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Leapfrog Medication Discrepancy Measure: Frequently Asked Questions

1. We already have a pharmacist taking a medication history on our patients. Do we need to take a

second medication history for this measure?

a.

Yes! Regardless of who took the medication history as part of usual care, you need to
have an expert with a “second set of eyes” take a “gold standard” history to confirm the
accuracy of the history taken by the first provider. This is true even if that first provider
was a pharmacist.

2. We have a zero discrepancy rate. That’s fantastic, right?

a.

Not necessarily. In every case where we have reviewed the data with sites that have a
zero discrepancy rate, we have found a problem with their data collection process. The
most common problem is the issue addressed in first question, above (i.e., they just
assumed the medication history taken by a pharmacist was correct). Another common
problem is to give the ordering provider the benefit of the doubt in the case of
reconciliation discrepancies (i.e., if the history was right and the orders were different, it
must have been intentional). If there is no documentation for why orders are different
from the medication history (and the reason isn’t obvious, like medications to treat the
admission diagnosis), then assume the discrepancy is unintentional unless the provider
can confirm the change was intentional.

3. When | enter the numbers into Excel, some of them are red. Why is that?

a.

Excel does a number of cross-checks to make sure the data are consistent. If they are
not, then they will be red. These include the following:

i. The number of discrepancies in gold standard medications can’t be more than
twice the number of gold standard medications (this is because there are two
opportunities for error for every medication: an error in admission orders and
an error in discharge orders)

ii. If the number of discrepancies due to additional medications is not zero, then
the number of unintentionally ordered additional medications can’t be zero (if
there is a discrepancy in admission or discharge orders due to an additional
medication, then by definition it’s an unintentionally ordered additional
medication).

iii. The number of discrepancies in unintentionally ordered additional medications
has to be between the number of unintentionally ordered additional
medications and twice the number of unintentionally ordered additional
medications, inclusive (e.g., if there are 3 unintentionally ordered additional
medications, then the number of discrepancies due to these medications has to
be between 3 and 6. This is for the same reason as in case i., above: each
medication can be ordered incorrectly at admission, at discharge, or both, so
there are 1 to 2 errors in orders for each medication. In this case, the number of
discrepancies can’t be less than 3, since each medication was unintentionally
ordered, so by definition there’s at least one error in orders for each additional
medication.



b. If you have numbers in red in the spreadsheet, please review these rules and correct the
numbers. If you cannot figure out why there’s an error, please contact us.



Sample Patient #:

The pharmacist should complete this
worksheet for each sampled patient to
identify the values necessary to report
on the Medication Reconciliation
measure. The Survey Coordinator at
your hospital will need these
worksheets for each sampled patient to
complete the Med Rec Workbook.

Total # Unintentional Additional Medications:
(Enter into column F in the Med Rec Excel Workbook)

Total # of discrepancies due to Unintentional Additional Meds:
(Number of medications that were ordered unintentionally at admission (count as 1), discharge (count as 1), or
both admission and discharge (count as 2). Enter into column H in the Med Rec Excel Workbook.

Total Number of Gold Standard Meds:
(Enter into column B in the Med Rec Excel Workbook)

Total # of admission and discharge discrepancies in Gold Standard Meds:
(For each Gold Standard Med, count the number of ‘yes’ responses to the error question. Minimum number of

discrepancies per med is zero. Maximum number of discrepancies per med is 2. Enter into column D in the Med
Rec Excel Workbook)

Patient ID:

Admission Date/Time:

Age:

Admitting Location/Unit:

Admitting Provider:

Additional Medications that were Ordered Unintentionally:

Additional Medication:

Unintentionally Ordered on: Comments:

Name: O Admission (count as 1)
[ Discharge (count as 1)
Dose/Route/Frequency: O Both (count as 2)
Name: O Admission (count as 1)
[0 Discharge (count as 1)
Dose/Route/Frequency: O Both (count as 2)
Name: O Admission (count as 1)
[ Discharge (count as 1)
Dose/Route/Frequency: O Both (count as 2)




The Gold Standard Medication table should be completed by the pharmacist for each medication obtained during the Gold Standard Medication History (e.g.
one medication per table). Most patients will have several Gold Standard Medications and require a separate table for each. You can cut/paste this table or
print out several copies.

Sample Patient #:

Gold Standard Medication Admission Comparison Discharge Comparison
Name: Note Differences: Note Differences:
(select all that apply) (select all that apply)
Dose/Route/ [0 Dose [0 Omission 0 Dose [0 Omission
Frequency: [ Frequency [0 Route [ Frequency [0 Route
[0 Additional med [ Substitution O Additional med O Substitution
Drug Class: [ Duplication O Formulation O Duplication O Formulation
O PRN [ Duration [ Other: O Duration O Other:
O OoTC
Reason: Reason:
Pt Adherence: O Unintentional (History O Unintentional (History
[0 Completely non- [ Systematically non- or Reconciliation Error) or Reconciliation Error)
adherent* adherent O Intentional (Clinical O Intentional (Clinical
O Sporadically non- [0 Adherent Reason) Reason)
adherent
Comments: Were there any unintentional Were there any unintentional
discrepancies between the gold standard discrepancies between the gold standard
and the admission order? and the discharge order?
All Sources Used:
[ Patient
1 Pill Bottles O Patient’s family/Caregiver OYes OYes
O Outpatient EMR O Patient’s Own Med List O No O No
O Transfer Records O Outpatient Provider(s)
O Pharmacy(s) 0 Past DC Summary If “yes,” count as 1 If “yes,” count as 1
O Other: O Pharmacy Database

*Completely non-adherent means the patient has not been taking the medication for at least 30 days. If completely non-adherent, do not include. Move on to
the next Gold Standard Medication.



Section 8B: Medication Reconciliation
This workbook is designed to assist hospitals in answering questions #3-6 of Section 8B Medication Reconciliation, of The 2017 Leapfrog Hospital Survey.

Step 1. Sampling and Data Collection

Hospitals are required to sample at least 10 patients per quarter (any consecutive three months). Patients who were discharged or expired before the gold
standard history could be obtained should be excluded from the sample.

Hospitals can use the 'Sampling' tab of this workbook to obtain the 10 patient sample. To use this tab, first scroll down to the date of admission. The
columns to the right of the date contain a string of numbers which represent the patients to include in your sample based on the order of admittance for that
day. For example, if you were to sample patients who were admitted on April 1st, then you would scroll down to that date and see the following numbers: "6,
13, 5, 1..." This means that the first patient to sample would be the 6th person that was admitted on April 1st. The next patient to sample would be the 13th
admitted on April 1st, and so on. Note that you do not need to sample all 10 patients from one day in the quarter. This tab is designed so that you can

For each patient selected to be sampled, the pharmacist should use the Medication History Checklist (3rd tab of this workbook) to identify the Gold Standard
Medication History. This checklist can also be used by the pharmacist or care team to identify the PAML.

Once the Gold Standard Medication list has been compiled for a sampled patient, complete the Medication Reconciliation Worksheet (word document).
Note that this document must be completed for each sampled patient. The questions at the top of the first page of this document will be used in the "Data
Entry" tab. Follow these steps when completing the document:

1. Complete the summary information for the patient and list any additional medications that were ordered unintentionally upon admission or discharge.

2. Complete the Gold Standard Medication Table for each gold standard medication identified by the pharmacist for that patient.

Step 2: Data Entry and Calculation
For each patient sampled, enter the information gathered on their Medication Reconciliation Worksheet (Word document) into the colored columns.

1. The Total Number of Gold Standard Meds should be entered into Column B (Question #3).

2. The Total Number of admission and discharge discrepancies in Gold Standard Medications should be entered into Column D (Question #4).

3. The Total Number of Unintentional Additional Medications should be entered into Column F (Question #5).

4. The Total Number of admission and discharge discrepancies due to Unintentional Additional Medications should be entered into Column H
(Question #6).

Once the data for all sampled patients has been entered into the Data Entry tab, enter the sums from the top of the page (Row 6) into the Online Survey
Tool.

To the left you will see your hospital's numerator, denominator, and rate of discrepancies per medication per patient calculated. This is for your reference

http://www.leapfroggroup.org/survey-materials/survey-and-cpoe-materials

Gold Standard Medication History
Shortly after admission (e.g. within 12 to 24 hours), a gold standard medication history must be obtained by a trained pharmacist. This should be in addition
to any pre-admission medication list (PAML) compiled by the care team as a part of usual care.


http://www.leapfroggroup.org/survey-materials/survey-and-cpoe-materials

Gold Standard Pre-admission Medications

Exclude the following from the gold standard pre-admission medications unless the medication is clinically relevant: a) as needed (PRN) medications,
except inhalers, nitroglycerin, opioids, muscle relaxants, sedatives, and non-opioid analgesics; b) topical lotions/creams; c) saline nasal spray and artificial
tear eye drops; d) herbals and supplements; and e) vitamins. Medications that a patient is completely non-adherent to (i.e. has not been taking at all) should
be excluded from the Gold Standard Medication List. Two examples of clinically relevant medications that should not be excluded from the gold standard

Discrepancies in Gold Standard Medications

T UL UL YUTU DU TUAT U THTCUTVALIVE T UICT L T MU U LU LD UG TUUT AT WOV U T IVIL D U WD VT U YU IV Y T AUTTTIDOIVET VUL O WU (U WDV DU IU Y T WDV TR Yo

orders. For example, if a medication on the gold standard list is ordered for a patient on admission with the incorrect dose, this counts as one discrepancy.
If this medication is again ordered on discharge for the same incorrect dose, this counts as a second discrepancy. The number of unintentional
discrepancies is a count of medication orders where an unintentional discrepancy occurred. You should not count the number of errors associated with the
same medication order (e.g., a discrepancy in the dose and frequency in the same medication in admission orders counts as one discrepancy).

Additional Medications that were Ordered Unintentionally

MUUUUTIL UL UG HTUTTINUT VT HHTCUIVULIVETD UL PULICT L VVAD TIUL LUANTTTY (WU VWO TTUL DU UOLU LU VL LURNT Y ) PV LU UUTTTIOOIVT T, UL LIC THTUUIVUL te Ut vl vuuy

thought the patient was taking the medication and therefore ordered it on admission and/or discharge. Count each additional medication ordered
unintentionally only once, regardless of whether it was ordered on admission, discharge, or both.

Unintentional Additional Medication Discrepancies
For each unintentionally ordered additional medication, there may be up to two discrepancies: unintentionally ordered at admission, unintentionally ordered
at discharge, or both. For example, if a medication is unintentionally ordered at admission, then this counts as one discrepancy. If the same medication is









Sampling

Today's Date Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7
4/1/2017 6 13 5 1 27 18 15
4/2/2017 11 3 10 9 17 7 21
4/3/2017 5 7 24 8 27 20 21
4/4/2017 9 20 23 21 26 7 10
4/5/2017 20 29 22 26 18 6 15
4/6/2017 5 19 29 26 28 27 21
4/7/2017 2 24 12 11 5 21 28
4/8/2017 22 1 9 12 21 19 5
4/9/2017 23 26 15 25 1 28 20

4/10/2017 12 15 17 13 5 24 22
4/11/2017 20 11 26 19 18 6 7
4/12/2017 30 19 14 13 11 2 20
4/13/2017 6 18 1 28 30 12 29
4/14/2017 13 16 17 12 3 18 8
4/15/2017 1 29 2 23 21 16 22
4/16/2017 7 29 8 16 22 5 13
4/17/2017 23 17 15 27 26 24 29
4/18/2017 29 10 8 11 27 6 21
4/19/2017 7 2 8 24 9 23 19
4/20/2017 11 26 5 3 24 18 16
4/21/2017 24 12 13 29 14 30 8
4/22/2017 2 3 27 19 11 5 7
4/23/2017 20 1 11 28 6 17 5
4/24/2017 3 6 4 17 8 15 18
4/25/2017 30 23 26 29 21 11 2
4/26/2017 11 26 4 27 8 21 10
4/27/2017 26 11 20 6 15 10 18
4/28/2017 10 18 15 6 21 17 12
4/29/2017 17 24 4 2 3 12 28
4/30/2017 27 20 26 9 23 12 17
5/1/2017 13 15 6 23 8 25 4
5/2/2017 14 4 22 9 27 8 6
5/3/2017 8 20 12 21 11 14 4
5/4/2017 10 19 22 2 13 7 9
5/5/2017 3 12 16 23 9 17 19
5/6/2017 10 4 5 15 11 14 21
5/7/2017 24 21 2 14 3 6 23
5/8/2017 9 17 21 15 25 18 28
5/9/2017 16 3 8 27 6 22 14
5/10/2017 29 10 14 27 3 9 7
5/11/2017 4 16 13 8 10 1 27
5/12/2017 1 6 12 25 15 13 2
5/13/2017 23 2 9 8 21 4 11
5/14/2017 29 18 9 26 24 17 19
5/15/2017 17 28 13 22 2 6 4
5/16/2017 24 17 6 21 22 16 25
5/17/2017 5 25 10 27 20 22 24
5/18/2017 21 18 25 7 4 22 19
5/19/2017 3 16 18 11 17 12 13
5/20/2017 15 29 23 22 28 13 17
5/21/2017 17 28 4 20 16 6 10

Page 5



5/22/2017
5/23/2017
5/24/2017
5/25/2017
5/26/2017
5/27/2017
5/28/2017
5/29/2017
5/30/2017
5/31/2017
6/1/2017
6/2/2017
6/3/2017
6/4/2017
6/5/2017
6/6/2017
6/7/2017
6/8/2017
6/9/2017
6/10/2017
6/11/2017
6/12/2017
6/13/2017
6/14/2017
6/15/2017
6/16/2017
6/17/2017
6/18/2017
6/19/2017
6/20/2017
6/21/2017
6/22/2017
6/23/2017
6/24/2017
6/25/2017
6/26/2017
6/27/2017
6/28/2017
6/29/2017
6/30/2017
7/1/2017
7/2/2017
7/3/2017
71412017
7/5/2017
7/6/2017
7/7/2017
7/8/2017
7/9/2017
7/10/2017
7/11/2017
7/12/2017

14
15
17
30
16
28

12

26
11
14
20

30

16
18
26

23
11

12
28
16

24

30
16
10
11
10
25

20

13
22

13
11
21

12

16
17

Sampling

14
18
18
5
21
18
15
18
11
11
21
7
19
2
6
21
2
12
28
14
17
27
24
14
18
26
23
4
19
29
29
17
11
22
26
1
3
22
7
3
29
11
4
30
11
4
8
4
21
28
10
14
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10
29
12

19
26
12
10

12
11
29
15
23
16

19
11

23
30
29
14
19

29

28

23
26

27
22

16
16
14
17

28

24

17

15
15

27

27

28
20

23
17

10
22

15
27
11
13

20
12
23

27
13
30

20

21

19

15
12
22
14
24
22

13
18
28
14
16
27
20

25

29
21
26
16

20

19
28
24

10
10

25
11
13
10

28
22

30

10
12
23

26

17
24
24
10
13
19
10
21
27
29

25
21
20



7/13/2017
7/14/2017
7/15/2017
7/16/2017
7/17/2017
7/18/2017
7/19/2017
7/20/2017
7/21/2017
7/22/2017
7/23/2017
7/24/2017
7/25/2017
7/26/2017
7/27/2017
7/28/2017
7/29/2017
7/30/2017
7/31/2017
8/1/2017
8/2/2017
8/3/2017
8/4/2017
8/5/2017
8/6/2017
8/7/2017
8/8/2017
8/9/2017
8/10/2017
8/11/2017
8/12/2017
8/13/2017
8/14/2017
8/15/2017
8/16/2017
8/17/2017
8/18/2017
8/19/2017
8/20/2017
8/21/2017
8/22/2017
8/23/2017
8/24/2017
8/25/2017
8/26/2017
8/27/2017
8/28/2017
8/29/2017
8/30/2017
8/31/2017
9/1/2017
9/2/2017

15
30

15

13
25
23
30
16
13

29

24
20

28

14

26

20
19

12
10
19
26
27

28
25

26

10

17
23
24
18
27
29

13
27

21

28

22
16

19
17
21

22

18
27

16
12
25

29

23
16
25
21
18
16

27
19

15
27
21

11

15
12
27
24
28

12

Sampling

25
26
26
17
17
7
26
25
6
13
29
6
28
12
8
23
15
26
6
2
11
22
29
13
12
13
17
21
21
19
7
11
22
1
19
4
8
17
15
14
7
26
21
10
30
5
9
6
3
24
8
17
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24
23

19

26
24

18

14

17

22
20

10

20
20
21
14

26

10
10
14
29
13
14
10
18

23

18

20

30

23

20
25

18
24

16
18
24

28
27

25

30
28
26
10

18

29
18
28
21
24
12
26
20

16
17

29
21
16

24

23

14

22

11
25

29
13

30

20
28
30
15
14
10
13

24
29
29
19
30
19
19
25
22
23

23
17

23
16

17
19
21

24
20
25

28

10
28
22
28
28
20
21

23
16
10

28
20



9/3/2017
9/4/2017
9/5/2017
9/6/2017
9/7/2017
9/8/2017
9/9/2017
9/10/2017
9/11/2017
9/12/2017
9/13/2017
9/14/2017
9/15/2017
9/16/2017
9/17/2017
9/18/2017
9/19/2017
9/20/2017
9/21/2017
9/22/2017
9/23/2017
9/24/2017
9/25/2017
9/26/2017
9/27/2017
9/28/2017
9/29/2017
9/30/2017
10/1/2017
10/2/2017
10/3/2017
10/4/2017
10/5/2017
10/6/2017
10/7/2017
10/8/2017
10/9/2017
10/10/2017
10/11/2017
10/12/2017
10/13/2017
10/14/2017
10/15/2017
10/16/2017
10/17/2017
10/18/2017
10/19/2017
10/20/2017
10/21/2017
10/22/2017
10/23/2017
10/24/2017

25
28

19
24
29
27
17
29
25

14
13
27
20
25
30
12
22

12

15
10
23
28
15
23
15

29

26

17

21

23

11

14
27

20

23
28

30

Sampling

10
4
2

25
4
4

18
7

28

23

11
7
1
2
6

29

22
1
8

26

30
5

28
7

16

11

28

12

10

27

24
3
5
7

29

30

10
2

27

21
5

17

23

27

28

26

24
7

26

15

23

13
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30
17
21
22

17

27
12

30
22

12
18

18
22
13
29
11
27

24

11
17

22
19
24
11

28
14
26
20
20
19
18
12

11
21
30
10
16

21

26

27
13
26
23
20
28
15
29

11

29
18
12
19
16

30

13
12
18
25
28

17

20
16
24
11
18
12
19

20
29

15
24

26
16
22
12
10

26
10
22
30
13
22
21
24
12

14
13

17
22
23

24

29

26
17

13
24
30
11
26
22
26
24
11
16
29
20
15
27

28
15
19

29
22
21

26
11

17
30

29
11
28

11

17
17
29
10
11

19
14
24
27

22
20
23
27
13
14
16
12
28
10
17
13
25
12
29
22

30
25
23
14

28

17

19
28



10/25/2017
10/26/2017
10/27/2017
10/28/2017
10/29/2017
10/30/2017
10/31/2017
11/1/2017
11/2/2017
11/3/2017
11/4/2017
11/5/2017
11/6/2017
11/7/2017
11/8/2017
11/9/2017
11/10/2017
11/11/2017
11/12/2017
11/13/2017
11/14/2017
11/15/2017
11/16/2017
11/17/2017
11/18/2017
11/19/2017
11/20/2017
11/21/2017
11/22/2017
11/23/2017
11/24/2017
11/25/2017
11/26/2017
11/27/2017
11/28/2017
11/29/2017
11/30/2017
12/1/2017
12/2/2017
12/3/2017
12/4/2017
12/5/2017
12/6/2017
12/7/2017
12/8/2017
12/9/2017
12/10/2017
12/11/2017
12/12/2017
12/13/2017
12/14/2017
12/15/2017

25
21

27

21
21
23

25
18
21
14
24
12

10
22

22
27

18

12

22
23

14
25
28
24
21
17

10
16
10

14
18
21
12

26
28

Sampling

26
29
28
24
20
21
29
2
24
25
8
21
16
17
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10

14
18
12
18
24
11
30
14

27
14
18
26
18
21
28
14
10

22
27
27
26
15
30
13
21
23
18

20
27
10
17
29
24
25
23
22
30
25
18
22
23
30
25
17

10
11

16
22
17

19
16

13
28

29

25
22
17
20
18

27
21

20
22
21

28
18
16

17
21
29
17
30
16

24
15

22
24

13
17
10

11
16
28

18

24
19

25
29
30

28
23
28
16
18
22
29
18
25

26
28
14

10
10
14
24
14
13

23
21
18
22
29
21

19
14
11
12
10

28
27
29
25

11
13
29
20
15
22
14

29

23

12
26

20

27
10
12
15
28
15

23

26
19
14
19
15
25

14

10

14

24
18
23

18
22

26
20
17
25
16



12/16/2017
12/17/2017
12/18/2017
12/19/2017
12/20/2017
12/21/2017
12/22/2017
12/23/2017
12/24/2017
12/25/2017
12/26/2017
12/27/2017
12/28/2017
12/29/2017
12/30/2017
12/31/2017

