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Introduction
Medications are among the top causes of adverse events in U.S. hospitals and are long-standing
targets of quality improvement and patient safety efforts [1-5]. Surveillance of adverse drug
events (ADEs) in inpatient settings has taken several forms over the years, but quantification of
ADEs to inform rigorous, standardized national benchmarking and targeted prevention efforts
remains challenging for several reasons; these include lack of consensus in ADE definitions,
variability in data collection methods, and reliance on manual and voluntary reporting [5-8].
The NHSN Medication Safety Component (MSC) leverages NHSN’s decades of experience in
surveillance of patient-safety events along with emerging interoperability pathways to improve
the approach to surveillance of ADEs in inpatient settings. The MSC incorporates modules that
rely on Healthcare Level Seven International® (HL7®) Fast Healthcare Interoperability
Resources® (FHIR®) to enable automated reporting of digital quality measures (dQMs) to
support facility-level quality improvement and national benchmarking [9]. The MSC currently
focuses on the following three medication-safety areas:

e Glycemic Control: Hyperglycemia and Medication-Related Hypoglycemia (in early

adoption phase)
e Opioid-Related Adverse Events (ORAE) (under development)
e Hospital-Onset Acute Kidney Injury (HAKI) (under development)

The MSC includes these areas based on their clinical importance, amenability to prevention or
quality improvement, feasibility of capture by automated data exchange, and alignment with
the Centers for Medicare & Medicaid Services (CMS) quality-reporting mandates. As NHSN
gains more experience with the MSC, we will identify new areas of focus that can be supported
by digital quality measurement.

Settings and Patient Locations

All inpatient facilities enrolled in NHSN are eligible to enroll and participate in the MSC. Long-
term care facilities (LTCFs) and outpatient dialysis facilities are not yet eligible to participate in
the Medication Safety Component.

Facilities are required to map all facility locations in which surveillance is performed according
to the guidance in the CDC Locations and Descriptions Manual. Facilities newly enrolled in
NHSN must map locations according to the CDC Locations and Descriptions manual; for facilities
already enrolled in NHSN, MSC uses the locations that have been mapped in other NHSN
components.

Data for all inpatient areas that qualify for the NHSN MSC Module measure denominators,
including procedural areas like operating rooms, will be analyzed. This is different than NHSN
Facility-wide Inpatient (FacWidelN) in some NHSN modules that exclude procedural areas, such
as the laboratory-Ildentified (LabID) event reporting for the Multidrug-Resistant Organism &
Clostridioides difficile Infection module. Data from CMS-certified inpatient rehabilitation
facilities (IRFs) units and from inpatient psychiatric facilities (IPFs) units that have a different
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CMS Certification Number (CCN) than their acute-care facility are analyzed separately from the
acute-care facility’s data.

The primary measures in the MSC modules are intended to align with CMS electronic clinical
guality measure (eCQM) specifications. Data from stays in emergency departments (ED) and
observation units that end within one hour of the inpatient encounter are included in the
denominator for Glycemic Control modules to align with CMS eCQM specifications. Data
reported to the MSC do not currently fulfill any reporting requirement for CMS accountability
programs; reporting to the MSC by acute care facilities is currently optional.

Data-Reporting Requirements

All participating inpatient facilities reporting data to the NHSN MSC module must be able to
report data electronically in adherence to HL7 FHIR US Core FHIR R4.0.1 data standards and
specifications and NHSN instructions for reporting dQMs [9-11]. Facility personnel responsible
for reporting data to NHSN must coordinate with their information-systems providers to allow
generation of standard formatted files that are imported into NHSN according to these
standards and instructions. The MSC does not support manual data entry or Clinical Document
Architecture (CDA) submission. NHSN performs FHIR queries on the 20th day of the calendar
month; a monthly report reflects measures for the previous month.

Minimum Requirements for Reporting dQMs

1. Allinformation required for facility enrollment in NHSN is on file, including mapping of
facility locations according to the CDC Locations and Descriptions Manual.

