems review of
medicatioLhas been well described.® This study contributes to the PN-specific

literature. fOut of fihe presented data come opportunities for education, further

&

standardizati olicies, procedures and practices), automation and forcing functions. A

S

persistent Fé€orMMmendation remains that clinicians with expertise in nutrition support need to

be involved in thedPN process.

Gl

Conclusi

[

Parentera itien order review and verification is a crucial step in the PN process to reduce

the potential tient harm. This study supports the need for institutions to not only

al

develop systems to comply with published PN safety recommendations, but to also include

knowledgea d skilled pharmacists to complete the order review and verification step for

ication. Larger multi-site trials are essential to capture and further define

interventii rates, types, and intervention success.
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Table 1. r description

S

Custome teristics Number and (Percent)

Facility t 2

)

Hospital O 177 (76.3%)
Homecarg{Only 7 (3%)
Both Hos Homecare 9 (3.9%)

LTAC Onl 33 (14.2%)
LTC Onlyl ! i 6 (2.6%)
Institutional Size n=225
1-100 72 (32%)
101-200 be 42 (18.7%)
201-50 87 (38.7%)
501 + 24 (10.6%)
Region n=232

Northea 54 (23.3%)

I

Midwes 56 (24.1%)

South 72 (31%)

West 50 (21.6%)
LTC=long ter , LTAC long-term acute care

0

Auth
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Table 2. Customer PN Processes

Customer characteristics

Number and (Percent)

XXXX R, ther n=232

XXXX only 149 (64.2%)
XXXX + 65 (28%)
XXXX + Sg apetinding 3 (1.3%)

All 3 tyRESummm— 8 (3.4%)
Other h 7 (3.1%)
Dedicate | Person review order n=232

Yes 224 (96.6%)
No 8 (3.4%)
Formal N Support Service/Team n=232

Yes 144 (62.1%)
No 88 (37.9%)
Nutrition Supp§ Service/Team Manages

Home P 28 (12.1%)
Yes 133 (57.3%)
No s 9 (3.9%)
Some Patients 62 (26.7%)
Don't kno

Use ax limits n=232

Yes 117 (50.4%)
Comb ends 75 (32.3%)
No 40 (17.2%)

Author
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Table 3. Customer PN Processes Based on Patient Type

Customer Characteristic

Number and (Percent)

w PN per day | Adults n=224 Pediatrics n=68 Neonates n=120
Oto5 182 (81.3%) 61 (89.7%) 96 (80%)
6to 10 Q 28 (12.5%) 2 (2.9%) 16 (13.3%)
11to0 15 3 (1.3%) 0 (0%) 3 (2.5%)
16+ H 5 (4.9%) 5 (7.4%) 5 (4.2%)
PN Order R@rmat Adults n=224 Pediatrics n= 68 Neonates n=120
Electronic 94 (42%) 31 (45.6%) 54 (45%)
Electronic o@itSide ' @POE 25 (11.1%) 7 (10.3%) 14 (11.7%)
Standardize ritten 94 (42%) 25 (36.8%) 48 (40%)
' 11 (4.9%) 5(7.3%) 4 (3.3%)
Adults n=223 Pediatrics n=70 Neonates n=124
6 (2.7%) 3 (4.3%) 28(22.5%)
PharmD/RF: 41 (18.4%) 7 (10%) 3 (2.4%)
Physician 97 (43.5%) 46 (65.7%) 70 (56.5%)
RD 10 (4.5%) 2 (2.9%) 2 (1.6%)
Nutrition su@ice 10 (4.5%) 1(1.4%) 1 (0.8%)
Combinatio e 59 (26.5%) 11 (15.7%) 20 (16.1%)

Table 4. mmber of PN prescriptions

umber of PN prescriptions
| customers who agreed
o be in the study [n= 232] (%
of total PN prescriptions)

Number PN prescriptions from customers that
needed interventions (n=59 customers)

(% of prescriptions from customers needing
interventions)

Total 37,634 19,797
Adult 24,952 (66.3%) 10,678 (53.9%)
Patients

Pediatric
Patients

2,296 (11.6%)

Neonatal
Patients

6,823 (34.5%)

This article is protected by copyright. All rights reserved.