17
21
27

15
20
18
13
14
26

17
11

22
16
29
30
13
23

25
27
26
21
19
24
28

Sampling

30
1
11
29
23
3
2
27
17
27
1
16
29
4
9
30

26
28

25
26

29
12

12

18
30
16
24

10
18

19
22
30
22

24
13

27
12
19

27
10

11
22

19
23
12
22
20

12
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Sampling

Patient 8 Patient 9 Patient 10 Patient 11 Patient 12 Patient 13 Patient 14
12 11 16 25 30 26 29
25 12 2 20 19 24 29
12 11 18 9 4 30 17

2 5 18 29 16 25 14
19 23 21 1 12 3 5
23 12 7 3 25 6 4
27 15 29 10 14 22 20
11 8 28 13 17 6 10
27 17 16 11 24 14 21
11 27 18 28 23 14 7

4 13 22 14 5 17 15
23 7 1 15 25 28 12

4 14 8 5 3 16 21

7 29 9 14 1 11 26

7 11 28 27 3 26 9
10 28 23 14 27 2 6
28 30 12 18 1 19 16

1 12 19 18 3 17 24
28 17 15 30 27 14 26
19 29 6 12 17 9 2
19 3 21 28 7 23 20
14 9 16 10 8 23 22
25 7 30 13 8 21 9
27 14 23 24 28 2 7

3 28 27 9 5 24 19
13 6 25 22 12 23 19

7 14 1 3 12 27 23
22 9 20 14 23 27 25
16 19 11 29 8 20 13

6 14 28 30 29 21 2
29 27 22 10 16 3 1

2 5 1 21 18 26 30
25 10 5 17 28 16 27

4 6 18 26 23 12 3

5 21 20 28 30 27 13
27 25 26 1 7 2 24

7 8 27 5 25 20 26
27 10 13 11 1 4 5
30 12 13 24 5 10 9
20 6 17 16 21 26 5
22 23 28 14 26 9 24
23 4 26 14 21 20 24
10 15 7 3 16 12 24
16 22 23 3 11 7 12
30 21 1 12 23 3 25

5 10 18 4 27 1 20

3 19 11 26 6 9 2

9 29 17 15 28 27 16
14 21 1 7 24 22 26
21 3 19 5 2 20 4

3 23 5 30 2 19 7
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Sampling

Patient 15 Patient 16 Patient 17 Patient 18 Patient 19 Patient 20 Patient 21
23 7 24 28 9 3 20
30 14 22 18 15 4 6
19 15 26 10 3 6 28
13 6 19 4 28 3 15
30 10 28 13 11 27 8
22 16 1 30 14 2 24

7 18 26 25 13 8 9
18 26 25 2 29 14 7
30 18 19 22 12 9 6

6 8 29 19 26 9 21
21 8 30 10 28 24 27
16 26 29 10 17 6 24
11 9 24 26 19 27 17
28 23 21 27 4 10 5

6 30 19 5 24 14 8

4 24 17 20 3 30 19
11 20 13 6 14 5 2
30 14 2 25 22 5 16

6 10 1 12 29 4 16
10 25 20 4 21 30 27
16 27 1 2 26 9 11
12 25 28 1 17 15 4
19 15 27 14 16 23 18
10 29 26 11 25 30 13
16 10 25 13 8 1 17

7 3 30 2 14 28 24
19 2 9 25 5 8 17

3 7 30 19 28 16 1

1 26 7 5 27 14 23
18 10 24 16 19 13 7

7 5 12 14 17 19 30

7 15 13 19 23 29 12

3 22 7 26 19 24 13

8 17 1 24 15 29 25
14 1 24 15 29 8 11
20 22 13 30 18 16 6
15 12 22 4 16 17 28
30 26 22 2 23 29 8

2 21 17 26 25 18 7
28 2 13 8 12 22 11
17 5 29 18 6 12 2
19 11 5 27 17 9 28
17 19 14 29 22 13 6

4 25 2 8 20 21 5
19 5 20 11 8 9 16
29 3 15 12 2 19 14

8 18 30 4 15 16 17
24 13 1 6 30 10 20
27 29 9 20 25 4 15
18 12 30 26 16 7 14

1 26 22 21 15 9 12
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Sampling

Patient 22 Patient 23 Patient 24 Patient 25 Patient 26 Patient 27 Patient 28
21 2 8 22 10 17 19
23 1 28 13 5 27 16
23 14 25 16 13 1 2
24 11 27 22 17 30 8
24 2 9 16 25 14 4

9 10 11 8 17 13 15
30 17 4 6 23 19 16
20 24 15 23 30 3 4
29 4 13 10 3 2 5
16 10 20 3 30 25 1

3 23 25 12 29 2 9
27 22 9 5 21 4 18

2 20 7 15 23 13 22
20 25 30 2 24 6 22
18 25 10 20 4 13 12
11 15 21 26 12 18 1
25 3 8 9 4 21 10
28 23 13 20 26 9 7
13 3 20 18 11 21 25

1 13 22 14 28 7 23
15 4 17 22 5 18 6
13 21 24 30 18 29 26
10 2 4 12 29 3 24
20 1 21 22 9 19 12
22 6 18 15 4 14 7
17 18 20 5 1 16 29
24 30 16 29 21 13 28

5 26 24 2 4 8 11
10 15 22 30 18 9 6

3 8 1 11 4 25 5

9 24 20 2 26 11 28
17 10 25 3 24 16 28
23 1 29 30 18 6 15
16 30 28 14 27 20 21

4 10 26 6 2 25 7
29 12 28 23 8 17 9
10 11 30 19 13 18 9

7 6 14 12 16 20 24
15 20 29 28 11 23 1
18 24 19 15 25 23 30

3 21 30 25 19 11 15
16 22 29 30 3 7 10
25 18 26 28 27 1 30
27 13 10 14 6 15 28
29 26 15 27 18 14 7
13 11 7 28 26 8 9
28 29 21 14 23 1 7

3 14 23 2 11 8 26

8 2 10 23 5 19 28

1 8 27 24 9 25 11
11 8 29 24 27 14 13

Page 23
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Patient 29 Patient 30
4 14
8 26

29 22
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17 7
18 20
1 3
16 27
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4 2
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9 2
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3 19
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PAML and Gold Standard Medication History Checklist:

Ask the patient open-ended questions about what medications she or he is taking (i.e.,

! doesn’t read the list and ask if it is correct) [
5 Use probing questions to elicit additional information: non-oral meds, non-daily meds,
PRN medications, non-prescription meds O
3 Use other probes to elicit additional medications: common reasons for PRNs, meds for
problems in the problem list, meds prescribed by specialists O
4 Ask about adherence N
5 Use at least two sources of medications, ideally one provided by the patient and one from
another “objective” source (e.g., patient’s own list and ambulatory EMR med list) [
Know when to stop getting additional sources (e.g., if patient has a list or pill bottles and
6 seems completely reliable and data are not that dissimilar from the other sources, and/or O
the differences can be explained)
Know when to get additional sources if available (e.g., if patient is not sure, relying on
7 memory only or cannot resolve discrepancies among the various sources of medication O
information)
When additional sources are needed, use available sources first (e.g., pill bottles if
8 present). Then obtain pharmacy data. If the medication history is still not clear: obtain O
outpatient provider lists, pill bottles from home and/or other sources.
9 Use resources like Drugs.com to identify loose medications (i.e., for a bag of medications,
not in their bottles, provided by a patient) [
10 |Return to patient to review new information, resolve all remaining discrepancies N
11 [Get help from other team members when needed O
Educate the patient and/or caregiver of the importance of carrying an accurate and up to
12 L . O
date medication list with them




Section 8B: Medication Reconciliation

Sample
patient ID:

1
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Question #3

Question #4

Press function key F9 to recalcu

0

CAUTION: Don't print all pages; most are blank rows! First, print preview to find

In the highlighted section
below, paste or type in the
number of medications
obtained from the gold standard
medication history for each
sample patient.

In the highlighted section
below, paste or type in the
number of admission or
discharge orders with
unintentional discrepancies in
gold standard medications for
each sample patient.
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Question #5

late before using results

0

Question #6

last page N with data; then File->Print only Page(s) From: 1 To: N

In the highlighted section
below, paste or type in the
number of unintentionally
ordered additional medications
for each sample patient.

Your Hospital's Results:
Note: this is for your reference on

Numerator:
Denominator:
Rate:

In the highlighted section
below, paste or type in the
number of admission or
discharge orders with
unintentional discrepancies due
to additional medications for
each sample patient.










ly, the below information does not need to be entered into the online survey and will be calculated by Leapfrog

unintentional medication discrepancies per medication per patient













HPI:

John Doe Case

John Doe, 68-year-old male with CAD, admitted for crescendo angina

Diagnosed with CAD 1 year prior, stent placed

Chest pain started 2 months ago, occurring more frequently in past week (3-4 times a
day), requiring more nitroglycerin for pain relief

4 AM day of admission, had more intense chest pain, minimally improved with 3
nitroglycerin. Developed shortness of breath, sweats. Called PCP - told him to come
to the emergency department

Past Medical History:

Hypertension

h/o AFib (started on coumadin 2 years ago)
DMII

Morbid obesity

OSA on CPAP

Atypical CP

Asthma

s/p appy
DJD b/l knees

Directions:
1. Review the answers to the interview questions
2. Access the sources of preadmission medication information
3. Compile the different sources of information and create the best possible medication
history



What John Doe would say his medications are if asked:

Without prompting:
e Allopurinol lor 2 a day depending if I have gout (would say “I think so” if asked whether
50 mg tablets, not sure of dose if not prompted with it)
e Plavix 1 a day (would not recognize it as clopidogrel, would say “I think so” if asked
whether it is 75 mQ)
e Colchicine twice a day (would say “I think so” if asked whether 0.6 mg tablets, not sure
of dose if not prompted with dose)
Glyburide 1mg a day (if asked whether it’s really 1.25, would say “I’m not sure, maybe”)
Toprol 50 mg a day (would not say XL, would not recognize it as metoprolol XL)
Amiloride 5 mg twice a day
Vasotec 20 mg twice a day (would recognize it as enalapril if asked)

Would forget to mention Tylenol arthritis and ASA unless prompted about OTCs:
e Tylenol arthritis 1-2 tablets up to 3 times a day as needed (doesn’t know dose, would say
“I think so” if prompted for 650 mg) states he takes 4-6 tablets per day prn for his knees
e Aspirin ¥ tablet every day (adult aspirin if prompted, wouldn’t know dose otherwise; Dr.
Weiser told him to take % instead of 1 tablet a day)

Would forget nighttime medications unless prompted:
e Zocor 40 (note that it’s really 80 mg, if asked about discrepancy, would say “oh yeah,
maybe it’s 80”’; would recognize it as simvastatin if asked)
e “Coudamints” “whatever dose they tell me to take” (if prompted whether recently on 5
mg of warfarin lately, would say “I’m not sure, you can call my coudamint clinic”)

Would forget nitroglycerin unless prompted about prn medications:
e Nitro 1-2 every day or every other day for chest pain (doesn’t know how often could take
it if needed, doesn’t know dose, even if prompted)

Would forget albuterol unless prompted about inhalers:
e Albuterol 2 puffs prn — doesn’t use often, doesn’t know how often could take it if needed

Would not mention the following at all because not taking:
e Imdur (doesn’t think he’s taking it, not sure)
e Advair — has never filled prescription

If asked about flomax or pepcid: would say that he does not take them. Would not recognize
them by their generic names (tamsulosin or famotidine).



John Doe Discharge Orders/Instructions:

From admission 6 months prior to current admission

MEDICATIONS ON DISCHARGE:

COUMADIN (WARFARIN SODIUM) 7.5 MG PO QPH
ALLOPURINOL ~ 5@ MG PO DAILY

ENTERIC COATED ASA 325 MG PO DAILY

PLAYIX (CLOPIDOGREL) 75 MG PO DAILY

COLCHICINE ©.6 MG PO BID

PEPCID (FAMOTIDINE) 20 MG PO BID

GLYBURIDE 1.25 MG PO BID

TMDUR ER (ISOSORBIDE MONONITRATE (SR)) 30 MG PO DAILY
METOPROLOL SUCCINATE EXTENDED RELEASE 50 MG PO DAILY
16. ZOCOR (SIMVYASTATIN) 80 MG PO BEDTIME

11. TAMSULOSIN 0.4 MG PO DAILY

HARFARIN

Indication for anticoagulation: Atrial fibrillation
Anticipated length of anticoagulation: Lifetime

INR Target Range: 2 to 3

Last 3 INR Results:

k.DOO--JU\U'I-F"LDMI—‘




John Doe’s Preadmission Medication List — Pharmacy

Allopurinol 100mg po Daily (2 50mg tabs)

Clopidogrel 75mg po Daily

Colchicine 0.6mg po BID

Glyburide 1.25mg po BID

Imdur 30mg po gd —Has not picked up his Imdur 30mg PO Daily since 3 months + 10 days, though it was
a 90 day supply

Metoprolol XL 50mg po Daily

Simvastatin 80mg po QHS

Warfarin 5mg po QPM

Amiloride 5mg po BID (last filled one month ago #120 tabs)

Enalapril 20mg BID (last filled 3 months ago #180 tabs- 3 month supply per Walmart)

Nitro 0.4 mg SL PRN chest pain as instructed

Albuterol inhaler PRN shortness of breath as instructed

Advair 250/50mg 1 puff BID - script that he has never picked upf/filled




John Doe’s Preadmission Medication List — PCP Office

Allopurinol 100mg po Daily

Aspirin 162.5mg po Daily

Clopidogrel 75mg po Daily

Colchicine 0.6mg po BID

Glyburide 1.25mg po BID

Imdur 30mg po Daily

Metoprolol XL 50mg po Daily

Simvastatin 80mg po QHS

Warfarin 5mg po QPM

Amiloride 5mg po BID

Enalapril 20mg BID

Tylenol Arthritis (650mg) 4-6 tabs per day prn knee pain

Nitro 0.4 mg SL prn chest pain as instructed

Albuterol inhaler prn shortness of breath as instructed

Advair 250/50mg 1 puff BID




John Doe’s Bags of Medications
(Note: you would only know what these are if you accessed an electronic pill identifier site like
Drugs.com)

Morning Ziplock:
e Allopurinol 2 50 mg tablets: learn he takes 1 or 2 a day depending on whether he has gout
Aspirin ¥ tablet: doctor told him to take ¥ tablet
Clopidogrel 75 mg tablet
Colchicine 0.6 mg tablet
Glyburide 1.25 mg tablet
Toprol XL 50 mg tablet
Amiloride 5 mg tablet
Enalapril 20 mg tablet
Tylenol Arthritis 2 650 mg tablets

Afternoon Ziplock:
e Tylenol Arthritis 2 650 mg tablets

PM Ziplock:

Colchicine 0.6 mg tablet
Glyburide 1.25 mg tablet
Simvastatin 80 mg tablet
Warfarin 5 mg tablet

Amiloride 5 mg tablet

Enalapril 20 mg tablet

Tylenol Arthritis 2 650 mg tablets

Also has:
e Nitroglycerin bottle of 0.4 mg tablets — takes 1 QD or QOD
e Albuterol inhaler: prn. Does not use often.



Appendix Item 4:

MRN: Age:

Admit Service: Admit Location/Unit:

O Control Patient O No Home Meds

O Intervention Patient O Number of GS Meds:

Intervention Level (if Intense/Standard bundle instituted)
O Intense 0O Standard
Describe intervention received by patient. Check all that apply:

O BPMH in ED by dedicated MARQUIS-trained clinician
O BPMH outside ED by dedicated MARQUIS-trained clinician  Type of clinician
O D/C med rec by dedicated MARQUIS-trained clinician
O Patient counseling by dedicated MARQUIS-trained clinician Type of clinician
O Other intensive intervention reserved for high-risk patients Please describe

O Other intervention

Form for Documenting Medication Discrepancies

Admission Date/Time:

Admitting Provider:

Med Rec Provider(s)

Comparison Date/Time:

Discharging Provider (if different):

Patient Understanding of Medications:
O High OMedium OLow

ODedicated History-taker OPharmacist reconciler/counselor O Other:

Type of clinician

Type of clinician

Please describe

For Additional Med
Name

Provider Response

Questions for provider

Provider Response

GS Medication Confidence PAML Comparison Admit Comparison Discharge Comparison Pharmacist Comments
Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Medium (select all that apply) (select all that apply) (select all that apply) 1 Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route [ After admission
Frequency Substitution Frequency Substitution Frequency Substitution orders but before
Additional med Formulation Additional med Formulation Additional med Formulation dc orders
Duplication Duration Duplication Duration Duplication Duration 1 After discharge
Drug Class Other Other Other orders
Details Details Details [l Does not need to be
notified
Recommended action:
LI PRN Reason Reason
[ oTC Reconciliation Error Reconciliation Error Action taken by team, if
History Error History Error any:
Comments Intentional Patient Expired Comments:
Questions for provider Documented Intentional
Documented

Questions for provider

In your opinion, is this
discrepancy clinically
relevant?

Yes
Provider Response 0 No

All Sources Used: OPatient OPatient’s Family/Caregiver O Pill Bottles 0O Pt’s Own Med List OOutpatient Provider(s) OOutpatient EMR DOPast DC Summary
OTransfer Records O Pharmacy(s) OPharmacy Database OOther - Details:

General Comments:

Back Page of Med Comparison Worksheet/ Highlights of Procedure

Confidence: (How confident are you that the “Gold Standard” list is correct):
High: Pt (or person who administers pts meds) and at least 2 corroborating sources agree

Start w/ easily accessible sources. If patients use a list or pill bottles and seem

completely reliable (and the data are not that dissimilar from the other sources,

and/or differences can be explained), then other sources are not needed. If patients

D . T I R Y DY R TP PR T Y TR T




Med: Pt (or person who administers pts meds) and at least/perhaps 1 corroborating source agree
Low: Anything not High or Med

Patient understanding of medications:

High: understands indications, dose, strength, and frequency of most medications

Med: Inconsistent or incomplete understanding of indications, dose, strength, and frequency of medications; not high or low

Low: at most, can identify medications by name or indication but not both, has little understanding of dose (e.g., “l take the blue blood pressure pill once a day”)

Documenting Adherence in Gold Standard list:
e If completely non-adherent (on purpose or b/c didn’t know to take medication), then leave off list and note it in general comments
e If sporadically non-adherent, give general assessment of adherence in comments
e If systematically non-adherent (e.g., always takes medicine once a day instead of 3 times a day), then note actual frequency taken in dose/route/freq and make
note of difference from prescribed frequency in comments
e If patient denies knowledge of a medication that is on another list (i.e., doesn’t know why not taking it), keep track of these in comments
PAML Comparison:
1. (If have an electronic place to document PAML separate from admission note): What if the PAML has not been documented: return again > 24 hours after
admission. If it still has not been documented, then use the list from the admission note if available. If still not available, then treat PAML as blank.
2. For transfers from within the hospital or from another acute care hospital, the PAML is what the patient was taking before the initial hospitalization. For admissions
from a nursing home, the PAML is what the patient was taking at the nursing home (which may be in the transfer orders).
3. If meds are completely different from GS gold standard med hx, then contact provider and find out what sources they are using and document in comments in
main form. This is to make sure they didn’t have a better source of info than you.
4. If the frequency is missing, how is that coded: as a change in dose/route/frequency, note “missing” in the details section.
5. If the PAML includes a medication that you did not include in the gold standard hx because the patient was completely non-adherent with it (or didn’t know s/he
was supposed to take it), then mark it as an additional PAML med, error in PAML, and explain in the comments.

6. If the only reference to preadmission meds is in the admission note history of present iliness (e.g., “patient responded well to risperdal,” without dates), does that
count as a PAML med? No.