2. A completed NHSN Medication Safety Component Annual Hospital Survey is on file.

3. FHIR files containing all data fields outlined in the CDC NHSN dQM Content Package
Implementation Guide.

4. A completed Digital Measure Reporting Plan, which indicates the facility has committed to:

a. Agreement the facility will permit access to data on the FHIR server for the required
data elements.

b. Conformance of the data transmitted by the facility to the NHSN Medication Safety
Component protocol.

c. Adherence to technical specifications for value sets, including mapping local or non-
standardized codes in the facility EHR to established value sets (CDC NHSN dQM Content
Package Implementation Guide). This includes mapping of any local codes used for
medications to RxNorm and laboratory or point of care (POC) laboratory tests to LOINC

(NHSN Glycemic Control Valueset Package), and location codes to CDC location codes
(HSLOC). Facilities must work with their EHR vendors to download all the required value
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sets for mapping local or non-standardized codes to established value sets (CDC NHSN
dQM Content Package Implementation Guide).

5. An acceptable minimal month of data required for generating a monthly intra-facility
analytic report, including all the following:

a. Patient identifiers (patient medical record number and encounter number, patient
date of birth, patient sex).

b. FHIR “MedicationRequest” and “MedicationAdministration” resources results with
medication identifiers, including date/time of request (order) and administration
[12,13].

c. Forthe Glycemic Control module, FHIR “Observation” resource results with blood
glucose orders and results, including specimen collected date and time [14].

Measures are calculated only for submissions meeting the minimum requirements listed above.

Reporting medication exposure in the NHSN Medication Safety Component

Medication-administration data, which is data sourced directly from the electronic medication-
administration record) is considered the gold standard and “source of truth” for medication
exposure in inpatient settings. While medication orders (e.g., from a pharmacy, from a
physician, or a standing order) provide additional sources of information on medications used
in inpatient settings, they are suboptimal sources regarding medication exposure [15,16].
Medications can be ordered for patients but never administered; for example, medications
often appear on standing orders that are never executed, and medication orders can be
stopped or cancelled before being administered.

The NHSN Medication Safety Component requires data on medication administration for
calculation of all metrics in the MSC modules (medication-related hypoglycemia, ORAE, and
HAKI). To effectively participate in MSC, hospitals must work with their electronic health record
(EHR) vendors to enable the “MedicationAdministration” FHIR resource for reporting to NHSN
[13].

Definitions
Inpatient encounter — includes all encounters in inpatient or with inpatient location status. One
(1) patient visit equals one (1) encounter.

Emergency department (ED)/Observation (Obs) encounter — Any patient visit to an ED or
observation location. One (1) patient visit equals one (1) encounter. ED/Observation
encounters are considered outpatient locations. The Glycemic Control module includes a metric
(metric 1) that counts events in ED/Obs encounters that occur within 1 hour or less of an
inpatient admission.


https://www.cdc.gov/nhsn/fhirportal/dqm/ig/
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Patient-day — Any day during the measurement period during which a patient is cared
for/housed in an inpatient location. A patient-day is counted as of the first day of each calendar
month through the last day of the calendar month.

Glycemic Control, Hyperglycemia, and Medication-Related
Hypoglycemia

Inpatient hypoglycemia can be severe and life-threatening and is associated with longer
hospital stays and increased medical costs [17-21]. The prevalence of inpatient hypoglycemia
varies with patient, hospital unit, timing of episodes, and glycemic threshold. Severe
hypoglycemia (<40 mg/dL) occurs in 2%-5% of hospitalized patients with diabetes mellitus (DM)
while hypoglycemia <70 mg/dL has been reported in up to 10% of all patients in the intensive
care unit [22]. Patients with DM comprise more than 25% of all U.S. inpatient stays and
medication-related hypoglycemia events are common causes of adverse drug events (ADEs)
that occur in inpatient settings [1,23]. Rates of severe hypoglycemia events vary across
hospitals, suggesting opportunities for improvement in glycemic-control quality of care [24, 25].
Inpatient hyperglycemia can increase morbidity, prolong hospital stays, and increase the risk of
mortality [27-31]. The prevalence of inpatient hyperglycemia varies depending upon glycemic
threshold and setting, but blood glucose >140 mg/dL likely occurs in approximately one-eighth
to one-quarter of hospitalized patients [31-33]. Tracking patient blood-glucose levels and
implementing appropriate interventions may reduce complications associated with both
hyperglycemia and hypoglycemia [26,27-37].

