How to Utilize NarxCare
NarxScores and Risk Indicators

FEATURES

BENEFITS

• Scores reflect past
exposure to opioids,
sedatives, stimulants.

• Shows number of current
prescriptions dispensed.
• Provides essential
clinical alerts in the
prescriber workflow.

3rd digit = number of current dispensations

• Scores help differentiate
those patients with low
to high exposure based
on multiple prescribers,
pharmacies and overlaps.

SCORE RANGE

RISK/COMPLEXITY

PATIENT POPULATION

0-199

Low exposure, low risk

75%

200-499

Moderate complexity

20%

>500

Multiple prescribers, pharmacies, overlaps

5%

NarxCare PDMP Report: Dynamic
Graphical Display of Dispensation History
• Filter-able display of
controlled substance
history.

• Notifies prescribers when
further investigation
may be warranted.

• Shows changes in
prescription history.
• Offers visibility to
medications prescribed
by other providers.

• Two-year timeline view by
drug category and provider.

• Identifies acute,
episodic, and chronic
treatment history.

• Click chart for specific
Rx details.
Most recent prescriber
Report date

24-month dispensation HX, day supply
(duration) represented for each Rx

• Differentiates between
single encounters and
longitudinal continuity
of care.

Treatment Intensity
• Helps identify needs for
frequent monitoring,

• Total Morphine Milligram
Equivalents (MME) and
Lorazepam Milligram
Equivalents (LME) by day
over a two-year timeline.

dose taper and/or
naloxone, to reduce risk
of opioid-related harm.
• Provides data to help
determine needs for
medication changes.

Current and 30-Day Average
• Summary table of current
and 30-day average.
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• Comparison between
current MME and 30-day
MME/day average.
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Appendix A: NarxCare
Introduction to NarxCare
NarxCare is a robust analytics tool and care management platform that helps prescribers and
dispensers analyze real-time controlled substance data from prescription drug monitoring
programs (PDMPs), which are the system’s primary data source.
NarxCare automatically accesses the PDMP data, analyzes it, scores it, and generates an
interactive, patient-centered report with visual enhancements that enable providers to quickly
comprehend the patient’s controlled substance use history.
The NarxCare platform is designed to accommodate additional, non-PDMP data sources such as
claims data, registry data, continuity of care documentation, etc. As these data become
available, they will be visually incorporated as additional risk indicators and eventually be
included in existing and new algorithms.
Every Narx Report includes type-specific use scores for narcotics, sedatives, and stimulants.
These scores are based on a complex algorithm with up to 20 time-weighted measurement
points. The scores range from 000 to 999, with higher scores equating to higher numbers of
prescribers, MME, pharmacies, and overlapping prescriptions.
An Overdose Risk Score, developed using advanced data science, is also included. This risk score
ranges from 000–999 with higher scores equating to increased risk of unintentional overdose.
Currently based on PDMP data, the score will become more holistic in nature as additional data
sources are added to the algorithm.
Data visualization is enhanced with an interactive, color-coded graphical display of prescription
data that allows for increased detail when desired.
A Resources section provides tools that enable providers to link patients with treatment and
easily obtain information documents that may be helpful as reference material or patient
handouts.
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Application Interface Overview
The NarxCare report interface is a modular design with several collapsible segments.

Header

Scores and Indicators

Graphs

Full Prescription Detail
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Narx Report Details
Report Header
The Narx Report page heading contains several report- and account-level controls:
•

Drop-down menu bar: Clicking Menu allows you to navigate to all functional areas of
AWARxE. For NarxCare users, the menu contains additional training links as well as a link to
the NarxCare user guide. You can click your username for quick access to account
management options such as My Profile, Delegate Management, and Password Reset.

•

Patient identifying information: The patient’s name, age in years, and gender are displayed
above the navigation tabs. Additional patient information, such as date of birth and address,
can be found in the first segment of the Narx Report.

•

Navigation tabs: There are two tabs beneath the patient’s name labeled Narx Report and
Resources. The Narx Report tab is displayed by default. You can click on the Resources tab
to display several treatment locators and document resources that may be useful in
managing patient referrals or reviewing CDC guidelines.
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Report download links: If you need to download a PDF or CSV version of the report, click
the Download PDF or Download CSV links located on the right side of the page below the
state logo.