16




Table 5. Significant customer characteristics based on need for intervention

Customer No Intervention Intervention P-value
characteristic N=232 N=173 N=59
Bed siz..m N=167 N=58 p<0.05
1-100 bea ! 37.13% (62) 17.24% (10)
101-200 17.37% (29) 22.41% (13)
201-50@ beeismm—m 35.93% (60) 46.55% (27)
501 + be% 9.58% (16) 13.79% (8)
Ave num N per N=167 N=57 p<0.05
day: Adulf; N=
Oto5 86.2% (144) 66.7% (38)
6to 10 8.4% (14) 24.6% (14)
11to0 15 w 1.2% (2) 1.8% (1)
16+ 4.2% (7) 7% (4)
Ave num N per N=48 N=20 p<0.05
day: Pediatric, N=68
Oto5 95.8% (46) 75% (15)
6to 10 21% (1) 5% (1)
11t0 15 0% (0) 0% (0)
16+ 2.1% (1) 20% (4)
N=77 N=43 p <0.05

88.3% (68)
6.5% (68)
2.6% (2)
2.6% (2)

65.1% (28)
25.6% (11)
2.3% (1)
7% (3)
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PN, Parenteral Nutrition

Figure 1. Parenteral nutrition (PN) use process.

Reprinted stion from Ayers P, Boullata J, Sacks GS. Parenteral Nutrition Safety: The Story Continues

Nutr Clin Prm33(1 ):46-52.°

_| R Crder Entry and Vermcation Process I

armuang Birt  Max Haspital Pharmacest  Ordir Confirmaed
Approval -enacist |
= Order Placemant | Owder Varilication
?

« Physiclan or Pharmaclst creates PM erder from anywhere In the - Standardized drug formulary helps ensure acouracy for
naspital with Internet access order entry

= Oirder [s wirltten from & template designed to match customized - Computerized screening of allergy, min/max Amits, calcium
hospltal PN crder farms phosphate solubllity, and osmalarity

« Hinsnltal Fharmacist approves the onder before sending to
} Pharmacy
= Order double-checked and confirmed by Pharmaclist
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CAPS Study Appendix Study Instruments

One-time Customer Survey

Generaw and customer to be identified by random number (survey completed upon

agreemen in the study.)
e C @ ype: Hospital, LTAC, LTC, Homecare, Other
NumberEofBéds in facility

ik/omeseane- # of PN patients/ how many active patients
Gggraphic region of US (use federal regions- HCUP data)
Is er pharmacist or someone else entering and reviewing each order ( they
all gée be verified by a customer pharmacist )
° D@usmmer use CAPS only PN or other products-(such as multi-chamber or
sta zed commercially available PN products or self-compound)
° Dmve a formal inpatient nutrition support service?
o Dagsja ngirition support service have oversight for home care patient orders? (Yes
No, don't know, some patients
. D@e CAPs Min max or customized?
o Ny average PN orders per day
eonates

iatrics
Adults
o Fi arenteral Nutrition orders, do you use? (check the primary one)

Adyt Bati@nts
A. ‘@ staldardized template within your CPOE

dized electronic template outside of your CPOE
. ardized handwritten order form
D. n dard handwritten order form
't have adult patients

Pediatric patients
A. @ a standardized template within your CPOE
B. h

rdized electronic template outside of your CPOE
C. _stamdardized handwritten order
D @ pndard handwritten order
E. \Rondhave pediatric patients
atal patients
ardized template within your CPOE

standardized electronic template outside of your CPOE
rdized handwritten order

D. ndard handwritten order
E. Don’tYiave neonatal patients
r of manual order entry processes or transcription steps needed to

e communication of the PN order (0, 1, or greater than 1) (example- unit
a CPOE, then Pharmacist into a Pharmacy system, then into the CAPS e-

N

e Listnu

syste
o Neonates
o Pediatrics
o Adults
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Who are the primary prescribers for each of your PN patient populations? Choose
from PA, NP, MD/DO, RD, Nutrition Support Service (NSS), pharmacist/PharmD
(write in)

wnates
o) ediatrics

m
Per Order ction Sheet

In;tution study number
C 'ype (hospital, home care, LTACH, LTC pharmacy, etc)

C rmacy site

Pmt initials

RX er

D

Pati group: Neonate, Pediatric, Adult
2intor3in1

We/gﬁiﬁed daily Yes/No

Type of Error

O cium phosphate incompatibility
a Negative QS water
O molarity issue in PPN

O ino Acid dose: High or low
0 ino Acid omission
0 xtrose dose: High or low
| mmmBextrose omission
O fat emulsion dose: High or low
a ctrolyte dose: High or low
e element dose: High or low
[ Trace element omission
0 Drug additive dose: High or low (other drugs such as insulin)
a

! Multivitamin omission
\ tivitamin dose: High or low (usually omitted, less or greater than, or per

O aer vitamin dose: High or low
0 er meds that shouldn’t be added

0 ds that were omitted from day before
0 Insulin issues
ex allergy

r meds allergy
{ Other reason (Please specify)
[ sion rate omitted
O ients ordered per liter

{ trolytes and minerals ordered as ions
{ rmulation unstable
Interventi S pharmacist identified error on the tool and then made a phone call to

customer pharmacist. Was the order changed after the intervention: Yes or No

Note what the change was:
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