The primary objective of the NHSN Glycemic Control module is to measure and benchmark
medication-related hypoglycemia and hyperglycemia events within a facility. NHSN uses line-
level data on medications and blood glucose reported by facilities to provide analytic reports to
inform quality-improvement efforts for glycemic control and track patient safety events. As
NHSN collects additional data, an additional objective will be to allow inter-facility
benchmarking and evaluate national-level trends of medication-related hypoglycemia over
time.

Glycemic Control Definitions

Blood glucose: Blood-glucose data refers to data from random, periprandial, or fasting tests;
from capillary, serum, plasma, interstitial fluid, or whole-blood sources; using central laboratory
device (CLD), point-of-care (POC) testing, or continuous glucose monitors (CGM). Blood glucose
data from CGM devices can only be captured if data are integrated into laboratory sources,
exposed in FHIR, and codified in HL7 standard terminology (NHSN Glycemic Control Valueset
Package). Post-glucose administration tests are excluded. Events are based on the day/time the
laboratory test was collected (drawn). Refer to the NHSN Glycemic Control Valueset Package
for a complete list of blood glucose tests and corresponding value sets used in the NHSN
Glycemic Control module uses. Reported data include the day and time that the laboratory test
was collected (drawn). If day/time collected is not available, we use the day/time the lab was
ordered. Blood glucose data from both central laboratory and prescription POC blood glucose
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monitoring systems (BGMSs) are included (i.e., both CLD and POC sources of blood glucose data
are used to identify events that meet numerator criteria).

Note: It is recognized that not all commercial BGMS used POC testing in hospitals conform to
accuracy standards identified by the U.S. Food and Drug Administration (FDA) guidance
regarding BGMSs'’ precision, linearity, user performance, inference, and other related aspects
to system performance, including accuracy of glucose results relative to a CLD comparator
method [38,39]. However, POC testing is considered the standard of care for recognizing and
managing inpatient hypoglycemia episodes [39]. Additionally, the ability to distinguish between
laboratory and POC testing in EHR data sources is limited owing to variability in how LOINCs are
used to designate CLD versus POC specimen sources. For these reasons, the NHSN Glycemic
Control module does not distinguish between CLD and POC data sources. Once an adequate
number of representative hospitals have contributed data to the NHSN Glycemic Control
module, we will re-evaluate the necessity for stratification of glycemic control Measures by
testing source (CLD versus POC).

Hypoglycemic medication: All current or previously commercially available oral or injectable
hypoglycemic medications in the United States. Refer to the NHSN Glycemic Control Valueset
Package for a complete list of hypoglycemic medications and corresponding value sets used in
the NHSN Glycemic Control module. This list will evolve as new agents become commercially
available.

Hypoglycemic medication day: An inpatient day during which at least one injectable or oral
hypoglycemic medication was administered. A hypoglycemic medication day is eligible to
contribute to the metric denominator, regardless of whether the patient experienced a
hypoglycemia event. Hospitalizations for partial days count towards the full hypoglycemic
medication day.

Hypoglycemia day: An inpatient day (for patients of all ages) with at least one documented
hypoglycemia event (mild, moderate, or severe).

Mild hypoglycemia event: Blood glucose 54.0 mg/dL to 69.9 mg/dL as identified on CLD
or prescription POC device with no subsequent repeat test for blood glucose with a
result > 80 mg/dL within 5 minutes of the start of the initial low blood glucose test.