Report Body
The body of the Narx Report contains several functional areas aimed at rapidly raising
awareness of risk and prescription use patterns, and when required, individual prescription
detail.
•

Scores and additional indicators: The Narx Report includes a series of type-specific use
scores, Narx Scores, Overdose Risk Score, and Additional Indicators, which are located in the
Risk Indicators section of the report. These scores and Clinical Alerts are often automatically
returned to the requesting system as discrete data. Requesting systems receiving such data
can choose to display the scores within the native electronic health record or pharmacy
management system, and many systems choose to display these data in the patient header,
face sheet, or alongside patient vital signs.
Note: Please refer to the Narx Scores, Overdose Risk Score, and Additional Indicators sections
of this document for more information on those scores and alerts.
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Rx Graph: The Rx Graph, located in the Graphs section of the report, allows you to rapidly
see important patterns and levels of use.

−

Prescriptions are color coded and can be selected or deselected at the top of the graph.
1. Narcotics (opioids) = red
2. Buprenorphines = purple
3. Sedatives (benzodiazepines, sleep aids, etc.) = blue
4. Stimulants = green
5. Other = grey

−

The Rx Graph is reverse time ordered, meaning that the most recent prescriptions are
displayed on the left side of the graph and the oldest are displayed on the right.
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−

Each pixel in the graph represents one day; therefore, a 30-day prescription is
represented by a rectangle about 1 cm wide and a 1–3-day prescription appears as a
narrow vertical bar.

−

The Rx Graph is interactive. You can click on a prescription to view information for that
prescription, or you can click and drag over multiple prescriptions to view information
for the selected prescriptions.

−

Daily morphine milligram equivalency (MME), buprenorphine milligrams, and lorazepam
milligram equivalency (LME) graphs are also provided for a quick longitudinal view of
daily MME, buprenorphine, and LME. Abrupt changes in these factors are often due to
overlapping prescriptions.
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Prescription Detail
Each prescription dispensed to the patient is presented in the Prescriptions table, which is
located in the Rx Data section of the report. If desired, you can use the arrows next to each
column header ( ) to sort the table by that column. You can also hover your cursor over a
prescriber or pharmacy to view additional information such as prescriber or pharmacy full name,
address, and DEA number.

Provider and Pharmacy Detail
Provider and pharmacy information, including full name, address, and DEA number, is presented
in the Providers and Pharmacies tables, located in the Rx Data section of the report.
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Resources Tab
The Resources tab provides easy access to treatment locators and CDC documents.
•

MAT locator: The MAT locator, located in the Access to Treatment section of the Resources
tab, quickly creates a list of the 30 closest providers who are listed in the Substance Abuse
and Mental Health Administration (SAMHSA) buprenorphine treatment locator database.

The patient’s zip code is pre-populated but can be edited. Click Submit to generate a PDF
that can be viewed and printed.
•

CDC documents: The Information Documents section of the Resources tab provides a series
of CDC documents pertaining to both providers and patients that can be referenced quickly
and printed, if desired.
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Narx Scores
The NarxCare application delivers several elements of discrete data and a visually enhanced,
interactive PDMP report. Contained on the report, and delivered as discrete data, are three
type-specific use scores called Narx Scores. These Narx Scores numerically represent the PDMP
data for a patient.
Narx Scores are calculated for narcotics (opioids), sedatives, and stimulants and have the
following characteristics:
1. Each score consists of three digits ranging from 000–999.
2. The last digit of each score represents the number of active prescriptions of that type. For
example, a Narx Score of 504 indicates the patient should have four active narcotic
prescriptions according to dispensation information in the PDMP.
3. The scores correspond to the number of literature-based risk factors that exist within the
PDMP data. These risk factors include:
a. The number of prescribers
b. The number of pharmacies
c. The amount of medication dispensed (often measured in milligram equivalencies)
d. The number of times prescriptions of a similar type overlap from different prescribers
4. The time elapsed for any risk factor serves to decrease its contribution to the score. For
example, 1000 MME dispensed within the last month will elevate the score more than 1000
MME dispensed one year ago.
5. The distribution of Narx Scores for patients found in a PDMP is approximated as follows:
a. 75% score less than 200
b. 5% score more than 500
c. 1% score more than 650
The Narx Scores were designed such that:
1. Patients who use small amounts of medication with limited provider and pharmacy usage
will have low scores.
2. Patients who use large amounts of medications in accordance with recommended
guidelines (single provider, single pharmacy, etc.) will have mid-range scores.
3. Patients who use large amounts of medications while using many providers and pharmacies,
and with frequently overlapping prescriptions, will have high scores.