Admission Comparison
1. What are considered admission orders: all orders written from the time of admission until 8 am the following morning or until 8 hours after the time of admission,
whichever comes first
2. Should admission medications that are later discontinued still be counted: yes.
For PRN meds, if the frequency is a range (e.g., q4-6h) and the medication is prescribed within that range (e.g., q6h), is that a change in frequency: No.
4. To save time, you can leave out the following additional admission orders:
a. Those that are clearly related to the chief complaint (e.g., levofloxacin for pneumonia when that is the admitting diagnosis)
b. Those that are clearly documented (e.g., lovenox for DVT prophylaxis)

c. Those that are standard prn orders at your hospital (e.g., Tylenol prn if that is in the standard order set at your hospital)
SIMON SAYS:

e Sedatives

* Inhalers (includes nebs)

*  Muscle relaxants

*+ OTCs — may leave off for this study if PRN unless pain medications (meds ( i.e. “What do you take for pain when you have pain?”)
* Nitroglycerin

¢  Stomach acid meds

e Aspirin

« eYe drops (glaucoma) — may leave off artificial tear eye drops for this study

¢«  Stool (colace/senna etc) — may leave off if PRN

w

Can exclude PRNs (things that would not need to go to adjudication):
Except — we ARE including PRN: inhalers, nitroglycerin, opiates, muscle relaxants, sedatives, analgesics (include Tylenol and NSAIDs)



MRN:

Name:

Admission Date/Time:

Comparison Date/Time:

GS Medication

Confidence

PAML Comparison

Admit Comparison

Discharge Comparison

Pharmacist Comments

Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Medium (select all that apply) (select all that apply) (select all that apply) [l Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route 1 After admission
Frequency Substitution Frequency Substitution Frequency Substitution orders but before
Additional med Formulation Additional med Formulation Additional med Formulation dc orders
Duplication Duration Duplication Duration Duplication Duration [l After discharge
Drug Class Other Other Other orders
Details Details Details 1 Does not need to
be notified
Recommended action:
I PRN Reason Reason
[ oTC Reconciliation Error Reconciliation Error Action taken by team, if
History Error History Error any:
Comments Intentional Patient Expired Comments:
Questions for provider Documented Intentional
Documented
Questions for provider Questions for provider
For Additional Med
Name In your opinion, is this
Provider Response Provider Response discrepancy clinically
X relevant?
Provider Response 7 Yes
O No
Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Medium (select all that apply) (select all that apply) (select all that apply) 1 Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route [ After admission
Frequency Substitution Frequency Substitution Frequency Substitution orders but before
Additional med Formulation Additional med Formulation Additional med Formulation dc orders
Duplication Duration Duplication Duration Duplication Duration 1 After discharge
Drug Class Other Other Other orders
Details Details Details [l Does not need to
be notified
Recommended action:
I PRN Reason Reason
[ oTC Reconciliation Error Reconciliation Error Action taken by team, if
History Error History Error any:
cComments Intentional Patient Expired Comments:
Questions for provider Documented Intentional
Documented

For Additional Med

Name

Provider Response

Questions for provider

Provider Response

Questions for provider

Provider Response

In your opinion, is this
discrepancy clinically
relevant?

b Yes

[l No




Cards 4 PGY-1 Admit Note

Date of Admission:
Admitting Physician:

SOURCE: LMR, patient
CC: chest pain

HPI:

68M w/ h/o CAD s/p stent to RCA 8/08 p/w worsening CP to ED. Patient had stent to RCA 1 year PTA for
80% lesion. On repeat cath 15 days afterwards for chest pain, found to have patent RCA stent and 50%
proximal LAD lesion. Pt now p/w 2 months of intermittent yet daily L-sided CP, lasts 3-5min, sharp, no
radiation. CP has been occurring more frequently in last week (3-4x/d) and is requiring increasing amounts
of SL NTG to achieve relief. At 4AM on DOA, pt had more intense CP that was only minimally improved
with 3 SL NTG. A/w SOB/diaphoresis, no n/v, not a/w exertion. He called his PCP and was advised to
come into ED.

InED: VS 98.2 56 214/102 20 100%RA. CE neg x1. CXR negative. Pt was admitted for further work-
up. Upon assessment in ED, pt was asymptomatic from elevated BP. Hydral 10mg 1V x1 brought sBP
down from 210 to 179 in ~30 min. However, BP started to rise again. Amlodipine 5mg was added to his
anti-hypertensive regimen, which controlled his BP on the floor initially to 140s sBP.

On the floor, pt had another episode of CP while walking from the bathroom. The CP resolved w/ 2 SL
NTG. EKG done during CP showed new biphasic Tw in I, aVL (priors showed inverted Tw),
pseudonormalization of Tw in V5-V6 (priors showed Twl). Vitmain K 2.5mg PO x1 was given to reverse
coumadin and pt was started on heparin gtt (no bolus). Pt apparently has h/o GIB; guaiac obtained before
starting heparin gtt was negative for occult blood.

ROS: Positive for subjective fever, no chills. Negative for SOB not a/w CP, n/v/d/abd pain, dysuria.

PMH:
Htn, h/o AFib (started on coumadin 2 years ago), DMII, morbid obesity, OSA on CPAP, atypical CP,
asthma, s/p appy, DJD b/l knees

MEDICATIONS

Home:

COUMADIN (WARFARIN SODIUM) 5 MG PO QPM (started for AFib 12/06)
ALLOPURINOL 50 MG PO DAILY

ENTERIC COATED ASA 325 MG PO DAILY

PLAVIX (CLOPIDOGREL) 75 MG PO DAILY

COLCHICINE 0.6 MG PO BID

PEPCID (FAMOTIDINE) 20 MG PO BID

GLYBURIDE 1.25 MG PO BID

IMDUR ER (ISOSORBIDE MONONITRATE (SR)) 30 MG PO DAILY

. METOPROLOL SUCCINATE EXTENDED RELEASE 50 MG PO DAILY
10. ZOCOR (SIMVASTATIN) 80 MG PO BEDTIME

11. TAMSULOSIN 0.4 MG PO DAILY

OFOOFNFONOTETCONNNE

ALLERGIES: PCN, ERYTHROMYCINS

FHx : Brother: s/p CABG, Mother: DM



SHx: Lives with wife, former driver/salesman. No tob/EtOH/IVVDU.

PE

Vital Signs: 98.2 56 214/102 20 100%RA
General: NAD

Skin: no rashes noted

HEENT: OP clear

Neck/Thyroid: no JVD

Pulm: CTAB

CV: RRR, 2/6 SEM at RUSB

Abd: +BS, s/nt, very obese abdomen
Extremities: WWP, no edema b/l

Neuro: A+Ox3

LABS (DATE OF ADMISSION)

NA 143, K 3.9 (#) [1], CL 112 (*), CO2 23, BUN 21, CRE 1.00, EGFR 74 [2], GLU 126 (*)

NA 141, K 5.1 (*#), CL 109 (*), CO2 23, BUN 16, CRE 0.81, EGFR 95 [1], GLU 110

ANION 8

ANION 9

CA10.0, MG 2.2, TBILI 0.4, TP 6.6, ALB 3.8, GLOB 2.8

[1] MG 2.1

CA94

ALT/SGPT 29 (#), AST/SGOT 24, ALKP 70, TBILI 0.4

CK-MB 1.8, TROP-10.04 [1]

[1] CK 113, CK-MB 2.0, TROP-I <0.04 (LESS THAN ASSAY RANGE) [2]

CK 146, CK-MB 1.9, TROP-I <0.04 (LESS THAN ASSAY RANGE) [1]

WBC 7.94, RBC 4.42 (*), HGB 13.6, HCT 39.3 (*), MCV 88.8, MCH 30.7, MCHC 34.5, PLT 156
WBC 6.91, RBC 4.51, HGB 14.0, HCT 39.8 (*), MCV 88.3, MCH 31.1, MCHC 35.2, PLT 135 (*)
RDW 13.8

RDW 13.6

%POLY-A 66.5, %LYMPH-A 24.6, %MONO-A 5.7, %EOS-A 2.9, %BASO-A 0.2

%POLY-A 64.6, %LYMPH-A 26.2, %MONO-A 6.6, %EOS-A 2.2, %BASO-A 0.3

PT 24.8 (*), PT-INR 2.2 (*), PTT 42.2 (*)

PT 24.3 (*), PT-INR 2.1 (*), PTT 38.1 (*)

STUDIES (DATE OF AMDISSION)

CXR: no acute abnormality

EKG A set: NSR at 55, old Twl I, aVL, V5-6

EKG B set: new biophasic Tw I-aVL, new pseudonormalization of Tw V5-6

ASSESSMENT:
68M w/ h/o CAD s/p stent to RCA 8/08 p/w worsening CP, found to have dynamic EKG changes in
setting of CP on the floor, concerning for ACS.

PLAN:

Cv-I: History of CAD with PCI 1 year PTA, DES placed in RCA. Had follow-up cath on 15 days later
following more CP, showing patent arteries but 50% proximal LAD lesion. Patient now with increasing CP
with exertion relieved by NTG. Biomarkers negative x 2 but with e/o EKG changes. Will place on maximal
medical therapy for ACS.



[ 1 continue ROMI
[ 1 hep gtt, plavix, asa, bblocker, lipitor, nitros prn
[ ] reversing coumadin prior to cath in AM with vitamin K po x1

Cv-P: Last ECHO 1 year ago, Ef 65-70%.

[ 1 htn at home on nitrates, bblocker

[ ] started ca-channel blocker (amlodipine), given increased BP in house (SBP at 200)
[ 1 If htn refractory, can titrate Ca-channel blocker up , consider clonidine

[ 1 ECHO prior to discharge

Cv-R: NSR, cont. tele
Endocrine/DM: glyburide at home
[ 1sliding scale here

[ ] re-chceck alc

HEME: Anitcoagulated secondary to history of AFib
[ ] hold prior to cath

Pulm: CPAP overnight for OSA

CODE full



Admission Orders

John Doe’s Admit Medication Orders

Allopurinol 50mg po qd

EC Aspirin 325 mg po qd

Clopidogrel 75mg po qd

Colchicine 0.6mg po BID

Famotidine 20mg po BID

Isordil 10mg PO TID

Metoprolol 12.5mg po Q6H

Atorvastatin 80m po qd

Tamsulosin 0.4mg po qd

Amlodipine 5mg po qd

Insulin Aspart Sliding Scale sc gac

Heparin 1,200 units/hr




Discharge Summary, Including Discharge Orders

Admission Date: XXX
Discharge Date: XXX

*Fxxxxx EINAL DISCHARGE ORDERS ******
M68
Service: CAR

DISCHARGE PATIENT ON: AT 05:00 PM

CONTINGENT UPON HO evaluation

WILL D/C ORDER BE USED AS THE D/C SUMMARY: YES
Attending: XXX, M.D.

CODE STATUS:

Full code

DISPOSITION: Home

MEDICATIONS PRIOR TO ADMISSION:

©CoNo~WNE

WARFARIN SODIUM 5 MG PO QPM

ALLOPURINOL 50 MG PO QD

ASPIRIN ENTERIC COATED 325 MG PO QD

CLOPIDOGREL 75 MG PO QD

COLCHICINE 0.6 MG PO BID

FAMOTIDINE 20 MG PO BID

GLYBURIDE 1.25 MG PO BID

ISOSORBIDE MONONITRATE (SR) 30 MG PO QD

METOPROLOL SUCCINATE EXTENDED RELEASE 50 MG PO QD

10 SIMVASTATIN 80 MG PO QHS
11. TAMSULOSIN 0.4 MG PO QD

MEDICATIONS ON DISCHARGE:

1.

COUMADIN (WARFARIN SODIUM) 5 MG PO QPM

2. ALLOPURINOL 50 MG PO DAILY

3. AMLODIPINE 10 MG PO DAILY

4. ASPIRIN ENTERIC COATED 81 MG PO DAILY
5. CLOPIDOGREL 75 MG PO DAILY

6.
-
8
9.
1

COLCHICINE 0.6 MG PO DAILY

. FAMOTIDINE 20 MG PO BID
. GLYBURIDE 1.25 MG PO DAILY

IMDUR ER (ISOSORBIDE MONONITRATE (SR)) 30 MG PO DAILY

0. TOPROL XL (METOPROLOL SUCCINATE EXTENDED RELEASE)
50 MG PO DAILY

11. SIMVASTATIN 80 MG PO BEDTIME
12. TAMSULOSIN 0.4 MG PO DAILY



WARFARIN

Indication for anticoagulation: atrial fibrilliation
Anticipated length of anticoagulation: Lifetime
INR Target Range: 2-3

Last 3 INR Results:

02/25/09: 1.3*

02/24/09: 1.6*

02/24/09: 1.8*

INR should next be drawn on:

INR will be followed by: Dr. XX

DIET: House / Low chol/low sat. fat
ACTIVITY: Resume regular exercise

FOLLOW UP APPOINTMENT(S):
1. XXX,M.D., Primary Care
Addr: 133 BROOKLINE AVE. BOSTON,MA
Scheduled date and time: 10:00 AM
Reasons for Seeing/Tasks to be Accomplished at Visit:
F/U hospitalization, hypertension, INR check
2. XXX,M.D. , Cardiology
Addr: 133 BROOKLINE AVENUE BOSTON,MA
Scheduled date and time: 09:30 AM
Reasons for Seeing/Tasks to be Accomplished at Visit:
f/u hospitalization

ALLERGY: Penicillins, Erythromycins

ADMIT DIAGNOSIS:

CHEST PAIN

PRINCIPAL DISCHARGE DIAGNOSIS (Responsible After Study for Causing
Admission)

HYPERTENSION

OTHER DIAGNOSIS (Conditions, Infections, Complications, affecting Treatment/Stay)
htn (hypertension) DMII, morbid obesity (obesity), OSA on CPAP (sleep apnea),
atypical CP (atypical chest pain), asthma (asthma), s/p appy (S/P appendectomy), DJD
b/l knees (OA of knees)

OPERATIONS AND PROCEDURES:

none

OTHER TREATMENTS/PROCEDURES (NOT IN O.R.)

none

BRIEF RESUME OF HOSPITAL COURSE:
CC: Chest pain

*khkkkk

HPI1: 68M w/ h/o CAD s/p stent to RCA 1 year PTA p/w worsening CP to ED. Patient



had stent to RCA for 80% lesion. On repeat cath 2 weeks later for chest

pain, found to have patent RCA stent and 50% proximal LAD lesion. Pt now
p/w 2 months of intermittent yet daily L-sided CP, lasts 3-5min, sharp,

no radiation. CP has been occurring more frequently in last week (3-4x/d)

and is requiring increasing amounts of SL NTG to achieve relief. At 4AM

on DOA, pt had more intense CP that was only minimally improved with 3 SL
NTG. A/w SOB/diaphoresis, no n/v, not a/w exertion. He called his PCP and
was advised to come into ED.

In ED: VS 98.2 56 214/102 20 100%RA. CE neg x1. CXR negative. Pt was
admitted for further work-up. Upon assessment in ED, pt was asymptomatic
from elevated BP. Hydral 10mg IV x1 brought sBP down from 210 to 179 in
~30 min. However, BP started to rise again. Amlodipine 5mg was added to
his anti-hypertensive regimen.

Assessment: 68 yo M w/morbid obesity, HTN, CAD s.p. RCA stent

on 8/08, who p/w CP x 2-3 weeks with exertion. Pain generally

relieved with NTG. Today pain was persistent so presented to ED.

*hkkk

Hospital Course by problem:

1) Cv-I: history of CAD with PCI 1 year ago, DES placed in RCA. Had
follow-up cath on 2 weeks later following more CP. Patient p/w with increasing CP
with exertion relieved by NTG. Biomarkers negative x 3. No evidence

of ecg changes. On the floor, pt had another episode of CP while walking
from the bathroom. The CP resolved w/ 2 SL NTG. EKG done during CP showed
new biphasic Tw in I, aVL (priors showed inverted Tw), with question of
pseudonormalization of Tw in V5-V6 (priors showed Twl). Vitamin K 2.5mg
PO x1 was given to reverse coumadin and pt was started on heparin gtt (no
bolus). Pt apparently has h/o GIB; guaiac obtained before starting

heparin gtt was negative for occult blood. The patients third set of

enzymes remained negative and his C-set EKG had returned to baseline.
Decision was made to obtain a stress/PET which showed a likely

small sized perfusion defect. Given the patient's frequent

presentations for pain and the atypical nature as well as the normal

ecg's and negative troponins, the decision was made to continue medical
therapy at this time. Futhermore, it was felt that the patient was likely
symptomatic from his uncontrolled HTN and his chest pain was secondary

to demand. As a result, the patient's medication regimen was optimized

and he was started on amlodipine with good effect. At the time of

discharge, the patient was pain free both at rest and with exertion,
furthermore, the patient's blood pressure was well controlled with the
addition of amlodipine.

Type 2 Diabetes: The patient's home medication regimen was held and the
patient was started on a insulin sliding scale while in house. He had

good glycemic control and will be discharged home back on his home
regimen.



*kk*k

Discharge Physical Exam:

Afebrile. BP 130/80's.

Gen: NAD

Pulm: CTAB. No crackles, rhonci.

Cor: Regular. Distant heart sounds however, no murmurs, rubs or gallops.
Abd: Obese. soft,nt,nd, +BS.

Ext: Warm. No edema. No clubbing.

*khkk

Consulting Services: None

*kkk

Relevant PMHXx: OSA, HTN, cad s/p stent as above, NIDDM, Asthma, s/p

appy, morbid obesity

ADDITIONAL COMMENTS: You were admitted secondary to chest pain. This chest
pain was likely secondary to your high blood pressure. Please make sure to take your
medications as prescribed. Please make sure to follow-up with your PCP

next week and with your cardiologist in 2-4 weeks. Please make sure to

call with any new chest pain, shortness of breath or with any other

symptoms that are new or concerning.

DISCHARGE CONDITION: Stable

TO DO/PLAN:

1) Please follow-up on the patient's hypertension (patient was started on
amlodipine while in house)

2) Please follow-up on the patient's chest pain and consider further
evaluation if chest pain returns

3) Please follow-up the patient's INR (coumadin was briefly held)
Thank you.

No dictated summary

ENTERED BY: XXX

FxxFxx% END OF DISCHARGE ORDERS ******



MRN:

123456789

Admit Service:
Cardiology

X  Control Patient

O Intervention Patient

Age: 68

Appendix Item 4:

Admit Unit:

6 North

O No Home Meds
O Number of GS Meds:
Intervention Level (if Intense/Standard bundle instituted)

Form for Documenting Medication Discrepancies

Admission Date:
3/22/2016
Admitting Provider:
XXX

Comparison Date/Time:

3/25/2016

Discharging Provider (if different): XXX

Patient Understanding of Medications:
O High OMedium X Low
Intervention Provider (if Intense/Standard bundle instituted)

O Intense 0O Standard OPharmacist reconciler O Other trained staff
GS Medication Confidence PAML Comparison Admit Comparison Discharge Comparison Pharmacist Comments
Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Allopurinol Medium (select all that apply) (select all that apply) (select all that apply) 1 Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route [ After admission
50-100mg po daily — Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
(1-2 50mg tablets) Additional med Formulation Additional med Formulation Additional med Formulation orders
Duplication Duration Duplication Duration Duplication Duration [l After discharge
Other Other Other orders
Drug Class Details Details Details [l Does not need to be
notified
] PRN 50mg daily 50mg daily 50mg daily Recommended action:
[ oTC Reason Reason Action taken by team, if
Reconciliation Error Reconciliation Error any:
Comments History Error History Error Comments:

The patient states that
he takes 1 or 2 tabs
depending on if he has
gout pain or not.

Both PCP and
pharmacy have pt
taking 100mg po daily

For Additional Med
Name

Questions for provider

Provider Response

Intentional
Documented

Questions for provider

Provider Response

Patient Expired
Intentional
Documented
Questions for provider

Provider Response

Patient should be counseled to
take the medication as
prescribed and not to vary it
based on his gout

In your opinion, is this
discrepancy clinically
relevant?

b Yes

[l No

All Sources Used: OPatient OPatient’s Family/Caregiver O Pill Bottles 0O Pt’s Own Med List

OTransfer Records

O Pharmacy(s) OPharmacy Database OOther - Details:

OOutpatient Provider(s)

OOutpatient EMR OPast DC Summary

General Comments: His Walmart pharm number is xxx-xxxx. | interviewed John Doe this afternoon. He is a very nice man who cannot read very well, but can identify items on a
script label when prompted. He is going to the cath lab tomorrow as he had a positive stress test today. His daughter lives in Walpole and picks up his meds for him. He is married
and has a wife, but he administers all his meds himself (has an AM, Afternoon, and PM Ziploc bag of meds.) | gave him a pillbox.