Moderate hypoglycemia event: Blood glucose 40.0 mg/dL to 53.9 mg/dL as identified
on CLD or prescription POC device with no subsequent repeat test for blood glucose
with a result > 80 mg/dL within 5 minutes of the start of the initial low blood glucose
test.


https://www.fda.gov/regulatory-information/search-fda-guidance-documents/blood-glucose-monitoring-test-systems-prescription-point-care-use
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Severe hypoglycemia event: Blood glucose < 40.0 mg/dL as identified on CLD or
prescription POC device with no subsequent repeat test for blood glucose with a result >
80 mg/dL within 5 minutes of the start of the initial low blood glucose test.

Hyperglycemia event: Blood glucose >180.0mg/dL as identified on CLD or prescription POC

device.

Hyperglycemia day: An inpatient day (for patients of all ages) with at least one documented
blood glucose >180.0 mg/dL as identified on CLD or prescription POC device. 33

Glycemic Control Measures

Tables 1 and 2 show the medication-related hypoglycemia and hyperglycemia measures that
will be reported monthly in the NHSN Glycemic Control module. For Metric 1, only the first
qualifying severe hypoglycemia event is counted in the numerator and only one severe
hypoglycemia event is counted per encounter. A single patient may contribute to more than
one encounter if admitted more than one time during the measurement period. Emergency
department (ED) and observation (Obs) encounters are included only if they ended within one
hour of an inpatient hospitalization.

Table 1: Description of Hypoglycemia Measures Reported in the NHSN Glycemic Control Module

Numerator

Denominator

Metric 1,
Hypoglycemia
Events

Aligned with
eCQM CMS816v4,
Hospital Harm —
Severe
Hypoglycemia
(40)

Number of adult (> 18 years of age)
inpatient and ED/Obs encounters
(hospitalizations) that include (all the
following criteria must be met):'

1. A severe hypoglycemia event
during the encounter

AND

2. Hypoglycemic medication
administered during the encounter
and within 24 hour prior to the start
of the severe hypoglycemia event,"
AND

3. No subsequent repeat test for
blood glucose with a result > 80
mg/dL within 5 minutes of the start
of the initial low blood glucose test.

Number of adult (> 18 years of age)
inpatient encounters
(hospitalizations) where at least one
hypoglycemic medication was
administered during the encounter.
The measure includes instances of
administration of hypoglycemic
medication in the ED or in
observation status that end within
one hour of the inpatient encounter.
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Numerator Denominator

Metric 2, Number of hypoglycemic medication

. Number of hypoglycemia days per .
Hypoglycemia
ypogly month for patients of all ages days per month for patients of all

Days' ages

Metric 3,

Recurrent Number of recurrent hypoglycemia Number of hypoglycemic medication
Hypoglycemia days per month for patients of all days per month for patients of all
Days" ages ages

'ED/Obs stays are counted when the transition between the ED encounter, observation encounter, and the

inpatient encounter are within an hour or less of each other.

iThe 24-hour and 5-minute timeframes are based on the time the blood glucose was collected (drawn) as this
reflects the time the patient was experiencing that specific blood glucose level. The 24-hour timeframe extends
from the end of the medication administration to the time of the glucose test. The five-minute timeframe extends

from the start of the severe hypoglycemic test to the time of the repeat hypoglycemic test.

n o«

iip “Hypoglycemia day” is categorized as “severe”, “moderate” or “mild” as per the Definitions above and assigned
in hierarchical fashion based on the lowest BG value. For example, a hypoglycemia day during which a patient
experienced a severe and moderate hypoglycemia event, the “hypoglycemia day” would be considered “severe”
for the purpose of metric calculation by threshold.” Metrics 2 will be evaluated at the following BG thresholds: <40
mg/dL, 40-53 mg/dL, and 54-69 mg/dL.