Narx Score Algorithm
Relative Scoring
Narx Scores represent a relative scoring system wherein the risk factors representing use within
a PDMP report are counted and then converted to a reference value that ranges from 0–99.
These reference values correlate with a percentile measurement of that use within the PDMP
population.
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A single point measurement of total MME in the last 60 days can be used to illustrate this
concept further using the following three patients:
•

Patient A: 160 MME

•

Patient B: 4800 MME

•

Patient C: 1050 MME

If we were to place these three patients on a line of relative risk, we could intuit a linear
relationship based on MME, which could be depicted as follows:

This depiction has no boundaries to the left or right so these patients could just as easily be
drawn as follows:

The NarxCare algorithm uses a unique strategy to establish boundaries of use by converting all
measured variables, such as 60-day MME, to a scaled value between 0 and 99. This was done by
evaluating a large PDMP population and measuring the 60-day MME value for every patient.
This set of data was then used to create a reference table roughly equating to a percentile in the
population. If we add the scaled value to each example patient’s 60-day MME we get:
•

Patient A: 160 MME

|

20

•

Patient B: 4800 MME

|

90

•

Patient C: 1050 MME

|

65

If we apply these new scaled values to our risk diagram and create a left and right boundary of 0
and 99, we get:
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Interestingly, the population-based scaled values indicate that Patient B and C are closer to each
other than might otherwise be suspected. In this case, we can also say that Patient B has used
more MME in the last 60 days than 90% of the rest of the PDMP population.
Time Periods
The NarxCare algorithm evaluates a PDMP record using four different, overlapping time periods.
In each time period, the risk factor being evaluated is tabulated and then converted to a scaled
value. An example provider reference table is provided below.
Prescribers

2mo Scaled

6mo Scaled

1yr Scaled

2yr Scaled

0

0

0

0

0

1

19

12

8

6

2

36

22

16

11

3

51

32

23

16

4

64

41

30

21

5

75

49

37

26

6

85

57

43

30

And so on …
These reference tables exist for all the risk factors being evaluated and cover all four time
periods. In general, as the raw value count (i.e., number of prescribers) increases, so does the
reference value (up to 99 maximum). As the time period increases, the scaled value decreases.
Some examples are provided below.
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Weighting
A Narx Score is calculated as a weighted average of the scaled values. A 50% weighting is applied
to the milligram equivalencies with the remaining risk factors making up the other 50%.

This type of weighting results in several reliable relationships. If we think of milligram
equivalency as consumption and the combination of providers, pharmacies, and overlaps
collectively as behaviors, we can intuit the following score categories.
Consumption

Behaviors

Narx Score

Patient A

Low

Low

Low

Patient B

Low

High

Mid

Patient C

High

Low

Mid

Patient D

High

High

High

It is important to understand that there are several different patterns of use that can result in
the same score. It is always necessary to look at the actual PDMP data to determine what use
patterns exist that have resulted in the Narx Score presented.
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Algorithm and Score Computation
The following steps are involved with calculating a Narx Score:
1.
2.
3.
4.
5.

Determine the raw values for all time periods for all variables.
Convert all raw values to scaled values.
Average the scaled values for each risk factor for all time periods.
Determine the weighted average.
Add (concatenate) the number of active prescriptions.

Using a sample patient as an example to illustrate the calculation of a Narcotic Score:
1. Determine the raw values for all time periods for all variables.
60 days

6 mos

1 year

2 years

Prescribers

6

9

15

15

Pharmacies

4

4

6

6

MME

1640

5408

7358

7364

LME

0

0

0

0

Overlaps

17

55

65

65

60 days

6 mos

1 year

2 years

Prescribers

85

76

84

64

Pharmacies

78

56

62

49

Morphine milligram eq

74

87

88

87

Lorazepam milligram eq

0

0

0

0

Overlaps

41

70

64

52

2. Convert all raw values to scaled values.

3. Average the scaled value for each risk factor for all time periods.
60 days

6 mos

1 year

2 years

Avg

Prescribers

85

76

84

64

77

Pharmacies

78

56

62

49

61

MME

74

87

88

87

84

LME

0

0

0

0

0

Overlaps

41

70

64

52

57

4. Calculate the weighted average.
60 days

6 mos

1 year

2 years

Avg

Wt

Prescribers

85

76

84

64

77

1

77

Pharmacies

78

56

62

49

61

1

61

MME

74

87

88

87

84

3

252

LME

0

0

0

0

0

1

0

Overlaps

41

70

64

52

56

2

114

Weighted Average (sum/8)
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5. Add (concatenate) the number of active prescriptions
60 days