MRN:

Name:

Admission Date:

Comparison Date/Time:

GS Medication

Confidence

PAML Comparison

Admit Comparison

Discharge Comparison

Pharmacist Comments

Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Aspirin Medium (select all that apply) (select all that apply) (select all that apply) [ Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route [ After admission
162.5mg po daily Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Additional med Formulation Additional med Formulation Additional med Formulation orders
Duplication Duration Duplication Duration Duplication Duration [l After discharge
Drug Class Other Other Other orders
Details Details Details [l Does not need to be
notified
0 PRN EC 325 mg daily EC 325 mg daily EC 81 mg daily Recommended action:
[] oTC Reason Reason Action taken by team, if
o Reconciliation Error Reconciliation Error any:
Comments Questions for provider History Error History Error Comments: Notify if dose
Dr.Weiser told him he Intentional Patient Expired needs to be changed
should take 1/2 an Documented Intentional
adult aspirin per day Documented
instead of the full Questions for provider Questions for provider In your opinion, is this
325mg daily Intentional Decrease? discrepancy clinically
i relevant?
For Additional Med Provider Response Provider Response Provider Response o Yes
Name 1 No
Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Clopidogrel Medium (select all that apply) (select all that apply) (select all that apply) [0 Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route 1 After admission
75mg po daily Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Additional med Formulation Additional med Formulation Additional med Formulation orders
Duplication Duration Duplication Duration Duplication Duration [l After discharge
Drug Class Other Other Other orders
Details Details Details [l Does not need to be
notified
Recommended action:
I PRN Reason Reason
[ oTC Reconciliation Error Reconciliation Error Action taken by team, if
History Error History Error any:
Comments Intentional Patient Expired Comments:
Questions for provider Documented Intentional
Documented

For Additional Med
Name

Provider Response

Questions for provider

Provider Response

Questions for provider

Provider Response

In your opinion, is this
discrepancy clinically
relevant?

Yes

No




MRN:

Name:

Admission Date:

Comparison Date/Time:

GS Medication

Confidence

PAML Comparison

Admit Comparison

Discharge Comparison

Pharmacist Comments

Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Colchicine Medium (select all that apply) (select all that apply) (select all that apply) [l Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route [l After admission
0.6mg po BID Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Additional med Formulation Additional med Formulation Additional med Formulation orders
Duplication Duration Duplication Duration Duplication Duration [l After discharge
Drug Class Other Other Other orders
Details Details Details [l Does not need to be
0.6mg po daily notified
Recommended action:
I PRN Reason Reason
[l oTC Reconciliation Error Reconciliation Error Action taken by team, if
Questions for provider History Error History Error any:
cComments Intentional Patient Expired Comments: Contact patient if
Documented Intentional frequency needs to be
Documented changed
Questions for provider Questions for provider
Provider Response Intentional? If not, need to In your opinion, is this
Eor Additional Med correct the frequency discrepancy clinically
Name Provider Response relevant?
Provider Response 1 Yes
No
Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Medium (select all that apply) (select all that apply) (select all that apply) [0 Before admission
DRF Low Same Omission Same Omission Same Omission orders
Dose Route Dose Route Dose Route 1 After admission
Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Additional med Formulation Additional med Formulation Additional med Formulation orders
Drug Class Duplication Duration Duplication Duration Duplication Duration [l After discharge
Other Other Other orders
Details Details Details [l Does not need to be
20mg po bid 20mg po bid 20mg po bid notified
I PRN Recommended action:
[l oTC Reason Reason
Reconciliation Error Reconciliation Error Action taken by team, if
cComments History Error History Error any:

For Additional Med

Name
Famotidine

Questions for provider

Provider Response

Intentional
Documented

Questions for provider

Provider Response

Patient Expired
Intentional
Documented
Questions for provider

Provider Response

Comments: Probably should
be discontinued

In your opinion, is this
discrepancy clinically
relevant?

Yes

No




MRN:

Name:

Admission Date:

Comparison Date/Time:

GS Medication

Confidence

PAML Comparison

Admit Comparison

Discharge Comparison

Pharmacist Comments

Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Glyburide Medium (select all that apply) (select all that apply) (select all that apply) 1 Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route [ After admission
1.25mg po BID Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Additional med Formulation Additional med Formulation Additional med Formulation orders
Duplication Duration Duplication Duration Duplication Duration [l After discharge
Drug Class Other Other Other orders
Details Details Details [l Does not need to be
insulin aspart sliding scale AC Glyburide 1.25mg daily notified
Recommended action:
I PRN Reason Reason
[l oTC Reconciliation Error Reconciliation Error Action taken by team, if
Questions for provider History Error History Error any:
cComments Intentional Patient Expired Comments:
Documented X Intentional
- Documented
Questions for provider Quest_ions for provider Ir_1 your opinior\,_is this
Provider Response Intentional? If not, needs to be | discrepancy clinically
Eor Additional Med changed to BID relevant?
Name/Drug Class Provider Response . O Yes
Provider Response 1 No
Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Medium (select all that apply) (select all that apply) (select all that apply) [l Before admission
DRF Low Same Omission Same Omission Same Omission orders
Dose Route Dose Route Dose Route [ After admission
Drug Class Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Additional med Formulation Additional med Formulation Additional med Formulation orders
[1 PRN Duplication Duration Duplication Duration Duplication Duration [l After discharge
Other Other Other orders
[l oTc Details Details Details T Does not need to be
Comments Imdur 30mg po daily Isordil 10mg PO TID Imdur 30mg po daily notified

Has not picked up his
Imdur 30mg PO daily
since 3 months ago -
though it was a 90 day
supply per Walmart.
He does not remember
if he has been taking
this at home or not
(he has not been).
Would need new
script.

For Additional Med
Name

Imdur

Questions for provider

Provider Response

Reason
Reconciliation Error
History Error
Intentional

Documented

Questions for provider

Provider Response

Reason

Reconciliation Error
History Error

Patient Expired

Intentional

Documented

Questions for provider
Did you provide pt with
prescription? As pt was not
taking and would need a
prescription.

Provider Response

Recommended action:

Action taken by team, if
any:
Comments: Because team did
not know patient was non-
adherent with this med, they failed
to diagnose part of why he
presented the way he did, and
they lost the chance to counsel the
patient about the importance of
this medication. He may also need
an active Rx.
In your opinion, is this
discrepancy clinically
relevant?

L Yes

1 No




MRN:

Name:

Admission Date:

Comparison Date/Time:

GS Medication

Confidence

PAML Comparison

Admit Comparison

Discharge Comparison

Pharmacist Comments

Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Metoprolol XL Medium (select all that apply) (select all that apply) (select all that apply) 1 Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route [ After admission
50mg po daily Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Additional med Formulation Additional med Formulation Additional med Formulation orders
Drug Class Duplication Duration Duplication Duration Duplication Duration [l After discharge
Other Other Other orders
Details Details Details [1 Does not need to be
12.5 mg po g6h notified
I PRN Recommended action:
[l oTC Reason Reason
Questions for provider Reconciliation Error Reconciliation Error Action taken by team, if
cComments History Error History Error any:
Intentional Patient Expired Comments:
Documented Intentional
Documented
Provider Response Questions for provider Questions for provider In your opinion, is this
Eor Additional Med discrepancy clinically
Name relevant?
Provider Response Provider Response [l Yes
J No
Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Simvastatin Medium (select all that apply) (select all that apply) (select all that apply) [ Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route [ After admission
80mg po ghs Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Additional med Formulation Additional med Formulation Additional med Formulation orders
Duplication Duration Duplication Duration Duplication Duration 1 After discharge
Drug Class Other Other Other orders
Details Details Details 1 Does not need to be
Atorvastatin 80mg daily notified
0 Recommended action:
PRN Reason Reason
[] oTC Reconciliation Error Reconciliation Error Action taken by team, if
History Error History Error any:
Comments Intentional Patient Expired Comments:

For Additional Med

Name

Questions for provider

Provider Response

Documented X

Questions for provider

Provider Response

Intentional
Documented
Questions for provider

Provider Response

In your opinion, is this
discrepancy clinically
relevant?

[l Yes

0 No




MRN:

Name:

Admission Date:

Comparison Date/Time:

GS Medication

Confidence

PAML Comparison

Admit Comparison

Discharge Comparison

Pharmacist Comments

For Additional Med

Name

Questions for provider

Provider Response

Documented X

Questions for provider

Provider Response

Intentional
Documented
Questions for provider

Provider Response

Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Medium (select all that apply) (select all that apply) (select all that apply) [l Before admission
DRF Low Same Omission Same Omission Same Omission orders
Dose Route Dose Route Dose Route [ After admission
Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Additional med Formulation Additional med Formulation Additional med Formulation orders
Drug Class Duplication Duration Duplication Duration Duplication Duration [l After discharge
Other Other Other orders
Details Details Details [l Does not need to be
0.4mg po daily 0.4mg po daily 0.4mg po daily notified
I PRN Recommended action:
[ oTC Reason Reason
Reconciliation Error Reconciliation Error Action taken by team, if
Comments Questions for provider History Error History Error any:
Intentional Patient Expired Comments: Should probably
Documented Intentional stop taking it
Documented
Questions for provider Questions for provider In your opinion, is this
For Additional Med Provider Response discrepancy clinically
Name relevant?
Tamsulosin Provider Response Provider Response O Yes
' No
Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Warfarin Medium (select all that apply) (select all that apply) (select all that apply) [ Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route [ After admission
5mg po gpm Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Additional med Formulation Additional med Formulation Additional med Formulation orders
Duplication Duration Duplication Duration Duplication Duration [l After discharge
Drug Class Other Other Other orders
Details Details Details [l Does not need to be
Heparin 1V 1200 units/hr notified
Recommended action:
I PRN Reason Reason
[ oTC Reconciliation Error Reconciliation Error Action taken by team, if
History Error History Error any:
Comments Intentional Patient Expired Comments:

His coumadin is followed
by HVMA

In your opinion, is this
discrepancy clinically
relevant?

Yes

No




MRN:

Name:

Admission Date:

Comparison Date/Time:

GS Medication

Confidence

PAML Comparison

Admit Comparison

Discharge Comparison

Pharmacist Comments

Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Amiloride Medium (select all that apply) (select all that apply) (select all that apply) [l Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route [ After admission
5mg po bid Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Additional med Formulation Additional med Formulation Additional med Formulation orders
Duplication Duration Duplication Duration Duplication Duration [l After discharge
Drug Class Other Other Other orders
Details Details Details [0 Does not need to be
notified
Recommended action:
I PRN Reason Reason Restart medication
[l oTC Reconciliation Error Reconciliation Error
Questions for provider History Error History Error Action taken by team, if
cComments Intentional Patient Expired any:
Documented Intentional Comments:
Documented
Questions for provider Questions for provider
Provider Response In your opinion, is this
Eor Additional Med discrepancy clinically
Name Provider Response Provider Response relevant?
[l Yes
J No
Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Enalapril Medium (select all that apply) (select all that apply) (select all that apply) [0 Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route 1 After admission
20mg po BID Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Additional med Formulation Additional med Formulation Additional med Formulation orders
Duplication Duration Duplication Duration Duplication Duration [l After discharge
Drug Class Other Other Other orders
Details Details Details [0 Does not need to be
notified
Recommended action:
I PRN Reason Reason Restart medication
[l oTC Reconciliation Error Reconciliation Error
History Error History Error Action taken by team, if
cComments Intentional Patient Expired any:
Questions for provider Documented Intentional Comments:
Documented

For Additional Med

Name

Provider Response

Questions for provider

Provider Response

Questions for provider

Provider Response

In your opinion, is this
discrepancy clinically
relevant?

[l Yes

J No




MRN:

Name:

Admission Date:

Comparison Date/Time:

GS Medication

Confidence

PAML Comparison

Admit Comparison

Discharge Comparison

Pharmacist Comments

Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Nitroglycerin Medium (select all that apply) (select all that apply) (select all that apply) [l Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route [ After admission
0.4 mg SL * 1 prn Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
chest pain/pressure as Additional med Formulation Additional med Formulation Additional med Formulation orders
instructed Duplication Duration Duplication Duration Duplication Duration [l After discharge
Other Other Other orders
Details Details Details [0 Does not need to be
Drug Class notified
Recommended action:
Reason Reason
X PRN Reconciliation Error Reconciliation Error Action taken by team, if
[l oTC Questions for provider History Error History Error any:
Intentional Patient Expired
cComments Documented Intentional Comments: Make sure he has
uses 1 or 2 almost Documented an active prescription so the
daily or QOD at home Questions for provider Questions for provider medication does not expire
per himself Provider Response
In your opinion, is this
Provider Response Provider Response discrepancy clinically
Eor Additional Med relevant?
Name L Yes
[l No
Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Albuterol inhaler Medium (select all that apply) (select all that apply) (select all that apply) [l  Before admission
Low Same Omission Same Omission Same Omission orders
DRF Dose Route Dose Route Dose Route [ After admission
1-2 puffs qid prn Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Additional med Formulation Additional med Formulation Additional med Formulation orders
Units Duplication Duration Duplication Duration Duplication Duration [1  After discharge
Other Other Other orders
Drug Class Details Details Details [l Does not need to be
notified
Recommended action:
X Reason Reason
PRN Reconciliation Error Reconciliation Error Action taken by team, if
[ oTC History Error History Error any:
Intentional Patient Expired Comments:
comments Questions for provider Documented Intentional
Documented

Pt does not use often

For Additional Med
Name

Provider Response

Questions for provider

Provider Response

Questions for provider
Does he need a new
prescription?

Provider Response

In your opinion, is this
discrepancy clinically
relevant?

[l Yes

0 No




MRN:

Name:

Admission Date:

Comparison Date/Time:

GS Medication

Confidence

PAML Comparison

Admit Comparison

Discharge Comparison

Pharmacist Comments

Eor Additional Med
Name/Drug Class
Amlodipine 5 mg PO
daily

(in general, don’t need
to fill out form for
intentional additional
medications, only
unintentional
additions)

Questions for provider

Provider Response

Reconciliation Error
History Error
Intentional

Documented X

Questions for provider

Provider Response

Reconciliation Error
History Error
Patient Expired
Intentional
Documented X
Questions for provider

Provider Response

Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Medium (select all that apply) (select all that apply) (select all that apply) [l Before admission
DRF Low Same Omission Same Omission Same Omission orders
Dose Route Dose Route Dose Route [ After admission
Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Drug Class Additional med Formulation Additional med Formulation Additional med Formulation orders
Duplication Duration Duplication Duration Duplication Duration [l After discharge
Other Other Other orders
Details Details Details [l Does not need to be
I PRN notified
[l oTC Recommended action:
Reason Reason
cComments Reconciliation Error Reconciliation Error Action taken by team, if
Script that he has Questions for provider History Error History Error any:
never filled. Intentional Patient Expired Comments: Contact patient if
Documented Intentional want to prescribe it
For Additional Med Documented
Name Questions for provider Questions for provider In your opinion, is this
Advair 250/50mg 1 Provider Response Do you want to prescribe this discrepancy clinically
puff BID medication at discharge? (if relevant?
Provider Response yes, then call this an 0 Yes
unintentional omission due to [ No
PAML error)
Provider Response
Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Medium (select all that apply) (select all that apply) (select all that apply) [l  Before admission
DRF Low Same Omission Same Omission Same Omission orders
Dose Route Dose Route Dose Route [ After admission
Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Drug Class Additional med Formulation Additional med Formulation Additional med Formulation orders
Duplication Duration Duplication Duration Duplication Duration [l After discharge
Other Other Other orders
Details Details Details [l Does not need to be
I PRN New Med: Amlodipine 5mg po New Med: Amlodipine 10mg notified
[ oTC daily po daily Recommended action:
Comments Reason Reason Action taken by team, if

any:
Comments: If the team
restarts the amiloride and the
enalapril, does he need the
amlodipine? Would then stop
it.

In your opinion, is this
discrepancy clinically
relevant?

b Yes

[l No




MRN:

Name:

Admission Date:

Comparison Date/Time:

GS Medication

Confidence

PAML Comparison

Admit Comparison

Discharge Comparison

Pharmacist Comments

Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to natifv team
Tylenol Arthritis Medium (select all that apply) (select all that apply) (select all that apply)
Low Same Omission Same Omission Same Omission |  <s.ac.c
DRF Dose Route Dose Route Dose Route [ After admission
650 mg-1300mg Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
BID-TID prn knee pain Additional med Formulation Additional med Formulation Additional med Formulation orders
Duplication Duration Duplication Duration Duplication Duration [l After discharge
Other Other Other orders
Drug Class Details Details Details [0 Does not need to be
notified
Reason Recommended action:
Reconciliation Error Reason
X PRN History Error Reconciliation Error Action taken by team, if
X oTc Questions for provider Intentional History Error any:
o Documented Patient Expired
Comments Intentional Comments: Patient needs to
Questions for provider Documented be counseled not to take more
This is a very large dose. By not Questions for provider than 4 tablets a day
Provider Response knowing patient was taking it,
lost opportunity to council on In your opinion, is this
For Additional Med taking a lower dose Provider Response discrepancy clinically
Name/Drug Class Provider Response relevant?
[l Yes
0 No
Name High Comparison/Difference Comparison/Difference Comparison/Difference Need to notify team
Medium (select all that apply) (select all that apply) (select all that apply) [0 Before admission
DRF Low Same Omission Same Omission Same Omission orders
Dose Route Dose Route Dose Route [l After admission
Frequency Substitution Frequency Substitution Frequency Substitution orders but before dc
Drug Class Additional med Formulation Additional med Formulation Additional med Formulation orders
Duplication Duration Duplication Duration Duplication Duration [l After discharge
Other Other Other orders
Details Details Details [l Does not need to be
"/ PRN notified
[ oTC Reason Recommended action:
Reconciliation Error Reason
Comments History Error Reconciliation Error Action taken by team, if

For Additional Med
Name/Drug Class

Questions for provider

Provider Response

Intentional
Documented

Questions for provider

Provider Response

History Error
Patient Expired
Intentional
Documented
Questions for provider

Provider Response

any:
Comments:

In your opinion, is this
discrepancy clinically
relevant?

[l Yes

0 No
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Measure specifications
Data collection process
Calculating discrepancies
Documenting discrepancies

Case Example

Resources



EMARQUISZ
By
A

Number of unintentional medication discrepancies in

Measure Specifications

admission and discharge orders when compared to

the Gold Standard Medication History
*Per medication
*Excludes most neutraceuticals, OTCs, and PRNSs, except
where clinically relevant
Data collection on 15 randomly selected patients per

quarter



MARQUIS 2 . .
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w Quality Improvement Study /\_\/

Step 1: Identify Patients to Include in the Sample (Survey Coordinator)

Step 2: Interview Patients and Obtain the Gold Standard Medication History (Pharmacist)

Step 3: Complete a Medication Reconciliation Worksheet for each sampled patient (Pharmacist)
Step 4: Compare Gold Standard Medication History to Admission Orders (Pharmacist)

Step 5: Compare Gold Standard Medication History to Discharge Orders (Pharmacist)

Step 6: Sum the number of medications and discrepancies (Survey Coordinator)

Step 7: Contact providers if necessary (Pharmacists)

Step 8: Enter data into Excel Workbook and Online Hospital Survey Tool (Survey Coordinator)



MARQUIS 2 . .
EMulti—CenterMedicaﬂon Reconciliation: OV e rVI eW Of Da.t a. CO I I eCtI O n P r O C eS S

w Quality Improvement Study /\_\/

Step 1: Identify Patients to Include in the Sample (Survey Coordinator)

Step 2: Interview Patients and Obtain the Gold Standard Medication History (Pharmacist)

Step 3: Complete a Medication Reconciliation Worksheet for each sampled patient (Pharmacist)
Step 4: Compare Gold Standard Medication History to Admission Orders (Pharmacist)

Step 5: Compare Gold Standard Medication History to Discharge Orders (Pharmacist)

Step 6: Sum the number of medications and discrepancies (Survey Coordinator)

Step 7: Contact providers if necessary (Pharmacists)

Step 8: Enter data into Excel Workbook and Online Hospital Survey Tool (Survey Coordinator)
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« Who: measure collection lead

* When: on a regular basis

0 Goal is 15 patients per quarter

0 Sample patients admitted from different days of the week
—E.qg., 4/15 patients per quarter admitted on the weekend

« ODbtain list of admitted patients the day before on target
units/services

o How would your site obtain this list?
* Copy and paste list into an Excel worksheet

» Use daily random number table we provide

» Select top 5 patients to approach for each patient you need to
Interview

 Emaill list of names and room numbers to pharmacist
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o 4/10/17

— First patient to approach would be the 12% patient
on your admission list, then the 15™, etc.