VA “recurrent hypoglycemia day” is a hypoglycemic medication day (for patients of all ages) with at least one
documented hypoglycemia event that is preceded by another inpatient day with a hypoglycemia event (defined by
a 24-hour period in between). Metric 3 will be evaluated at the following BG thresholds: <40 mg/dL, 40-53 mg/dL,
and 54-69 mg/dL. The metric will be qualified by the BG level of the first event during the original day.

Description of Metric 4, Severe Hypoglycemia Resolution

Severe Hypoglycemia Resolution is the median time between a hypoglycemia event <40.0
mg/dL and the first BG >70.0 mg/dL thereafter (for patients of all ages).
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Table 2: Description of Hyperglycemia Measures Reported in the NHSN Glycemic Control Module

Numerator

Denominator

Metric 5,
Hospital Harm,
Severe
Hyperglycemia
Aligned with
eCOQM
CMS871v4
Hospital Harm —
Severe
Hyperglycemia
(41)

Number of adult (> 18 years of age)
inpatient encounters
(hospitalizations) with:'

(1) a day with at least one BG >300.0
mg/dL, or

(2) a day on which BG test and
results are not found, and
immediately preceded by two
contiguous, consecutive calendar
days on which at least one BG value
was 2200.0 mg/dL

Number of adult (> 18 years of age)

inpatient encounters (hospitalizations)

with:f

(1) a diagnosis of DM that starts before
the end of the encounter, or

(2) at least one administration of insulin or
any hypoglycemic medication that
starts during the encounter, or

(3) at least one BG value 2200 mg/dL at
any time during the encounter

Metric 5b,
Percent
Hospital Harm,
Severe
Hyperglycemia-

Number of adult (> 18 years of age)
inpatient encounters'
(hospitalizations) with a day with at
least one BG >300.0 mg/dL

Number of inpatient encounters
(hospitalizations)'

Hyperglycemia
Days

>200.0 mg/dL, >300.0 mg/dL, and
>400.0 mg/dL)

Modified
Metric 6, Number of patient-days with Number of patient-days
Percent hyperglycemia (>180.0 mg/dL,

Numerator exclusions: Inpatient hospitalizations for patients with a glucose result of >=1000 mg/dL anytime
between 1 hour prior to the start of the encounter to 6 hours after the start of the encounter; patients who have
comfort care measures ordered or provided during the encounter; patients who have a discharge disposition to
home or to a health care facility for hospice care.

iDenominator exclusions: Inpatient hospitalizations for patients with a glucose result of >=1000 mg/dL anytime
between 1 hour prior to the start of the encounter to 6 hours after the start of the encounter; patients who have
comfort care measures ordered or provided during the encounter; patients who have a discharge disposition to
home or to a health care facility for hospice care.

Glycemic Control Intra-facility Analytic Reports

Based on a monthly transmission of FHIR data, NHSN reports metrics for all qualifying NHSN-
defined inpatient locations from which the numerator and denominator data can be accurately
captured. This allows a facility to optimize intra-facility comparisons among specific wards,
combined wards, and facility-wide data. Table 3 summarizes the analytic reports for each
month for the NHSN Glycemic Control module.

10
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Table 3: Proposed Analytic Reports for the NHSN Glycemic Control Module

Metric

Analytic Report

Calculations'

Metric 1, Hospital
Harm - Severe
Hypoglycemia'"

e Rate table (summary
statistic)

e Line listing of qualifying
events

Number of qualifying encounters with severe hypoglycemia 100
X

Number of qualifying encounters with > 1 hypoglycemic medications administered per month

e Rate table (summary

Hypoglycemia
Daysiii

e Line listing of qualifying
events

Metric 2, statistic) Number of qualifying hypoglycemia encounter days per month
Hypoglycemia - — x 100
Days’ e Line listing of qualifying Number of hypoglycemic medication days per month

events
Metric 3, e Rate table (summary
Recurrent statistic) Number of recurrent hypoglycemia days per month 100

Number of hypoglycemic medication days per month

Metric 4, Severe
Hypoglycemia
Resolution

e Table of median and
range, in minutes
(summary statistic)