6 mos

1 year

2 years

Avg

Wt

Prescribers

85

76

84

64

77

1

77

Pharmacies

78

56

62

49

61

1

61

MME

74

87

88

87

84

3

252

LME

0

0

0

0

0

1

0

Overlaps

41

70

64

52

56

2

114

Weighted Average (sum/8)

63

Number of Active Narcotic Prescriptions

2

Narcotic Score

632

Clinical Application
In-Workflow Use
Narx Scores are intended to be automatically delivered into the clinical workflow as discrete
data and be easily viewable within a patient’s record. Many systems choose to place the scores
in the patient header or alongside the patient’s vital signs.
Narx Scores are best viewed at the beginning of a patient encounter, and as such, they should
be obtained at or near the time a patient is registered.
General Considerations
•

The primary purpose of providing Narx Scores is to raise provider awareness of the
associated PDMP data available for review.

•

Concerning Narx Scores are intended to trigger a discussion, not a decision. If a Narx Score
raises concern, the recommended course of action is to evaluate the PDMP data, review any
additional pertinent data, and discuss any concerns with the patient.

•

Just as there is no single blood pressure that can be considered normal for all people, there
is no Narx Score that is normal. A Narx Score must be applied to the clinical scenario before
evaluating appropriateness. For example, a blood pressure of 120/80 can simultaneously be:

•

−

Inappropriate for a 2-month-old infant

−

Appropriate for a 20-year-old woman

−

Inappropriate for an elderly patient with an average daily blood pressure of 200/100

Narx Scores are distributed within the PDMP population as follows:
−

75% of patients score below 200

−

5% of patients score above 500

−

1% of patients score above 650
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Example Use Cases
Narx Scores can be used to great effect in certain clinical scenarios. Again, the recommended
course of action is to seek additional information and discuss concerns with the patient.
•

Case A – A 17-year-old male basketball player with other significant history presents with a
severe ankle sprain. His Narx Scores are:
Narcotic Sedative Stimulant
000
000
000
Important consideration: If considered for an opioid due to the severity of injury, this may
be the patient’s first exposure to the effects of an opioid. Recommend thorough review of
the risks and benefits with the patient and consideration of an informed consent process.

•

Case B – an 81-year-old female presents with decreased level of consciousness following a
fall where she suffered a closed head injury. Her Narx Scores are:
Narcotic Sedative Stimulant
341
501
000
Important Consideration: Many elderly patients are on chronic opioids and
benzodiazepines. The use of opioids and benzodiazepines for this patient may have
contributed to her fall. The patient may be taking enough medication to develop anxiety
seizures due to benzodiazepine withdrawal, complicating the medical picture.

•

Case C – A 36-year-old male patient with mild chronic back pain frequently treated with
opioids presents for a medication refill. On review of the PDMP record, the patient has been
to 17 different prescribers in the last year. His Narx Scores are:
Narcotic Sedative Stimulant
671
240
000
Important Consideration: Many patients obtain medications through multiple different
providers. This can be due to the patient being seen in a clinic that is staffed by different
providers, or it can be due to access to care issues requiring visits to urgent care centers or
emergency departments.

Score-Based Guidance
Score/Range

Notes

Recommendations*

000

This may be the first prescription
of this type for the patient.

Discuss risks/benefits of using a
controlled substance. Consider
informed consent.

010–200

Approximately 75% of scores fall
in this range.
Occasionally, patients in this
score range have a remote
history of high usage (> 1 year
ago).

Review use patterns for unsafe
conditions.
Discuss any concerns with patient.
See guidance below.
If previously high usage exists with
recent abstinence, consider
risk/benefits of new prescriptions.
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Score/Range

Notes

Recommendations*

201–650

Approximately 24% of scores fall
in this range.

Review use patterns for unsafe
conditions.
Discuss any concerns with patient.
See guidance below.

> 650

Approximately 1% of scores fall in
this range.
Some patient records may have a
score in this range and still be
within prescriber expectations.
Many patient records include
some level of multiple provider
episodes, overlapping
prescriptions, or elevated
milligram equivalency.

Review use patterns for unsafe
conditions.
If multiple providers involved in
unsafe prescribing, discuss concern
with patient and consider contacting
other providers directly.
If multiple pharmacies involved in
unsafe prescribing, discuss concern
with patient and consider pharmacy
lock-in program.
If overlapping medications of same or
different type, discuss concern with
patient and consider taper to lower
dose and/or discontinuation of
potentiating medications.
If patient has evidence of a substance
use disorder, consider inpatient
admit or referral for outpatient
evaluation and treatment.
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