A B C D E F
1 |Today's Date *_F'atient‘l | Patient 2| = |Patient 3|~ | Patient 4| = | Patient 5|~
2 412017 G 13 5 1 27
3 4212017 11 3 10 g 17
4 4732017 5 7 24 8 27
5 442017 g9 20 23 21 26
i} 452017 20 29 22 26 18
7 4/6/2017 g 19 29 26 28
8 472017 2 24 12 11 5
9 4482017 22 1 g 12 21
10 492017 23 26 15 25 1
11 41072017 12 15 17 13 g
12 41172017 20 11 26 19 18
13 41272017 a0 19 14 13 11

— See Step 1 on pages 181-182 in the hard copy of
the Leapfrog Survey for detailed instructions on
selecting a random sample to be measured
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Step 1: Identify Patients to Include in the Sample (Survey Coordinator)

Step 2: Interview Patients and Obtain the Gold Standard Medication History (Pharmacist)
Step 3: Complete a Medication Reconciliation Worksheet for each sampled patient (Pharmacist)
Step 4: Compare Gold Standard Medication History to Admission Orders (Pharmacist)

Step 5: Compare Gold Standard Medication History to Discharge Orders (Pharmacist)

Step 6: Sum the number of medications and discrepancies (Survey Coordinator)

Step 7: Contact providers if necessary (Pharmacists)

Step 8: Enter data into Excel Workbook and Online Hospital Survey Tool (Survey Coordinator)
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 Who: pharmacist

 When: within 24 hours of admission, usually next morning

o Use best practices to take this medication history

« Exclude the following categories of medications:

PRNs except inhalers, nitroglycerin, opioids, muscle relaxants, and sedatives
Topical lotions/creams, normal saline nasal spray, herbals, supplements,
vitamins unless clinically relevant (e.g., iron in a patient with iron-deficient
anemia, calcium and vitamin D in a patient with osteoporosis or known vitamin
D deficiency)
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Why do you need a pharmacist to collect the gold-standard
history?

e Studies show they do this better than other personnel

« Politically, you want the best trained people taking this history
If all outcomes are based on it

 Pharmacy students have variable interest and ability and
often change over too quickly

* Practically, a licensed pharmacy resident who has been
trained in this task and can provide continuity (e.g., at least
several months) can serve in this role
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Ask the patient open-ended questions about what medications she or he is
taking (i.e., doesn’t read the list and ask if it is correct)

Use probing questions to elicit additional information: non-oral meds, non-
daily meds, PRN medications, non-prescription meds

Use other probes to elicit additional medications: common reasons for PRNSs,
meds for problems in the problem list, meds prescribed by specialists

Ask about adherence

Use at least two sources of medications, ideally one provided by the patient
and one from another “objective” source (e.g., patient’s own list and
ambulatory EMR med list)

Know when to stop getting additional sources (e.g., if patient has a list or pill
bottles and seems completely reliable and data are not that dissimilar from
the other sources, and/or the differences can be explained)
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s roein§ A Best Practices (continued)
Know when to get additional sources if available (e.g., if patient is not sure,
relying on memory only or cannot resolve discrepancies among the various

sources of medication information)

When additional sources are needed, use available sources first (e.g., pill
bottles if present). Then obtain pharmacy data. If the medication history is still
not clear: obtain outpatient provider lists, pill bottles from home and/or other
sources.

Use resources like Drugs.com to identify loose medications (i.e., for a bag of
medications, not in their bottles, provided by a patient)

Return to patient to review new information, resolve all remaining
discrepancies

Get help from other team members when needed

Educate the patient and/or caregiver of the importance of carrying an
accurate and up to date medication list with them



EMARQUIS2 Resources

o See Step 2 in page 182 in the hard copy of the Leapfrog
Survey for detalled instructions on obtaining the Gold
Standard Medication History

» Resources for obtaining the Gold Standard Medication
History
e Taking a Good Medication History (video)
e Tips for Obtaining the Best Possible Medication
History (PDF)



https://www.hospitalmedicine.org/clinical-topics/clinical-topic-videos/taking-a-good-medication-history-video/
http://www.leapfroggroup.org/sites/default/files/Files/MARQUIS%20Revised%20BPMH%20Tri%20Fold%20Pocket%20Guide.pdf?token=nZocH82i
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BPMH Pocket Guide

A
e

Time-saving tips:

MARQUIS 2

Multi-Center Medication Reconciliation -
UJ Quality Improvement Study

Best Possible
Medication History (BPMH)

Quick Tips

Goal - Obtain complete information

on the patient’s medication regimen,
including:

* Name of each medication

* Formulation (e.g., extended release)

* Dosage, Route, Frequency

* Non-prescription medications (e.g., herbals,

OTCs, vitamins)

Try to use at least two sources of

information and explore discrepancies

between the different sources.

If your starting point is a
medication list:

* Review and verify each medication with
the patient.

* |t is best to start by having the patient tell
you what he or she is taking; do not read
the list aloud asking if it is correct.

Questions to elicit a complete
medication list:

* For each medication, elicit the dose and
time(s) of day taken.

* When appropriate, ask about formulation
and route of administration.

® Start with an open-ended question:
What medications do you take at home?

* Use Probing Questions (on the back) to
minimize missed medications.

v" Start with easily accessible sources

(e.g., outpatient EMR med list, recent
hospital discharge orders).

If patients use a list or pill bottles and
seem completely reliable (and data are
not that dissimilar from the other
sources, and/or the differences can
be explained), then other sources are
not needed.

If patients are not sure, relying on
memory only, or cannot clearly “clean
up” the other sources of medication
information, then use additional sources
such as community pharmacy data.

If the medication history is still not clear
(e.g., suspected differences between
what the patient is supposed to be
taking and what they actually take) then
contact outpatient physician office(s)
and/or have the family bring in the pill
bottles from home.
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BPMH Pocket Guide

v" Ask about medications that are easy
to forget.

* Do you take any inhalers, nebulizers,
nasal sprays, ointments, creams, eye

Probing Questions:
v Ask about scheduled medications.

v Ask about PRN medications.

* Which medicines do you take only
sometimes?

* What symptoms prompt you to
take them?

* How many doses per week do
you take?

* What is the most often you are allowed
to take it?

* Do you often take something for
headaches? Allergies? To help you
fall asleep? When you get a cold?
For heartburn? For constipation?

Assessing the purpose of each
medication may lead to additional
prompits.

* What is each medicine for?

* Do you take any other medications
for that?

Ask about medications for specific
conditions that the patient has.

* What medicines do you take for your
diabetes, high blood pressure, etc.?

Ask about medications prescribed by
subspecialists who follow the patient.

* Does your [arthritis doctor] prescribe
any medications for you?

drops, ear drops, patches, injections

or suppositories?

* Do you take any medications in the
evening or at night?

* Do you take any medicines once a
week or once a month?

v Ask about non-prescription products.
* Which medicines do you take that do
not require a prescription? (Over-the-
counter medicines, vitamins, herbals

and minerals)

v Assess recent medication use and
adherence.

* When did you take the last dose of
each of your medicines?

* Tdl me about any problems that you
have had taking these medicines
as prescribed.

* Many patients have difficulty taking
their medications exactly as they
should every day. In the last week,
how many days have you missed a
dose of your [medication]?

The MARCQUIS projects were supported by grant numbers SR18H5012508-03
and BR18HE023757-02 from the Agency for Healthcare Research and Quality.
The content is solely the responsibility of the authors and does not necessarily
represant the official views of the Agency for Healthcare Resaarch and Quality.
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Quick Tips
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e Things to keep in mind:
 Even if you have a pharmacist take a medication history from patients as
part of usual care, you still need a second pharmacist to interview the
patient and obtain the Gold Standard Medication History. Steps 4 and 5
will verify the accuracy of the first pharmacist’s medication history
* To save time, if the first history-taker has already obtained sources of
medication information (e.g., from a community pharmacy or PCP’s
office), the Gold Standard Medication History-taker can re-use those
sources rather than retrieve them again
« The pharmacist interviewing the patient and obtaining the Gold Standard
Medication History should do so after the medication history has been
taken as part of usual care
* It may be efficient to divide split this work between two different
pharmacists:
» Step 2 has to be done by a pharmacist while the patient is in the
hospital
 Steps 4 and 5 can be done after the patient has been discharged.
Ideally, not too long after discharge, in case you need to ask the
medical team whether a discrepancy was intentional or not.
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Step 1: Identify Patients to Include in the Sample (Survey Coordinator)

Step 2: Interview Patients and Obtain the Gold Standard Medication History (Pharmacist)

Step 3: Complete a Medication Reconciliation Worksheet for each sampled patient (Pharmacist)
Step 4: Compare Gold Standard Medication History to Admission Orders (Pharmacist)

Step 5: Compare Gold Standard Medication History to Discharge Orders (Pharmacist)

Step 6: Sum the number of medications and discrepancies (Survey Coordinator)

Step 7: Contact providers if necessary (Pharmacists)

Step 8: Enter data into Excel Workbook and Online Hospital Survey Tool (Survey Coordinator)



EMARQUIS Step 3: Complete a Med Rec Worksheet
() ot MecicatonSeconciztion & A for each sampled patient (pharmacist)

a. Once the Gold Standard Medication Gold Standard Medication
History is complete, print out the Nome:
Medication Reconciliation _ Dose/Route/
Worksheet for each sample patient. Frequency:
b. Page 1 needs to be printed out for Drug Class:
each sampled patient. Page 2 gPRN
. T
needs to be printed for each Gold ore
Standard Medication the patient Pt Adherence:
was taklng O Completely non- O Systematically non-
adherent* adherent
c. Complete the “Gold Standard O Sporadically non- T Adherent
: s : : : adherent
Medication” column highlighted in oudiade s
yellow for each Gold Standard adherent, do not include
. ; . Comments:
Medication on the list (see —
screenshot)
_ _ _ All Sources Used:
d. If possible, wait until after the O Patient O Patient’s family/Caregiver
patient has been discharged to g O Patient’s Own Med List
O Outpatient EMR O Outpatient Provider(s)
complete the next steps. OTransfer Records [ Past DC Summary
O Pharmacy(s) O Pharmacy Database
O Other:
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Step 1: Identify Patients to Include in the Sample (Survey Coordinator)

Step 2: Interview Patients and Obtain the Gold Standard Medication History (Pharmacist)

Step 3: Complete a Medication Reconciliation Worksheet for each sampled patient (Pharmacist)
Step 4: Compare Gold Standard Medication History to Admission Orders (Pharmacist)
Step 5: Compare Gold Standard Medication History to Discharge Orders (Pharmacist)

Step 6: Sum the number of medications and discrepancies (Survey Coordinator)

Step 7: Contact providers if necessary (Pharmacists)

Step 8: Enter data into Excel Workbook and Online Hospital Survey Tool (Survey Coordinator)
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Do "8 ) History to Admission Orders (pharmacist)

Admission Comparison
Note Differences:

a. After the patient has been discharged, obtain the
admission and discharge orders for the patient.
(Instructions for comparing the discharge orders are in

(select all that apply)

Step 5 below). Admission orders include all orders O Dose O Omission

written from the time of admission until 8:00 a.m. the O Frequency ORoute

following morning or until 8-12 hours after the time of O Additional med O Substitution

admission, whichever comes first. O Duplication O Formulation
O Duration O Other:

b. Compare the admission orders to each Gold Standard
Medication on the Medication Reconciliation Reason:
Worksheet. Note any differences. O Unintentional (History

i. Review the records for the patient to determine
if the differences were intentional or
unintentional. Use the Identifying

or Reconciliation Error)
O Intentional (Clinical

Discrepancies Flow Chart to help with this Reason)
step.
ii. If the discrepancy was unintentional, then check . .
the box next to “Yes” highlighted in orange. Were there any unintentional
Otherwise, check “No”. discrepancies between the gold standard

and the admission order?

c. If the pharmacist identifies an unintentional
discrepancy in the admission orders prior to discharge, OYes
and alerts the physician so that the unintentional

; ) . : O No
discrepancy can be corrected prior to discharge, this
should be recorded on the Medication Reconciliation
Worksheet as an unintentional discrepancy in If “yes,” count as 1
Admission Comparison column of the worksheet.




MARQUIS

Multi-Center Medication Reconciliation .
Quality Improvement Study

;

Flow Diagram for Admission Discrepancies

Discrepancy between GS Med
and admission orders?

No | Yes

v

v

Done (don't check

Team’s PAML is
incorrect?

off any
differences)

Yes

No

History error. If

may heed to
contact team to
correct error.

clinically important,

Look in medical
records.
Documentation of why
med was changed?

No Yes

v v

Intentional
(Clinical Reason)

Is the discrepancy
clinically relevant?

No

Yes

Use your best judgment. Was
the discrepancy likely
intentional? When in doubt,
assume unintentional.

Intentional

v

Unintentional

v

Contact the
clinical team? Did
you do this on
purpose?

No Yes

v v

Intentional
(Clinical Reason)

Reconciliation
error

Intentional
(Clinical Reason)

Reconciliation
error. Team may

need to correct
the error.
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A

d. Review the admission orders for any medications that were not listed in the Gold Standard
Medication History. If any of the additional medications were ordered unintentionally, list it
on the first page of the Medication Reconciliation Worksheet in the blue-highlighted column.
You may need to contact the Provider to determine if the medication was ordered
unintentionally or not.

Additional Medications that were Ordered Unintentionally:

Additional Medication: Unintentionally Ordered on: Comments:
Hame: O Admission (count as 1)
O Discharge {count as 1)
Dose/Route/Frequency: O Both (count as 2)
Name: O Admission (count as 1)
O Discharge (count as 1)
Dose/Route/Frequency: OBoth (count as 2)
Name: O Admission (count as 1)
O Discharge (count as 1)
Dose/Route/Frequency: O Both (count as 2)
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Step 1: Identify Patients to Include in the Sample (Survey Coordinator)

Step 2: Interview Patients and Obtain the Gold Standard Medication History (Pharmacist)

Step 3: Complete a Medication Reconciliation Worksheet for each sampled patient (Pharmacist)
Step 4: Compare Gold Standard Medication History to Admission Orders (Pharmacist)

Step 5: Compare Gold Standard Medication History to Discharge Orders (Pharmacist)
Step 6: Sum the number of medications and discrepancies (Survey Coordinator)

Step 7: Contact providers if necessary (Pharmacists)

Step 8: Enter data into Excel Workbook and Online Hospital Survey Tool (Survey Coordinator)



EMARQUIS2 Step 5: Compare Gold Standard Medication
) s imr et it § A\/History to Discharge Orders (Pharmacist)

a. Obtain the discharge orders for the patient.

Discharge Comparison

b. Perform the comparison between the Gold Note Differences:
Standard Medications and the discharge orders (select all that apply)
using the same steps as the admission i Dose L Omission
. A O Frequency O Route
comparison. Remember to use the Identifying O Additional med A substitution
Discrepancies Flow Charts to help with this step. O Duplication O Formulation
L . . . O Duration O Other:
c. If the pharmacist identifies an unintentional
discrepancy in discharge orders, and alerts the Reason: _
physician so that the unintentional discrepancy D Unintentional {History

or Reconciliation Error)

can be corrected prior to discharge, this should O Intentional (Clinical

be recorded on the Medication Reconciliation Reason)

Worksheet as an unintentional discrepancy in

Discharge Comparison column of the worksheet. Were there any unintentional

discrepancies between the gold standard
and the discharge order?

OYes
O No

If “ves,” count as 1
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Flow Diagram for Discharge Discrepancies

A

Discrepancy between GS Med
and discharge orders?

No | Yes

v

v

Done (don't check
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incorrect?

off any
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Yes

No

History error. If

may heed to
contact team to
correct error.

clinically important,

Look in medical
records.
Documentation of why
med was changed?

No Yes

v v

Intentional
(Clinical Reason)

Is the discrepancy
clinically relevant?

No

Yes

Use your best judgment. Was
the discrepancy likely
intentional? When in doubt,
assume unintentional.

Intentional

v

Unintentional

v

Contact the
clinical team? Did
you do this on
purpose?

No Yes

v v

Intentional
(Clinical Reason)

Reconciliation
error

Intentional
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Reconciliation
error. Team may

need to correct
the error.
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A

d. Review the discharge orders for any medications that were not listed in the Gold Standard Medication
History. If any of the additional medications were ordered unintentionally, list them on the first page of the
Medication Reconciliation Worksheet in the blue-highlighted column. (see screenshot below)

i. If an unintentionally ordered additional medication was only ordered on admission, then check the
“Admission” box in the pink-highlighted column.

ii. If an unintentionally ordered additional medication was only ordered on discharge, then check the
“Discharge” box in the pink -highlighted column.

iii. If the unintentionally ordered additional medication was ordered on both admission and discharge, then
check the “Both” box in the pink-highlighted column

Additional Medications that were Ordered Unintentionally:

Additional Medication: Unintentionally Ordered on: Comments:
Hame: O Admission (count as 1)
O Discharge {count as 1)
Dose/Route/Frequency: O Both (count as 2)
Name: O Admission (count as 1)
O Discharge (count as 1)
Dose/Route/Frequency: OBoth (count as 2)
Name: O Admission (count as 1)
O Discharge (count as 1)
Dose/Route/Frequency: O Both (count as 2)
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 Add up all the gold standard medications, admission and discharge
discrepancies in gold standard medications, unintentional additional
medications, and admission and discharge discrepancies due to
unintentional additional medications

Total # Unintentional Additional Medications:
(Enter into column Fin the Med Rec Excel Workbook)

Total # of admission and discharge discrepancies due to Unintentional Additional Meds:

(Number of medications that were ordered wnintentionally at odmission (count as 1), discharge (count as 1}, or
baoth admission and discharge (count as 2). Enter into column H in the med Rec Excel Workbook.

Total Number of Gold Standard Meds:
fenter into column B in the Med Rec Excel Workbook)

Total # of admission and discharge discrepancies in Gold Standard Meds:
(For eoch Gold Standord Med, count the number of ‘yes” responses to the ermor gquestion. Minimum number of

discrepancies per med is zero. Maoximum number of discrepancies per med is 2. Enter info column D in the Med
Rec Excel Workboaok)
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Step 1: Identify Patients to Include in the Sample (Survey Coordinator)

Step 2: Interview Patients and Obtain the Gold Standard Medication History (Pharmacist)

Step 3: Complete a Medication Reconciliation Worksheet for each sampled patient (Pharmacist)
Step 4: Compare Gold Standard Medication History to Admission Orders (Pharmacist)

Step 5: Compare Gold Standard Medication History to Discharge Orders (Pharmacist)

Step 6: Sum the number of medications and discrepancies (Survey Coordinator)

Step 7: Contact providers if necessary (Pharmacists)

Step 8: Enter data into Excel Workbook and Online Hospital Survey Tool (Survey Coordinator)
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Section 8B: Medication Reconciliation

Question #6

Question #7

Question #8

Then put those numbers into the Excel spreadsheet for each patient

Question #9

Press function key F9 to recalculate before using results

33

9

Sample
Patient 1D:
‘I
2
3

7

CAUTION: Dont print all pages; most are blank rows! First, print preview o find last page N with data; then File->Frint only Page(s) From: 1 To: N

In the highlighted zection
below, paste or type in the
number of medications
obtained from the gold
standard medication history
for each sample patient.

In the highlighted section
below, paste or type in the
number of admis=ion or
discharge orders with
unintentional discrepancies in
gold standard medications for

gach sample patient

In the highlighted section
below, paste or type in the
number of unitenticnally
ordered additional
medications for each sample
patient. If Question 9 is non-
zero, then this column must
be non-zero for the same
patient.

In the highlighted section
below, paste or type in the
number of admission or
dizcharge orders with
unintentional dizscrepancies
due to additicnal medications
for each =ample patient. Thiz
column must be between the
value and twice the value of
Question & for the same
patient.

10

2

2

12

1

1

11

4

3
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 The average number of discrepancies per medication is then
automatically calculated

%MARQU|S2 Putting it All Together

Your Hospital's Results:
Note: this is for vour reference only, the below informaotion does not need to be entered into the online survey. In addition, this information will not be

scored or publicly reported.
Mumerator: 18
Deneminator: 40

Rate: 0.45  unintentional medication discrepancies per medication
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e Y Error Checking

e The number of discrepancies in gold standard
medications can’t be more than twice the number of
gold standard medications

 The number of discrepancies in unintentionally
ordered additional medications has to be between the
number of unintentionally ordered additional
medications and twice the number of unintentionally
ordered additional medications, inclusive

— This is because these medications can be incorrect on
admission orders, discharge orders, or both
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Example
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)t it i § A Jane Doe
Gold Standard Team’s Admission Discharge Orders
Preadmission Orders
Medication
History
ASA 81 mg PO
Daily
Amlodipine 10 mg Amlodipine 5 mg Amlodipine 5 mg Amlodipine 5 mg
PO Daily PO Daily PO Daily PO Daily
MVI 1 Tab PO
Daily
Simvastatin 10 mg Simvastatin 10 mg Simvastatin 10 mg
PO daily PO daily PO daily
Albuterol MDI 1-2  Albuterol MDI 1-2  Albuterol Neb Q6h  Albuterol MDI 1-2
puffs Q6h PRN puffs Q6h PRN PRN puffs Q6h PRN
Levofloxacin 750 Levofloxacin 750
mg PO daily mg PO daily

Metoprolol XL 100 Metoprolol 25 mg  Metoprolol XL 100
mg PO daily PO Q6h mg PO dalily
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Gold Standard

Team'’s
Preadmission
Medication

Admission
Orders

Discharge Orders

ASA 81 mg PO
Daily

Amlodipine 10 mg
PO Daily

MVI 1 Tab PO
Daily

Simvastatin 10 mg
PO daily

Albuterol MDI 1-2
puffs Q6h PRN

History
Omission

Amlodipine 5 mg
Dose Error

Ignore

Simvastatin 10 mg
PO daily

Albuterol MDI 1-2
puffs Q6h PRN

Metoprolol XL 100
Additional Med

Omission -
Unintentional

Amlodipine 5 mg
Dose - Unintentional

Ignore

Simvastatin 10 mg
PO daily

Albuterol Neb Q6h
PRN - Intentional

Levofloxacin 750
Intentional

Metoprolol 25 mg
Additional — Unint.