Median (Time of BG > 70.0 mg/dL immediately following BG result < 40.0 mg/dL)
— (Time of hypoglycemia event BG < 40.0 mg/dL)

Metric 5, Hospital
Harm - Severe

e Rate Table (summary
statistic)

Number of encounters with severe hyperglycemia event

Hyperglycemia
Modified

e Line Listing of qualifying
events.

iaiv — 100
Hyperglycemia e Line Listing of qualifying Number of qualifying encounters
events
Metr!c Sb Percent e Rate Table (summary
Hospital Harm statistic) Number of encounters with severe hyperglycemia event
Severe %X 100

Number of inpatient encounters

Metric 6, Percent
Hyperglycemia
Days'

e Rate Table (summary
statistic)

e Line Listing of qualifying
events

Number of patient days per month with BG at defined threshold % 100

Number of patient days per month

11
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'"Hypoglycemia event refers to mild, moderate, or severe hypoglycemia events preceded by administration or order of hypoglycemic medication within 24
hours prior to the start of the event and no subsequent repeat test for blood glucose with a result > 80 mg/dL within five minutes of the start of the initial low

blood glucose test. See Table 2 for numerator and denominator definitions.

i Metric 1 and 2 rates will be stratified by a) hypoglycemic medication class, including separate aggregate measures for inpatients receiving metformin as the
only hypoglycemic medication; b) patient age group, sex, race, ethnicity; c) patient location as per HSLOC associated with the low blood glucose event; and d)
discharge disposition (e.g., discharged, transferred, died). Metric 2 will be analyzed at the following BG thresholds: <40.0 mg/dL, 40.0-53.9 mg/dL, and 54.0-69.9
mg/dL.

il Metric 3 rate will be stratified by patient location as per the HSLOC associated with the low blood glucose event. Metric 3 will be qualified by the BG level of
the first event during the original day and analyzed at the following BG thresholds: <40.0 mg/dL, 40.0-53.9 mg/dL, and 54.0-69.9 mg/dL.

v Metric 5 defines severe hyperglycemic event as meeting either of the numerator criteria (criterion 1 or criterion 2) provided in Table 2.

v Metric 6 rate will be analyzed at the following BG thresholds: >180.0 mg/dL, >200.0 mg/dL, >300.0 mg/dL, and >400.0 mg/dL.

12



September 2025 NHSN Medication Safety Component Manual

References

10.

11.

12.

13.

14.

15.

16.

17.

Bates DW, Levine DM, Salmasian H, et al. The safety of inpatient health care. N Engl/ J Med 2023;
12;388:142-53.

U.S. Department of Health and Human Services. Office of Inspector General. Adverse Events in
Hospitals: A Quarter of Medicare Patients Experienced Harm in October 2018. May 2022, OEI-06-18-
00400. Available at: https://oig.hhs.gov/oei/reports/OEI-06-18-00400.pdf.

U.S. Department of Health and Human Services. The National Action Plan for Adverse Drug Event
Prevention. 2014. Available at: https://odphp.health.gov/sites/default/files/2019-09/ADE-Action-
Plan-Introduction.pdf.

The Joint Commission. National Patient Safety Goals® Effective January 2025 for the Hospital
Program. Available at: https://www.jointcommission.org/-
/media/tic/documents/standards/national-patient-safety-goals/2025/hap-npsg-chapter-2025.pdf
Classen DC, Resar R, Griffin F, et al. 'Global trigger tool' shows that adverse events in hospitals may
be ten times greater than previously measured. Health Aff (Millwood) 2011;30:581-9.

Weiss AJ, Elixhauser A. Characteristics of adverse drug events originating during the hospital stay,
2011. HCUP Statistical Brief #164. October 2013. Agency for Healthcare Research and Quality,
Rockville, MD. Available at: http://www.hcup-us.ahrg.gov/reports/statbriefs/sb164.pdf.

Gates PJ, Meyerson SA, Baysari MT, et al. Preventable adverse drug events among inpatients: a
systematic review. Pediatrics 2018;142:20180805.