Omission -
Unintentional

Amlodipine 5 mg
Dose - Unintentional

Ignore

Omission —
reconciliation error

Albuterol MDI 1-2
puffs Q6h PRN

Levofloxacin 750
Intentional

Metoprolol XL 100
Additional — Unint.
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Gold Standard

Team'’s
Preadmission
Medication

Admission
Orders

Discharge Orders

ASA 81 mg PO
Daily

Amlodipine 10 mg
PO Daily

MVI 1 Tab PO
Daily

Simvastatin 10 mg
PO daily

Albuterol MDI 1-2
puffs Q6h PRN

History
Omission

Amlodipine 5 mg
Dose Error

Ignore

Simvastatin 10 mg
PO daily

Albuterol MDI 1-2
puffs Q6h PRN

Metoprolol XL 100
Additional Med

Omission -
Unintentional

Amlodipine 5 mg
Dose - Unintentional

Ignore

Simvastatin 10 mg
PO daily

Albuterol Neb Q6h
PRN - Intentional

Levofloxacin 750
Intentional

Metoprolol 25 mg
Additional — Unint.

Omission -
Unintentional

Amlodipine 5 mg
Dose - Unintentional

Ignore

Omission —
reconciliation error

Albuterol MDI 1-2
puffs Q6h PRN

Levofloxacin 750
Intentional

Metoprolol XL 100
Additional — Unint.
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Jane Doe

Gold Standard Medication

Admission Comparison

Discharge Comparison

Name:

ASA
Dose/Route/
Frequency:

81 mg PO Daily
Drug Class:

OO PRN

OO0oTC

Pt Adherence:

O Completely non-
adherent™

O Sporadically non-
adherent

Comments:

All Sources Used:
O Patient

O Pill Bottles

O Qutpatient EMR
O Transfer Records
O Pharmacy(s)

O Other:

O Systematically non-
adherent
O Adherent

O Patient’s family/Caregiver

O Patient’s Own Med List
O Qutpatient Provider(s)
O Past DC Summary

O Pharmacy Database

Note Differences:

(select all that apply)
O Dose

O Frequency

O Additional med

M Omission
O Route
O Substitution

O Duplication O Formulation
O Duration O Other:
Reason:

M Unintentional (History
or Reconciliation Error)
O Intentional (Clinical
Reason)

Note Differences:
(select all that apply)
O Dose

O Frequency

O Additional med

M Omission
O Route
O Substitution

O Duplication O Formulation
O Duration O Other:
Reason:

M Unintentional (History
or Reconciliation Error)
O Intentional (Clinical
Reason)

Were there any unintentional
discrepancies between the gold standard
and the admission order?

MYes
O No

If “yes,” count as 1

Were there any unintentional
discrepancies between the gold standard
and the discharge order?

MYes
0 No

If “yes,” count as 1
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Gold Standard

Team'’s
Preadmission
Medication

Admission
Orders

Discharge Orders

ASA 81 mg PO
Daily

Amlodipine 10 mg
PO Daily

MVI 1 Tab PO
Daily

Simvastatin 10 mg
PO daily

Albuterol MDI 1-2
puffs Q6h PRN

History
Omission

Amlodipine 5 mg
Dose Error

Ignore

Simvastatin 10 mg
PO daily

Albuterol MDI 1-2
puffs Q6h PRN

Metoprolol XL 100
Additional Med

Omission -
Unintentional

Amlodipine 5 mg
Dose - Unintentional

Ignore

Simvastatin 10 mg
PO daily

Albuterol Neb Q6h
PRN - Intentional

Levofloxacin 750
Intentional

Metoprolol 25 mg
Additional — Unint.

Omission -
Unintentional

Amlodipine 5 mg
Dose - Unintentional

Ignore

Omission —
reconciliation error

Albuterol MDI 1-2
puffs Q6h PRN

Levofloxacin 750
Intentional

Metoprolol XL 100
Additional — Unint.
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A

Jane Doe

Gold Standard Medication

Admission Comparison

Discharge Comparison

Name:
Amlodipine

Dose/Route/
Frequency:

10 mg PO Daily
Drug Class:

O PRN

O oTC

Pt Adherence:

O Completely non-
adherent™®

O Sporadically non-
adherent

Comments:

All Sources Used:
O Patient

O Pill Bottles

O Outpatient EMR
O Transfer Records
O Pharmacy(s)

O Other:

O Systematically non-
adherent
O Adherent

O Patient’s family/Caregiver

O Patient’s Own Med List
O Outpatient Provider(s)
O Past DC Summary

O Pharmacy Database

Note Differences:
(select all that apply)
M Dose: 5mg

O Frequency

O Additional med

O Omission
O Route
O Substitution

O Duplication O Formulation
O Duration O Other:
Reason:

M Unintentional (History
or Reconciliation Error)
O Intentional (Clinical
Reason)

Note Differences:
(select all that apply)
M Dose: 5 mg

O Frequency

O Additional med

O Omission
O Route
O Substitution

O Duplication O Formulation
O Duration O Other:
Reason:

MUnintentional (History
or Reconciliation Error)
O Intentional (Clinical
Reason)

Were there any unintentional
discrepancies between the gold standard
and the admission order?

MYes
ONo

If “ves,” count as 1

Were there any unintentional
discrepancies between the gold standard
and the discharge order?

MYes
O No

If “ves,” count as 1
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Gold Standard

Team'’s
Preadmission
Medication

Admission
Orders

Discharge Orders

ASA 81 mg PO
Daily

Amlodipine 10 mg
PO Daily

MVI 1 Tab PO
Daily

Simvastatin 10 mg
PO daily

Albuterol MDI 1-2
puffs Q6h PRN

History
Omission

Amlodipine 5 mg
Dose Error

Ignore

Simvastatin 10 mg
PO daily

Albuterol MDI 1-2
puffs Q6h PRN

Metoprolol XL 100
Additional Med

Omission -
Unintentional

Amlodipine 5 mg
Dose - Unintentional

Ignore

Simvastatin 10 mg
PO daily

Albuterol Neb Q6h
PRN - Intentional

Levofloxacin 750
Intentional

Metoprolol 25 mg
Additional — Unint.

Omission -
Unintentional

Amlodipine 5 mg
Dose - Unintentional

Ignore

Omission —
reconciliation error

Albuterol MDI 1-2
puffs Q6h PRN

Levofloxacin 750
Intentional

Metoprolol XL 100
Additional — Unint.
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A

Jane Doe

Gold Standard Medication

Admission Comparison

Discharge Comparison

Name:
Simvastatin

Dose/Route/
Frequency:

10 mg PO daily
Drug Class:

OO PRN

O oTC

Pt Adherence:

O Completely non-
adherent™®

O Sporadically non-
adherent

Comments:

All Sources Used:
O Patient

O Pill Bottles

O Qutpatient EMR
O Transfer Records
O Pharmacy(s)

O Other:

O Systematically non-
adherent
O Adherent

O Patient’s family/Caregiver

O Patient’s Own Med List
O Outpatient Provider(s)
O Past DC Summary

O Pharmacy Database

Note Differences:
(select all that apply)
O Dose

O Frequency

O Additional med

O Omission
O Route
O Substitution

O Duplication O Formulation
O Duration O Other:
Reason:

O Unintentional (History
or Reconciliation Error)
O Intentional (Clinical
Reason)

Note Differences:

(select all that apply)
O Dose

O Frequency

O Additional med

FMoOmission
O Route
O Substitution

O Duplication O Formulation
O Duration O Other:
Reason:

M Unintentional (History
or Reconciliation Error)
O Intentional (Clinical
Reason)

Were there any unintentional
discrepancies between the gold standard
and the admission order?

[Yes
M No

If “yes,” count as 1

Were there any unintentional
discrepancies between the gold standard
and the discharge order?

Yes
O No

If “yes,” count as 1
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Gold Standard

Team'’s
Preadmission
Medication

Admission
Orders

Discharge Orders

ASA 81 mg PO
Daily

Amlodipine 10 mg
PO Daily

MVI 1 Tab PO
Daily

Simvastatin 10 mg
PO daily

Albuterol MDI 1-2
puffs Q6h PRN

History
Omission

Amlodipine 5 mg
Dose Error

Ignore

Simvastatin 10 mg
PO daily

Albuterol MDI 1-2
puffs Q6h PRN

Metoprolol XL 100
Additional Med

Omission -
Unintentional

Amlodipine 5 mg
Dose - Unintentional

Ignore

Simvastatin 10 mg
PO daily

Albuterol Neb Q6h
PRN - Intentional

Levofloxacin 750
Intentional

Metoprolol 25 mg
Additional — Unint.

Omission -
Unintentional

Amlodipine 5 mg
Dose - Unintentional

Ignore

Omission —
reconciliation error

Albuterol MDI 1-2
puffs Q6h PRN

Levofloxacin 750
Intentional

Metoprolol XL 100
Additional — Unint.
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Jane Doe

Gold Standard Medication

Admission Comparison

Discharge Comparison

Name:

Albuterol
Dose/Route/
Frequency:

MDI 1-2 puffs Q6h
Drug Class:

& PRN

O oTC

Pt Adherence:

O Completely non-
adherent™*

O Sporadically non-
adherent

Comments:

All Sources Used:
O Patient

O Pill Bottles

O Outpatient EMR
O Transfer Records
O Pharmacy(s)

O Other:

O Systematically non-
adherent
O Adherent

O Patient’s family/Caregiver

O Patient’s Own Med List
O Outpatient Provider(s)
O Past DC Summary

O Pharmacy Database

Note Differences:

(select all that apply)
O Dose

O Frequency

O Additional med

O Omission
O Route
& Substitution

O Duplication O Formulation
O Duration O Other:
Reason:

O Unintentional (History
or Reconciliation Error)
M Intentional (Clinical
Reason)

Note Differences:
(select all that apply)
O Dose

O Frequency

O Additional med

O Omission
O Route
O Substitution

O Duplication O Formulation
O Duration O Other:
Reason:

O Unintentional (History
or Reconciliation Error)
O Intentional (Clinical
Reason)

Were there any unintentional
discrepancies between the gold standard
and the admission order?

[ Yes
M No

If “yes,” count as 1

Were there any unintentional
discrepancies between the gold standard
and the discharge order?

OYes
No

If “yes,” count as 1
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Gold Standard

Team'’s
Preadmission
Medication

Admission
Orders

Discharge Orders

ASA 81 mg PO
Daily

Amlodipine 10 mg
PO Daily

MVI 1 Tab PO
Daily

Simvastatin 10 mg
PO daily

Albuterol MDI 1-2
puffs Q6h PRN

History
Omission

Amlodipine 5 mg
Dose Error

Ignore

Simvastatin 10 mg
PO daily

Albuterol MDI 1-2
puffs Q6h PRN

Metoprolol XL 100
Additional Med

Omission -
Unintentional

Amlodipine 5 mg
Dose - Unintentional

Ignore

Simvastatin 10 mg
PO daily

Albuterol Neb Q6h
PRN - Intentional

Levofloxacin 750
Intentional

Metoprolol 25 mg
Additional — Unint.

Omission -
Unintentional

Amlodipine 5 mg
Dose - Unintentional

Ignore

Omission —
reconciliation error

Albuterol MDI 1-2
puffs Q6h PRN

Levofloxacin 750
Intentional

Metoprolol XL 100
Additional — Unint.




EMARQUIS
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Additional Medication: Unintentionally Ordered on: Comments:
Name:

O Admission (count as 1)
O Discharge (count as 1)
M Both (count as 2)

Metoprolol

Dose/Route/Frequency:

Admission: Tartrate 25 mg PO Q6h
Discharge: Succinate 100 mg PO Daily

Name: O Admission (count as 1)
O Discharge (count as 1)

Dose/Route/Frequency: O Both (count as 2)

Name: O Admission (count as 1)

O Discharge (count as 1)
Dose/Route/Frequency: O Both (count as 2)
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Sample Patient #:

The pharmacist should complete this
worksheet for each sampled patient to
identify the values necessary to report
on the Medication Reconciliation
measure. The Survey Coordinator at
your hospital will need these
worksheets for each sampled patient to
complete the Med Rec Workbook.

Total # Unintentional Additional Medications: __1
{Enter into column F in the Med Rec Excel Workbook)

Total # of discrepancies due to Unintentional Additional Meds: __ 2
{Number of medications that were ordered unintentionally at admission (count as 1), discharge (count as 1), or
both admission and discharge (count as 2). Enter into column H in the Med Rec Excel Workbook.

Total Number of Gold Standard Meds: 4

{Enter into column B in the Med Rec Excel Workbook)

Total # of admission and discharge discrepancies in Gold Standard Meds: _ 5

(For each Gold Standard Med, count the number of ‘yes’ responses to the error question. Minimum number of
discrepancies per med is zero. Maximum number of discrepancies per med is 2. Enter into column D in the Med
Rec Excel Workbook)
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Jane Doe

Section 8B: Medication Reconciliation

Sample
FPatient ID:

.;

Question #6

Question #7

Question #8

Question #9

Press function key F9 to recalculate before using results

5

CAUTION: Don't print all pages; most are blank rows! First, print preview to find last page N with data; then File-=Print only Page(s) From: 1 To: N

In the highlighted section
below, paste or type in the
number of medications
obtained from the gold
standard medication history
for each sample patient.

In the highlighted section
below, paste or type in the
number of admizsion or
discharge orders with
unintentional discrepancies
in gold standard medications
for each sample patient

In the highlighted section
below, paste or type in the
number of unitenticnally
ordered additional
medications for each sample
patient. If Question 9 is non-
zero, then this colurmnn must
be non-zero for the same
patient.

In the highlighted section
below, paste or type in the
number of admizzion or
dizcharge orders with
unintentional discrepancies
due to additicnal medications
for each sample patient. This
column must be between the
value and twice the value of

Question 8 for the same
natiant

1

2
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If the measurement team discovers an error that Is
potentially dangerous and was not caught by the inpatient

medical team, then a provider needs to be contacted
« |f the patient is still in the hospital, then contact the inpatient team
(e.g., resident, PA, NP, attending physician)

« |f the patient has been discharged, then contact the patient's PCP
If you feel the response is unsatisfactory, develop a process for
escalation (e.g., to someone in your hospital’'s department of quality
and safety)
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Tools and Resources
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() - conscaton st 8 MARQUIS2 Toolkit

Society of Hospital Medicine
T ® MEMBERSHIP ® EDUCATION ® QUALITY & INNOVATION & PRACTICE MANAGEMENT @ ADVOCACY

Hospitalists. Translarming Healthcars.
Revolutionizing Patient Cara.

Quality & Innovation

Practical Strategies for Addressing
Quality and Safety

Home Download Manual White Paper Med Rec Resources

Overview | Medication Reconciliation Implementation
toolkit

MARQU IS Unintentional medication discrepancies during transitions in care (such as hospitalization and subsequent discharge) are
very common and represent a major threat to patient safety. One solution to this problem is medication reconciliation. In
&“',Tﬁ;ﬁ;":;’ﬁ?&l““““'m= response to Joint Commission requirements, most hospitals have developed medication reconciliation processes, but
some have been more successful than others, and there are reperts of proforma compliance without substantial

improvements in patient safety. There is now collective experience about effective approaches to medication reconciliation, but these have yet to be
consolidated, evaluated rigorously, and disseminated effectively.

In 2010, the Agency for Healthcare Research and Quality (AHRQ) awarded the Society of Hospital Medicine (SHM) a $1.5 millicn grant for a three-year Multi-
Center Medication Recenciliation Quality Imprevement Study (MARQUIS). The geal of MARQUIS is to develop better ways for medications to be prescribed,
documented, and reconciled accurately and safely at times of care transitions when patients enter and leave the hospital.

Role of the Hospitalist:

s Take respensibility for the accuracy of the medication recenciliation process for each patient under your care.

» Lead. coordinate, or participate in medication reconciliation quality improvement efforts along with other key team members on the "front lines” to
inform the hospital QI team on key interventions that would lead to improved patient outcomes.

» Become trained in taking the “best possible medication history” and effective discharge medication counseling.

» |dentify patients who are at high risk for a medication reconciliation error and would benefit from a more intensive medication reconciliation process.

Funded by AHRQ grant HS0195398
MARQUIS Project Team
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« A compilation of the “best practices” around medication
reconciliation, with resources to support deployment of the
Intervention components

» MARQUIS Implementation Manual

» Best Possible Medication History (BPMH) Pocket Cards
» Taking a Good Medication History Video

» Good Discharge Counseling Video

» ROI Calculator

*All available for download at www.hospitalmedicine.org/margquis



http://www.hospitalmedicine.org/marquis

%MARQUlSZ Additional Resources for Leapfrog Sites

0

uality Improvement Study J /\\/

 Recorded two-part webinar for pharmacists

— How to take a gold-standard medication history

— How to measure discrepancies

— Comes with homework related to John Doe case

— Covers additional optional tasks related to MARQUIS2
study
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By vy " A Admission & Discharge Orders

Are there any types of admission orders that can or should be
excluded?

Yes, (a) Medication orders that are clearly related to the chief complaint (e.g.,
levofloxacin for pneumonia when pneumonia is the admitting diagnosis), (b)
Medication orders that are clearly documented (e.g., Lovenox for DVT prophylaxis),
and (c) Standard PRN orders at your hospital (e.g., Tylenol PM if that is in the
standard order set at your hospital).

Should admission orders that are discontinued prior to
discharge be included?

Yes. Some of these orders may end up being counted in question #8 (additional
medications that were unintentionally ordered).




EMARQUIS FAQs:

7) E I ldentifying Discrepancies

A

If a dose and aroute discrepancy are found for the same
medication, does it count as one or two in the number of
unintentional discrepancies?

The number of unintentional discrepancies is a count of medication orders where an
unintentional discrepancy occurred. A medication order may have several errors
associated with it (e.g., dose, route, timing, etc.). You should not count the number
of errors associated with the same medication order.

However, discrepancies with admission orders and discharge orders are counted
separately. For example, if a medication on the Gold Standard Medication List is
ordered for a patient on admission with the incorrect dose, this counts as one
discrepancy. If this medication is ordered on discharge with the same incorrect
dose, this would count as a second discrepancy. But a medication with a dose and
frequency discrepancy in admission orders counts as one discrepancy.




EMARQUIS FAQs:
7) E I ldentifying Discrepancies

A

Do all of the additional medications that were ordered
unintentionally in question #8 count as unintentional
discrepancies in #97

Yes. If a medication is unintentionally ordered at admission, then this counts as one
discrepancy. If the same medication is unintentionally ordered at discharge, then
this counts as a second discrepancy. If an unintentionally ordered medication in
guestion #8 was ordered on both admission and discharge, then this would count as
two discrepancies in question #9 (but counts as one medication in question #8)

8) Total number of unintentionally ordered additional medications* for the adult
patients included in the sample on admission and/or discharge.

9) Total number of discrepancies due to unintentionally ordered additional
medications*’ in question #8.
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Beimmeids ™8 ldentifying Discrepancies

 We already have a pharmacist taking a medication
history on our patients. Do we need to take a second
medication history for this measure?

— Yes! Regardless of who took the medication history as part
of usual care, you need to have an expert with a “second set
of eyes” take a “gold standard” history to confirm the
accuracy of the history taken by the first provider. This is true
even If that first provider was a pharmacist.




EMARQUIS FAQs:

7) E I A ldentifying Discrepancies

 We have a zero discrepancy rate. That's fantastic, right?

— Not necessarily. In every case where we have reviewed the data
with sites that have a zero discrepancy rate, we have found a
problem with their data collection process. The most common
problem is the issue addressed in the previous question (i.e., they
just assumed the medication history taken by a pharmacist was
correct). Another common problem is to give the ordering provider
the benefit of the doubt in the case of reconciliation discrepancies
(i.e., if the history was right and the orders were different, it must
have been intentional). If there is no documentation for why orders
are different from the medication history (and the reason isn’t
obvious, like medications to treat the admission diagnosis), then
assume the discrepancy is unintentional unless the provider can
confirm the change was intentional.



EMARQUIS FAQs:

Multi-Center Medication Reconciliation .

Beimmeids ™8 ldentifying Discrepancies

e When | enter the numbers into Excel, some of them
are red. Why is that?

— Excel does a number of cross-checks to make sure the data
are consistent. If they are not, then they will be red. These
Include the following:

o The number of discrepancies in gold standard medications
can’t be more than twice the number of gold standard
medications (this is because there are two opportunities for
error for every medication: an error in admission orders and an
error in discharge orders)

o If the number of discrepancies due to additional medications is
not zero, then the number of unintentionally ordered additional
medications can't be zero (if there is a discrepancy in
admission or discharge orders due to an additional medication,
then by definition it’s an unintentionally ordered additional
medication).



EMARQUIS FAQs:

7) FRERE R A\I/d entifying Discrepancies (continued)

o The number of discrepancies in unintentionally ordered
additional medications has to be between the number of
unintentionally ordered additional medications and twice the
number of unintentionally ordered additional medications,
inclusive (e.qg., if there are 3 unintentionally ordered additional
medications, then the number of discrepancies due to these
medications has to be between 3 and 6. This is for the same
reason as in case i., above: each medication can be ordered
iIncorrectly at admission, at discharge, or both, so there are 1 to
2 errors in orders for each medication. In this case, the number
of discrepancies can't be less than 3, since each medication
was unintentionally ordered, so by definition there’s at least one
error in orders for each additional medication.
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BACKGROUND: Failure to reconcile medications across
transitions in care is an important source of potential
harm to patients. Little is known about the predictors of
unintentional medication discrepancies and how, when,
and where they occur.

OBJECTIVE: To determine the reasons, timing, and pre-
dictors of potentially harmful medication discrepancies.

DESIGN: Prospective observational study.
PATIENTS: Admitted general medical patients.

MEASUREMENTS: Study pharmacists took gold-
standard medication histories and compared them with
medical teams’ medication histories, admission and
discharge orders. Blinded teams of physicians adjudi-
cated all unexplained discrepancies using a modifica-
tion of an existing typology. The main outcome was the
number of potentially harmful unintentional medica-
tion discrepancies per patient (potential adverse drug
events or PADESs).

RESULTS: Among 180 patients, 2066 medication dis-
crepancies were identified, and 257 (12%) were unin-
tentional and had potential for harm (1.4 per patient).

Portions of this work were presented as a poster at the 2007 Summer
Meeting of the American Society of Health-System Pharmacists, June 24—
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of the Society of General Internal Medicine, April 9-12, 2008, Pittsburgh,
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Of these, 186 (72%) were due to errors taking the
preadmission medication history, while 68 (26%) were
due to errors reconciling the medication history with
discharge orders. Most PADEs occurred at discharge
(75%). In multivariable analyses, low patient under-
standing of preadmission medications, number of med-
ication changes from preadmission to discharge, and
medication history taken by an intern were associated
with PADEs.

CONCLUSIONS: Unintentional medication discrepan-
cies are common and more often due to errors taking an
accurate medication history than errors reconciling this
history with patient orders. Focusing on accurate
medication histories, on potential medication errors at
discharge, and on identifying high-risk patients for
more intensive interventions may improve medication
safety during and after hospitalization.

KEY WORDS: medication errors; medication systems, hospital;
continuity of patient care; inpatients.
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INTRODUCTION

Recent efforts to improve the quality and safety of healthcare
have included attention to medication discrepancies, defined
as unexplained differences among documented regimens
across different sites of care.! Discrepancies are highly preva-
lent, with up to 67% of inpatients having at least one error in
their prescription medication history at the time of admission.?
Medication discrepancies are an important contributor to
adverse drug events (ADEs) among hospitalized and recently
discharged patients,® and for this reason, the Joint Commis-
sion designated inpatient medication reconciliation as a
National Patient Safety Goal in 2005.°
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Hospitals have undertaken diverse approaches to comply
with the Joint Commission’s mandate. Some studies support
medication reconciliation as a means to reduce ADEs”*®, but
for reconciliation efforts to be as effective as possible, institu-
tions need a more thorough understanding of the nature of the
discrepancies that reconciliation is intended to prevent. Previ-
ous studies of medication discrepancies at hospital admission,
discharge, and post-discharge*®!° provide insufficient guid-
ance regarding where reconciliation efforts should be focused.
This study, using a modification of an existing typology,'’
aimed to classify potentially serious medication discrepancies
according to timing (admission vs. discharge), reason (obtain-
ing the medication history vs. reconciling the history with
patient orders), and type (omission vs. commission); and, to
explore patient, hospital, and physician predictors of such
€rTors.

METHODS
Design Overview, Setting, and Participants

Participants and data for this prospective observational study
are derived from the control group of the Partners Medication
Reconciliation Study, a cluster-randomized controlled trial
conducted from May 1 through June 20, 2006 at two large
academic hospitals in Boston, Massachusetts. The parent
study examined the impact of a novel, computer-aided inter-
vention for reconciling medications. Control patients were
admitted to one of several general medicine service teams on
specific floors of each hospital, and were cared for by
physicians and nurses separate from patients who received
the intervention in the larger study. These services generally
excluded oncology patients, but otherwise cared for a wide
variety of medical patients; residents were involved in the care
of all patients. If a study pharmacist, working weekdays, had
time to obtain a preadmission medication history during the
hospitalization, then a patient could be included in the study.
Patients discharged from a non-study team or floor and
patients transferred at any time from a control team to an
intervention team were excluded. The study was approved by
the Institutional Review Board of Partners HealthCare; patient
consent was deemed not necessary. Physicians and nurses
were informed of the nature of the study by email prior to
study initiation.

Outcomes

The main outcome for this study was the number of uninten-
tional medication discrepancies with potential for causing
harm (potential adverse drug events or PADEs) per patient.
PADEs have been previously described as “incidents with
potential for injury related to a drug'?.”

A two-step process was employed to identify PADEs. First,
a “gold-standard” preadmission medication history was
taken by one of two study pharmacists at each site,
following a strict protocol and using all available sources of
information, including subject and family/caregiver inter-
views, prescription pill bottles, outpatient electronic medical
records, previous hospital discharge orders, outpatient
providers, and outpatient pharmacies (see Appendix 1 for
complete protocol). The resulting preadmission medication

list was then compared with the medical team’s preadmis-
sion medication list in the admission note and with all
admission and discharge medication orders. Any discrepan-
cies between the gold-standard history and medication
orders were identified and reasons for these changes sought
from the medical record. Pharmacists also communicated
directly with the medical team after discharge orders were
written to clarify reasons for discrepancies, as needed.
Medication discrepancies that were not clearly intentional
were then recorded.

Second, recorded discrepancies were shown to rotating
adjudication teams consisting of two physicians (from a pool
of six) blinded to intervention status. Physician adjudicators
were from both study sites and included four hospitalists, a
geriatrician with inpatient and outpatient responsibilities, and
a chief medical resident. Together with the study pharmacist,
adjudicators discussed each medication discrepancy and
reviewed the discharge summary for each patient. Additional
electronic sources of patient information such as ordered
medications and laboratory test results were also reviewed as
needed. Using an expert-derived classification scheme,'' the
two physicians each recorded details of the medication dis-
crepancy, including whether it was intentional, the time of the
discrepancy (admission vs. discharge), and the type of discrep-
ancy (e.g., omission, change in dose). We modified the scheme
to also capture the reason for the discrepancy: an error in the
preadmission medication history was recorded as a “history
error” (e.g., not including aspirin on the preadmission medi-
cation list, thus explaining why it is not ordered at discharge);
conversely, an error of reconciling the medication history with
medication orders was recorded as a “reconciliation error”
(e.g., aspirin held at admission but not restarted at discharge
despite being present on the preadmission medication list and
clinically indicated at discharge). Independently, the two
reviewers judged each unintentional discrepancy as having
potential for patient harm and the potential severity of the
error'? (see Appendix 2 for complete adjudication protocol). All
disagreements were resolved by discussion and by a third
adjudicator if necessary.

Weekly meetings were conducted to ensure consistency
between the two sites and among study pharmacists and
physician adjudicators. To evaluate inter-rater reliability of the
gold-standard medication histories, 19 randomly selected
medication histories were collected independently by two study
pharmacists. Among all the medications recorded for each
patient, there was complete agreement in medication, dose,
route, and frequency for 147 of 192 medications (77%). Inter-
rater reliability for physician adjudicator evaluation was also
calculated, with a kappa of 0.95 for potential for harm and a
kappa of 0.94 for potential severity.

Predictors of PADEs

To explore the relationship between PADEs and various patient
and system factors, we collected information on a number of
patient characteristics, including age, whether a subject had a
primary care provider (PCP) from within the hospital network,
the source of the hospital admission, whether the discharging
physician was the patient’s PCP, the number of outpatient
visits in the prior year and any inpatient visits in the prior
month. The level of training of the physician documenting the
medication history was determined from the medical record.
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Data were also collected on the total number and classes of
preadmission medications (from the gold-standard list) and
number of medication changes from the gold-standard pread-
mission list to the discharge orders; these medication counts
excluded as-needed medications and topical agents. Study
pharmacists also provided information regarding patients’
level of understanding of their preadmission medication lists
(subjectively categorized as high, medium, or low, depending
on whether patients could name their medications and provide
dose, route and frequency information; could provide the
names of their medications but not directions for use; or
neither, respectively) and the sources used to obtain the gold-
standard medication list.

Statistical Analysis

Patient characteristics and study results were calculated
using proportions, means with standard deviations, and
medians with interquartile ranges. Multivariable Poisson
regression was used to determine the association between
the number of PADEs per patient and the covariates
described above. Model fit was assessed based on aggre-
gates of residuals'® using the ASSESS statement in SAS,
with a p value computed based on 10,000 simulated paths
(p=0.43, suggesting good model fit). A similar model was
constructed using only variables available at admission
(e.g., excluding number of medication changes). Based on
the beta coefficients of this second model, a scoring system
was created to identify patients at highest risk for PADEs.
Generalized estimating equations were used to adjust for
clustering of results by discharging physician. Analyses
were implemented using SAS statistical software, version
9.1 (SAS Institute Inc, Cary, NC).

RESULTS
Description of Study Sample

We identified 379 potential study subjects at the two sites.
Research pharmacists did not have time to obtain preadmis-
sion medication histories prior to discharge for 179 patients,
an additional eight patients were not admitted to study teams
and floors, and 12 patients were transferred to non-study
teams or floors. The final study population comprised 180
patients, including 94 patients at site 1 and 86 patients at site
2. Subject characteristics are shown in Table 1. Compared
with excluded subjects, study patients were older, had longer
lengths of stay, and more medications at discharge (Table 1).

Frequency of Discrepancies and PADEs

Among the 2066 medication discrepancies, 939 (45%) were
determined to be unintentional. Of these 939 errors, 682 (73%)
were deemed not to have potential for patient harm, but 257
(27%) had potential for harm, an average of 1.4 PADEs per
patient. The rates were similar at the two study sites (1.37 and
1.48, p=0.46). Approximately 54% of patients had at least one
PADE, 37% had two or more PADEs, and 9% had five or more.
Fifty-nine of the PADEs (23%) were considered serious, i.e., to
have potential to cause serious harm such as re-hospitalization
or persistent alteration in health function.

Table 1. Characteristics of Study Sample and Excluded Subjects

Characteristic Study sample Excluded
(N=180) subjects
(N=199)
Age, n (%)*
<50 years 38 (21) 68 (34)
50-60 years 37 (20) 30 (16)
60-75 years 39 (22) 49 (24)
>75 years 66 (37) 52 (26)
Female sex, n (%) 109 (61) 97 (49)
Median income by zip code, n (%)
<$39,001 43 (24) 66 (33)
$39,001-$47,000 48 (27) 41 (20)
$47,001-$63,000 41 (23) 45 (23)
>$63,000 47 (26) 47 (24)
Insurance, n (%)
Private 52 (29) 62 (31)
Medicare with secondary 91 (51) 94 (47)
insurance
Medicare alone 8 (4) 2 (1)
Free care/Medicaid 15 (8) 35 (18)
Other/self pay 14 (8) 6 (3)
Length of stay (days), n (%)*
0-2 41 (24) 75 (38)
3-4 48 (27) 47 (24)
5-8 44 (25) 35 (18)
>9 42 (24) 38 (20)
Top 10 diagnosis-related
groups, n (%)
Simple pneumonia 7 (4) 9 (5)
and pleurisy
Heart failure and shock 9 (5) 5(3)
Gastrointestinal 6 (3) 7 (4)
hemorrhage
Chronic obstructive 9 (5) 3(2)
pulmonary disease
Renal failure 6 (3) 5(3)
Respiratory infections 4 (2) 6 (3)
and inflammations
Nutritional and 3(2) 7 (4)
miscellaneous metabolic
disorders
Chest pain 5 (3) 4 (2)
Cardiac arrhythmia 4 (2) 4 (2)
and conduction disorders
Other circulatory 6 (3) 2 (1)
system diagnoses
Cumulative 59 (33) 52 (26)
Admission DRG weight, 1.03 1.03
median (IQR) (0.83 - 1.28) (0.81-1.33)
Number of medications 11 (6-14) 9 (5-13)

prescribed at discharge,
median (IQR)*

*p<0.05 for comparison between groups

Classifying PADEs

Figure 1 shows the classification of PADEs. Many more PADEs
were due to errors in taking the preadmission medication
history (72%) than to errors in reconciling preadmission
medications with admission or discharge orders (30%; 2%
were due to both causes). Most PADEs occurred at discharge
(75%) rather than at admission (25%). Of unintended discre-
pancies 60% were due to omissions of medications, 21% to
discrepancies in dose, 10% to discrepancies in frequency, 5%
to additional medications, and 4% to substitutions.

The most common medication classes involved in PADEs
were cardiovascular (20% of all 257 PADESs), respiratory (9%),
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Discrepancies
N = 2066
Intentional Unintentional
1127 (55%) 939 (45%)
Documented Undocumented Potential for Harm No Potential for Harm
257 (27%) 682 (73%)
History Error Reconciliation Error
186 (72%) 78 (30%)
Admission Discharge Admission Discharge
57 (22%) 129 (50%) 10 (4%) 68 (26%)

\4 y \4 \4 y \ 4 v \4
Omission Dose Frequency Route Substitution Additional Formulation Other
150 (60%) 53 (21%) 24 (10%) 0 (0%) 9 (4%) Medication 1 (0.4%) 0 (0%)

12 (5%)

Figure 1. Classification of medication discrepancies.

gastrointestinal (8%), lipid-lowering (6%), and antidepressant
medications (5%). Because certain types of medications are
prescribed more frequently, we also calculated event rates
based on prevalence of use. The five most common “high-risk”
classes were gout medications (7 of 13 prescriptions resulted
in a PADE, or 54%), muscle relaxants (3/8, 38%), lipid-
lowering (14/70, 20%), antidepressant (14/76, 18%), and
respiratory medications (20/118, 17%).

Predicting PADEs

In the multivariable model, several variables independently
predicted a higher number of PADEs (Table 2): four or more
“high-risk” medications (as described above) prescribed at
admission, six or more medication changes during the hospi-
talization, low or medium patient understanding of preadmis-
sion medications, medication history supplied by a family
member or caregiver, 13 or more outpatient visits during the
previous year, and admission history taken by an intern. Age
older than 85 years was associated with fewer PADEs.

PADE Risk Score

To develop an exploratory PADE risk score, we built a model
including only variables available at the time of admission
(Table 3): patients younger than 85 years of age, low or
medium understanding of preadmission medications, 16 or
more preadmission medications, four or more medications

from high-risk classes, family member or caregiver as source
of preadmission medication information, and 13 or more
outpatient visits during the previous year. The 21% of patients
with the highest scores, 5-7 points, had an 85% chance of
having at least one PADE, had a mean of 2.9 PADEs per
patient, and accounted for 44% of the PADEs in the population
(Table 4).

DISCUSSION

In our study of potential adverse drug events related to the
usual medication reconciliation process, we found a high
prevalence of unintentional medication discrepancies with
potential for patient harm: an average of 1.4 per patient. Most
PADEs were due to errors taking a medication history rather
than errors of reconciling the medication history with patient
orders. The majority of PADEs occurred at discharge rather
than admission, and most errors were ones of omission.
Predictors of the number of PADEs per patient included low
patient understanding of their preadmission medications,
number of high-risk medications, number of differences
between preadmission and discharge medication regimens,
and medication histories taken by an intern.

Our findings are consistent with those of other studies
despite different conceptualization, definitions, and methods.
Most studies corroborate that at least half of all patients have at
least one PADE during the reconciliation process.*'*16 In a
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Table 2. Predictors of Number of PADEs Per Patient: Adjusted

Table 3. PADE Risk Score - Using Predictor Variables Available at

Results (n=180) Admission
Characteristic n Adjusted relative Characteristic Points
risk (95% CI)
Low or medium patient understanding of preadmission 1
Patient age medications
<50 years 38 Ref. Age under 85 2
50-59 years 37 1.05 (0.65-1.72) Having 16 or more preadmission medications 1
60-74 years 39 1.37 (0.81-2.30) Having 4 or more high risk preadmission medications* 1
75-84 years 51 0.94 (0.52-1.68) Having 13 or more outpatient visits in the previous year 1
>85 years 15 0.34 (0.16-0.73)* Having a family member or caregiver as a source 1
Total number of high-risk preadmission medications’ of preadmission medication information
0 41 Ref.
1 52 1.70 (0.75-3.86) *Gout medications, muscle relaxants, hyperlipidemic medications, anti-
2-3 56 1.45 (0.56-3.79) depressants, and respiratory medications
>4 31 3.00 (1.29-7.00)*
Number of medication changes from preadmission to discharge
1-5 55 Ref. Our finding that PADEs are more often caused by errors of
6-9 50 3.22 (1.76-5.89)* dication hist taking than b £ iliation i
10-13 35 3.21 (1.58-6.49)* medication history-taking than by errors of reconciliation is
14-28 40 4.06 (2.13-7.74)* not surprising when considering the difficulty of taking an
Patient understanding of preadmission medications* accurate medication history in today’s healthcare environ-
High 60 Ref. ment. Multiple outpatient providers may each prescribe a
Medium or low 117 1.65 (1.14-2.39)*

Family member or caregiver as source of preadmission
medication information

No 134 Ref.

Yes 46 1.62 (1.10-2.38)*
Number of outpatient visits within past 12 months

0-1 56 Ref.

2-5 40 1.22 (0.75-1.98)

6-12 40 0.75 (0.42-1.33)

>13 44 1.75 (1.16-2.65)*
Admitting physician experience

Intern (PGY 1) 102 Ref.

Resident (PGY 2-3) 24 0.51 (0.31-0.82)*

Attendings/Fellows 54 0.70 (0.43-1.14)
Partners PCP

Yes 107 Ref.

No 73 0.95 (0.72-1.27)
Preadmission source

Emergency department 114 Ref.

Transfer from other service 16 1.41 (0.81-2.44)

Transfer from other institution 23 0.76 (0.39-1.47)

Scheduled from home 11 0.92 (0.42-2.01)

Clinic/Other 16 0.86 (0.42-1.80)
Total number of preadmission medications®

Quartile 1 (0-9) 55 Ref.

Quartile 2 (10-15) 43 0.92 (0.39-2.13)

Quartile 3 (16-21) 44 1.13 (0.50-2.55)

Quartile 4 (22-36) 38 1.13 (0.43-3.00)
Inpatient admissions within the past 31 days

No 149 Ref.

Yes 31 0.78 (0.55-1.11)
Discharge physician is PCP

No 149 Ref.

Yes 31 0.98 (0.61-1.58)

Abbreviations: Ref. = reference group

* p<0.05

ftIn 5 medication classes most lilely to cause PADEs when prescribed:
gout medications, muscle relaxants, hyperlipidemic agents, anti-depres-
sants, and respiratory medications

fBased on pharmacist assessment

§Excluding PRN medications and topical agents

single community hospital in Ontario, Canada, the rate of
unintentional medication discrepancies was lower, but almost
all admission discrepancies were corrected by study pharma-
cists before discharge orders were written.'” Previous studies
have also shown that omissions are the most common type of
medication discrepancy, with up to 61% of hospitalized patients
having at least one drug omitted from their regimen.?*!>

subset of a patient’s medications, and none may take respon-
sibility for ensuring the accuracy of the regimen as a whole.
Incomplete data sources and inadequate communication
among providers and patients may exacerbate this problem.
In addition, patients may not have adequate health literacy to
fully understand their medication regimens.'® The effort
required to obtain an accurate list may therefore be substan-
tial, including communication with community pharmacists,
outpatient physicians, family members and caregivers, and
time spent reviewing pill bottles with patients. A recent meta-
analysis estimated that 27%-54% of patients suffer at least one
unintentional medication discrepancy due to medication his-
tory errors.? Conversely, the process of reconciling preadmis-
sion medications with discharge orders requires attention to
detail but is a less complex activity than taking an accurate
medication history. Errors of reconciling preadmission medi-
cations with admission orders, which are usually written by
the same physician who took the medication history and
performed shortly thereafter, are less common. The Joint
Commission places equal weight on medication history-taking
and admission and discharge reconciliation in its National
Patient Safety Goals, yet reconciling medications at admission
was the source of only 10 out of 257 PADEs in our study.
That more PADEs occurred with discharge than admission
orders makes sense in light of the differences between
inpatient and outpatient environments. The hospitalization
itself is often brief and highly monitored in contrast to the
post-discharge setting. Therefore, the same error (e.g., mild
warfarin overdose) may have little potential for patient harm
when written at admission but much greater potential for
harm when written at discharge. In fact, in 313 cases, the

Table 4. Distribution of PADE Risk Scores

Score n (%) in n (%) with PADEs per Total PADEs

range score any PADEs patient, accounted for
range mean (SD) by group, n (%)*

0-2 30 (17) 5(17) 0.26 (0.64) 8 (3)

3 56 (31) 23 (41) 0.71 (1.26) 40 (16)

4 55 (31) 36 (65) 1.72 (1.92) 95 (37)

5-7 39 (21) 33 (85) 2.92 (2.50) 113 (44)

* % of all PADEs in entire study population
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same unintentional medication discrepancy occurred at ad-
mission and discharge, and in 79 of these (25%), the error was
adjudicated as not being a PADE at admission but was
considered a PADE at discharge.

Our finding that patients older than 85 were at lower risk for
PADEs was surprising.'?-?° This effect persisted when adjusted
for number and classes of medications, sources used to
generate the preadmission medication list, and several PCP
characteristics. Outpatient physicians may be more careful
about maintaining accurate medication lists in very old
patients. There also may be unmeasured differences in the
degree of medical and social supports these patients receive. In
contrast, relying on family members or caregivers as a source
of medication information in this study was a risk factor for
PADESs. This factor may correlate with low functional status
and high medical complexity. Family members may also
represent a source of accurate medication information utilized
by study pharmacists but not by medical teams.

That interns’ taking the medication history was an inde-
pendent risk factor for PADEs, compared to more senior
physicians, suggests either that medication history-taking
improves with experience or that interns spend less time
taking medication histories, perhaps as a result of competing
demands or interruptions. Lack of time, training, or prioritiza-
tion of medication history-taking could all serve as potential
targets for future interventions.

The list of “high-risk” medications most associated with
PADEs (muscle relaxants, lipid-lowering, antidepressant, gout,
and respiratory medications) was somewhat different from that
found in general studies of ADEs®'~2® and from a recent study
of discrepancies after discharge, which found cardiovascular,
gastrointestinal, and pulmonary medications to be most
common.?* Our high-risk medication list was adjusted for
frequency of prescription, which made it more predictive and
may account for some of these differences.

Limitations and Strengths

This study has several limitations. The study was conducted
on general medical services at academic medical centers, and
the results may not be generalizable to other settings. Patients
with very short lengths of stay may have been disproportion-
ately discharged prior to enrollment, thus leading to selection
of a patient population on more medications and an overesti-
mation of the number of PADEs per patient. The study
measured potential and not actual ADEs. Our adjudication
process was sometimes hindered by the lack of documentation
of reasons for medication discrepancies. However, one could
argue that intentional but undocumented medication discrep-
ancies represent “latent” medical errors that could lead to
downstream patient harm as subsequent providers try to
determine why certain medication changes occurred. Finally,
our use of pharmacists to establish a “gold-standard” pread-
mission medication regimen could be questioned. However,
studies have shown that pharmacists perform this process
better than other medical personnel® and we demonstrated
moderately high reliability when the process was conducted
independently by two pharmacists.

Our study also has several strengths. To our knowledge, our
study is the first to distinguish errors of history-taking from
those of reconciling that history with orders, which is highly
relevant to the Joint Commission medication reconciliation

mandate. To our knowledge, it is also the first study to propose
a scoring system to identify patients at high risk for PADEs.
Other strengths include a rigorous adjudication process of all
discrepancies and conduct of the study at two different
academic medical centers.

Based on the results of this study, interventions to improve
medication safety at transitions in care should focus first and
foremost on gathering accurate preadmission medication
information, and secondly on preventing reconciliation errors
at discharge. Comparatively less effort can be spent preventing
reconciliation errors at admission. If our risk score is prospec-
tively validated in other populations, it could be useful to
identify patients who may need more than the minimum
medication reconciliation standard, for example, greater phar-
macist involvement in taking medication histories and/or
counseling patients at discharge. Studies of medication recon-
ciliation interventions of various types and in different popula-
tions are needed to demonstrate benefits to patients during
transitions in patient care.
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APPENDIX 2: POTENTIAL ADE ADJUDICATION

INSTRUCTIONS

I. Overview of medication discrepancies

Definition: any difference between medications
taken by a patient prior to admission and med-
ications ordered in the hospital

Typology:

a.

1.

ii.

iii.

iv.

Intentional vs. Unintentional

1. If intentional (not an error): docu-
mented or not

2. If unintentional: medication error

Location: Admission orders vs. Discharge
orders

Type:

1. Omission (not written for at all)
Dose (per administration, e.g.,
100 mg bid vs. 200 mg bid)

3. Frequency (e.g., 100 mg bid vs.
100 mg tid)

a. Note that 100 mg bid vs.
200 mg qd would be a
discrepancy in dose and
frequency even though the
total daily dose is the same.

4. Route

5. Substitution (i.e., with a medica-
tion in the same class)

6. Additional medication (not taken
at home, but ordered in the hos-
pital)

Reason:

1. History error: this means the ad-
mitting physician made an error in
taking the medication history, but
then faithfully perpetuated this
error when writing orders in the
hospital.

2. Reconciliation error: this means the

medication history taken by the
physician was correct, but the error
occurred when writing the orders
(this occurs at discharge much
more often than at admission).

3. Theoretically, both (1) and (2) could
occur simultaneously.

II. Potential for harm

a

Definition: in your opinion, what is your confi-
dence that the unintentional medication discrep-
ancy described above has the potential to cause
at least significant patient harm if the order is
not corrected? Assume a reasonable patient (e.g.,

if an OTC prn medication is not prescribed,
assume the patient can get access to it and
resume it; but if a prescription medication is

not prescribed, assume the patient does not have
access to it).

II.

b Scale

i. Little or no confidence (e.g., omission of
multivitamin)

i. Slight to modest confidence (e.g., colace
200 mg qam instead of 100 mg bid)

iid. Less than 50-50 but close call (e.g., omis-
sion of prn fleets enema at discharge)

iv. More than 50-50 but close call (e.g.,
omission of flovent bid at discharge)

v. Strong confidence (e.g., omission of prn
haldol in nursing home patient)

vi. Virtually certain confidence (e.g., valium

10 mg instead of 1 mg prn insomnia)

Potential Severity

a. Definition: this is the degree of patient harm that
could be caused by the above unintentional
medication discrepancy.

i. Significant: an error that can cause pa-
tient symptoms that, while harmful to the
patient, pose little or no threat to the
patient’s life function.

ii. Serious: an error than can cause signs/
symptoms that are associated with a seri-
ous level of risk that is not high enough to
be life-threatening. In addition, a potential
ADE is serious if it can cause persistent
alteration of daily function.

iii. Life-threatening: an error that can cause
signs/symptoms that if not treated would
put the patient at risk of death.

Examples of Potential ADE Severity Categories
(Assuming the discrepancy is unintentional)
LIFE THREATENING

e Incorrect dose of anti-rejection medication is prescribed
in patient with kidney transplant

® Omission of amiodarone at discharge when given for
prevention of VT

® Patient with a prior penicillin anaphylaxis reaction and
ordered penicillin at admission

e Incorrect APAP dose prescribed at discharge with a total
daily dose >15 grams

® Omission of warfarin at admission in patient with St.
Jude’s mitral valve replacement

SERIOUS

® Patients’ correct dose is 2 mg diazepam, MD writes for
10 mg on admission

e Patient with CHF flare discharged on 1/4 preadmission
dose of lasix
Omission of beta-blocker at discharge in patient with CAD
Warfarin 5 mg QD prescribed at discharge instead of
3 mg QD (prescribed for atrial fibrillation)

o Indomethacin for gout prescribed at discharge to patient
concurrently taking Ibuprofen

® Two concurrent APAP prescriptions at discharge with a
total daily dose of >10 grams but <15 grams
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® Omission of lactulose bid in patient with history of

hepatic encephalopathy

SIGNIFICANT

Omission of diazepam prn insomnia at discharge
Change from dulcolax prn to dulcolax bid standing
Omission of lisinopril in patient without CAD, CHF, or
valve disease

Two concurrent APAP prescriptions with a total daily
dose >4 grams but <10 grams

Omission of ultram prn headaches

Additional Examples of Potential ADEs and their severity

1.

Errors that may lead to hypotension or over-treatment
of hypertension are considered to be serious potential
ADEs.

Errors that may lead to under-treatment of hyperten-
sion, angina, or ischemia are considered to be signifi-
cant potential ADEs.

Errors that may lead to significant over-anticoagulation

or under-coagulation are considered to be serious

potential ADEs.

Errors that lead to under-treatment of asthma are

considered to be significant potential ADEs.

Errors that lead to under-treatment with antibiotics:

a. If IV antibiotics were originally prescribed,
consider the errors to be serious potential
ADEs.

b. If oral antibiotics were originally prescribed,
consider the errors to be significant potential
ADEs.

Errors that lead to over-treatment with antibiotics:

a. If either IV or oral antibiotics were prescribed,
consider the errors to be significant potential
ADEs, unless the antibiotic is directly toxic to
end organs in a highly dose-sensitive fashion
(e.g., gentamicin), in which case, the severity
will be higher (usually serious).
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Medication Safety at Transitions

Transitions of care (e.g. into and out of the hospital) are vulnerable times for patients

Discontinuity of care

Multiple medication changes

Rushed event

Inadequate patient education

Lack of follow-up

 Medication Discrepancies
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Medication Reconciliation

“A process of identifying the most accurate list of all medications a patient is taking… and using this list to provide correct medications for patients anywhere within the health system.”

Institute for Healthcare Improvement. Medication Reconciliation Review. 2007; http://www.ihi.org/IHI/Topics/PatientSafety/MedicationSystems/Tools/Medication+Reconciliation+Review.htm
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What Does Med Rec Involve?

Greenwald JL, et al. J Hosp Med. 2010; 5(8):477-85.
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Verification



Clarification



Reconciliation

Developing an accurate list of each patient’s medications

Validating medication, dose, and frequency at the time of writing orders

Identifying and correcting discrepancies

Documenting changes

Communicating the list to the next provider(s)





Verification

Developing an accurate list of each patient’s medications

Clarification

Validating medication, dose, and frequency at the time of writing orders

Reconciliation

Identifying and correcting discrepancies between patient’s medication list and medication orders

Documenting changes

Communicating the accurate list to the next health care provider(s)
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Results of MARQUIS 1

5 sites; 1 site did not implement any interventions 

3 sites had improvements in total discrepancy rates:

8% reduction in discrepancies per month, over baseline trends, compared with control units

4th site implemented a new EHR, rate of discrepancies markedly increased

Same for the site that did not implement any interventions



Funded by AHRQ (R18 HS019598)

Schnipper JL, et al. BMJ Qual Saf 2018; 27(12): 954-964.
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Tosha: some edits to slide to add “5 sites” to first line and remove some less necessary wordage
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Next Steps

MARQUIS 1 worked, to an extent

In the process of doing it, we made the intervention better

Refined the toolkit

Learned many lessons about implementation

Received funding from AHRQ for a second round of mentored implementation with 18 sites
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MARQUIS 2 Study Aims

To implement the refined MARQUIS evidence-based medication reconciliation toolkit at 18 diverse hospitals, using a mentored quality improvement implementation model.

To rigorously evaluate the effect of the MARQUIS program on unintentional medication discrepancies.

To inform future spread of medication reconciliation interventions by performing an evaluation of program implementation using the RE-AIM framework.



Funded by AHRQ (R18 HS023757)
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MARQUIS 2 Toolkit

A compilation of the “best practices” around medication reconciliation, with resources to support deployment of the intervention components



Updated MARQUIS Implementation Manual

Best Possible Medication History (BPMH) Pocket Cards

Taking a Best Possible Medication History Video

Simulated Cases to Certify Competency in Taking a BPMH

Discharge Counseling Video

Return on Investment Calculator



 *All available for download at https://www.hospitalmedicine.org/clinical-topics/medication-reconciliation/
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MARQUIS 2 Sites



11







11



Methods

18 sites selected via formal application and review process

Revised toolkit offered 17 intervention components

1 of 8 hospitalists trained in QI methodology coached each site via the Mentored Implementation Model

Monthly phone calls with each site’s Med Rec QI team leaders

1-2 site visits over the 18-month implementation period

Each site’s QI team assessed local practices, identified improvement opportunities, and implemented one or more toolkit components on medical/surgical units
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Outcomes and Analysis

Primary Outcome: unintentional medication discrepancies in admission and discharge orders

“Gold standard” med history taken by trained pharmacists and compared to orders

Up to 22 randomly selected patients per month

Medical record review to determine whether discrepancies were unintentional

Shape of the curve

Statistical process control charts

Restricted cubic splines

Analysis: Interrupted time series

Effects of intervention over time, adjusted for pre-implementation temporal trends

Number of discrepancies per patient using multivariable Poisson regression, 
adjusted for patient covariates

Total number of meds as a model offset, clustered by site
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Mechanisms

To understand the mechanisms by which the intervention improved outcomes, we performed the following analyses:

Effects of system-wide interventions (“dose”)

Cumulative number of system-wide interventions over time 

Discrepancy rates during first vs. last 6 months among patients who did not receive any patient-level interventions 

Effects of patient-level interventions (“fidelity”)

Proportion of patients who received at least one intervention over time

Discrepancy rates during last 6 months among patients who received at least one patient-level intervention vs. those who received none
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Patient Cohort

15

Includes the first 3 months of the implementation period

Excludes patients on no home medications to run chi square test for trend

		Characteristic		Pre-intervention1
N=1229		Post-intervention
N=3718		p value

		Age in years, mean (SD)		60.3 (17.6)		62 (18.3)		0.002

		Service, n (%)
   Medicine
   Surgery
   Other		 
890 (72%)
262 (21%)
77 (6%)		 
2988 (80%)
495 (13%)
235 (6%)		<0.001

		Medication information provided by caregiver, n (%)		227 (18%)		600 (16%)		0.06

		Patient understanding of medications, n (%)
   High
   Medium
   Low		 
468 (45%)
362 (35%)
217 (21%)		 
1166 (37%)
1362 (43%)
612 (19%)		0.022
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Excludes one site that did not contribute enough data on discrepancies

Sites generally started interventions in months 4-8 (mean 6.4)

16

Discrepancies
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Total Medication Discrepancies 
Per Patient
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Cubic Spline: downward linear curve throughout, steeper after first 6 months, no quadratic or cubic terms
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Restricted Cubic Spline Regression with 4 Knots

Total Medication Discrepancies Per Patient

Month





Discrepancies





Interrupted Time Series

		Parameter		Unadjusted Incidence Rate Ratio (95% CI)		p value		Adjusted Incidence Rate Ratio (95% CI)*		p value

		Change in Y-intercept (sudden improvement when intervention started)		0.96 (0.89-1.03)		0.30		0.97 (0.90-1.04)		0.38

		Change in Slope (difference in temporal trend after intervention started), per month		0.95 (0.93-0.98)		<0.001		0.95 (0.93-0.97)		<0.001



*Adjusted for patient age, service (medical vs. surgical), patient understanding of medications, need for caregiver as a source of medication information.  Number of medications used as a model offset in all models.  Clustered by site in all models.

Includes first 3 months of post-intervention period with pre-implementation period to provide stability to pre-implementation temporal trend 
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System-Level Interventions
Over Time
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Interventions

Month





Cumulative Number of Interventions by Month



Avg	2.1176470588235294	3.1764705882352939	4.117647058823529	4.7058823529411766	5.117647058823529	6.0588235294117645	6.4705882352941178	6.5882352941176467	7.2352941176470589	7.7058823529411766	8	8.117647058823529	8.235294117647058	8.2941176470588243	8.2941176470588243	8.2941176470588243	





System-Level Interventions: Effects

				Months 1-6		Months 13-18		Adjusted Rate Ratio		p value

		Adjusted Number of Discrepancies per Patient (mean, 95% CI)		2.40 (1.91-3.00)		2.25 (1.78-2.83)		0.94 (0.87-1.01)		0.07



Among patients who received no patient-level interventions
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Patient-Level Interventions Over Time
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Percent Patients Who Received Interventions



Percent	25	14.53	25.6	21.57	28.3	33.799999999999997	47.27	45.86	60.74	56.53	55.28	55.4	58.63	51.91	60.89	58.62	58.85	59.72	Month





Percent







Patient-Level Interventions: Effects

		Study Period		Number of Discrepancies per Patient (95% CI)				Adjusted Rate Ratio (95% CI)		p value

				No interventions		At Least One Intervention				

		Months 1-6		2.34 
(1.67-3.28)		1.36 
(0.96-1.92)		0.58 
(0.53-0.64)		<0.001

		Months 7-12		2.36 
(1.95-2.84)		1.25 
(1.03-1.51)		0.53
(0.49-0.57)		<0.001

		Months 13-18		2.69  
(2.17-3.34)		0.93  
(0.74-1.16)		0.34 
(0.31-0.38)		<0.001
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Conclusions

The MARQUIS interventions, including the Toolkit and Mentored Implementation, are associated with a marked reduction in medication discrepancies

Implementation of both System-level and Patient-level interventions improved over time

Patient-level interventions had more of an impact on results than System-level interventions by themselves, but there may have been a synergistic effect
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Limitations

Not every site contributed equal amounts of data

Have not (yet) analyzed data to explain site-level differences or which intervention components were associated with the biggest improvements

Sites were hand-picked

But why spend all this time, money, and resources if sites are not ready to change? 
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Next Steps

Strategies for Sustainability and Spread

Helping MARQUIS2 sites to sustain their gains

MARQUIS Collaborative: Open enrollment happening now

Toolkit plus:

Timeline, quarterly webinars, monthly “office hours”

Data collection tools (forms, spreadsheets, webinars)

Training materials (videos, simulated cases)

Peer support

Continue Train-the-Trainer BPMH workshops 

Certify pharmacy techs as medication history-takers and pharmacists as medication reconciliation leaders

Continue to work with Leapfrog, which has adopted our measure of medication discrepancies

Work with EHR vendors to improve their products 
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Discussion

Questions?

Comments?

Concerns?



Thank you!

jschnipper@bwh.harvard.edu
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Implementation Lessons Learned

Degree of institutional support critical to successful efforts

Concurrent QI initiatives could either be a barrier or a facilitator

Sometimes it took a sentinel event to overcome resistance

It is not enough to provide BPMH and assume providers are competent at this skill

Unit-based pharmacists have many advantages over centralized pharmacists

Publicity campaigns could be effective in changing attitudes

Important to make roles/responsibilities clear 

HIT improvements are an iterative process
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Changes to Toolkit

Created 6 role-play cases to evaluate competency in taking a BPMH

Refined ROI calculations and talking points for the C-suite

Enhanced patient/family counseling materials with PFAC input

Enhanced social marketing materials, also with PFAC input

Placed greater emphasis on pharmacist technicians as history-takers 

Emphasized importance of taking BPMH in the ED

Created quarterly webinar materials, including how to improve existing med rec HIT
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Application Criteria

Diversity of sites: size, location, rurality, academic affiliation, patient population, EHR use

Site Lead committed, has time, QI experience, and influence

Institution with QI experience, commitment, infrastructure

At least some experience with med rec QI efforts, lessons learned

Institutional commitment, executive champion, link to existing QI reporting structure, match with other priorities, promised support

QI team with all the necessary members

Plan to implement one or more interventions

Commitment and bandwidth to collect discrepancy data
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Description of MARQUIS2 Sites

		Characteristic		Description of Sites (N=18)

		# Beds		Range 88-1551

		Region		7 Northeast, 5 West, 4 South, 1 Midwest, 1 Canada

		Location		All Urban and Suburban

		Academic Affiliation		8 University Medical Centers, 6 Community Teaching, 2 Community Non-teaching, 1 Safety Net, 1 Veterans Administration 

		Profit Status		13 Non-profit, 3 Government non-federal, 1 Government federal (VA), 1 Public

		EHR Use		9 Epic, 4 Cerner, 2 Meditech, 1 Allscripts, 1 CPRS, 1 N/A
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