Schroeder L, Stockwell DC. The persistent challenge of understanding preventable adverse drug
events. Pediatrics 2018;142:€20181841. doi: 10.1542/peds.2018-1841.

Centers for Disease Control and Prevention. About FHIR and NHSNLink: Available at:
https://www.cdc.gov/nhsn/fhirportal/about.html.

HL7® International. National Healthcare safety Network (NHSN) Digital Quality Measure (dQM)
Reporting Implementation Guide. Available at: https://build.fhir.org/ig/HL7/nhsn-dgm/.

Health Level Seven International. HL7 FHIR Release 4. Available at: http://hl7.org/fhir/R4/.

Health Level Seven International. HL7 US Core v3.1.1 based on FHIR Release 4. Medications:
MedicationRequest. Available at: http://hl7.org/fhir/us/core/STU3.1.1/StructureDefinition-us-core-
medicationrequest.html

Health Level Seven International. HL7 FHIR Release 4. Medications: MedicationAdministration.
Available at: http://hl7.org/fhir/R4/medicationadministration.html.

Health Level Seven International. HL7 FHIR Release 4. Diagnostics: Observation. Available at:
http://hl7.org/fhir/R4/observation.html

Schwartz DN, Evans RS, Camins BC, et al. Deriving measures of intensive care unit antimicrobial use

from computerized pharmacy data: methods, validation, and overcoming barriers. Infect Control
Hosp Epidemiol 2011;32:472-80.

Santos CAQ, Conover C, Shehab N, et al. Electronic measurement of a clinical quality measure for
inpatient hypoglycemic events: A multicenter validation study. Med Care 2020;58:927-33.

Wexler DJ et al. Prevalence of hyper- and hypoglycemia among inpatients with diabetes: a national
survey of 44 U.S. hospitals. Diabetes Care 2007;30:367-9.

13


https://oig.hhs.gov/oei/reports/OEI-06-18-00400.pdf
https://odphp.health.gov/sites/default/files/2019-09/ADE-Action-Plan-Introduction.pdf
https://odphp.health.gov/sites/default/files/2019-09/ADE-Action-Plan-Introduction.pdf
https://www.jointcommission.org/-/media/tjc/documents/standards/national-patient-safety-goals/2025/hap-npsg-chapter-2025.pdf
https://www.jointcommission.org/-/media/tjc/documents/standards/national-patient-safety-goals/2025/hap-npsg-chapter-2025.pdf
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb164.pdf
https://www.cdc.gov/nhsn/fhirportal/about.html
https://build.fhir.org/ig/HL7/nhsn-dqm/
http://hl7.org/fhir/R4/
http://hl7.org/fhir/us/core/STU3.1.1/StructureDefinition-us-core-medicationrequest.html
http://hl7.org/fhir/us/core/STU3.1.1/StructureDefinition-us-core-medicationrequest.html
http://hl7.org/fhir/R4/medicationadministration.html
http://hl7.org/fhir/R4/observation.html

September 2025 NHSN Medication Safety Component Manual

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Curkendall SM, Natoli JL, Alexander CM, Nathanson BH, Haidar T, Dubois RW. Economic and clinical
impact of inpatient diabetic hypoglycemia. Endocr Pract 2009;15:302-12.

Cook CB, Kongable GL, Potter DJ, Abad VJ, Leija DE, Anderson M. Inpatient glucose control: a
glycemic survey of 126 U.S. hospitals. J Hosp Med 2009;4:E7-E14.

Turchin A, Matheny ME, Shubina M, Scanlon JV, Greenwood B, Pendergrass ML. Hypoglycemia and
clinical outcomes in patients with diabetes hospitalized in the general ward. Diabetes Care
2009;32:1153-57.

Egi M, Bellomo R, Stachowski E, et al. Hypoglycemia and outcome in critically ill patients. Mayo Clin
Proc 2010;85:217-24.

Finfer S, Liu B, Chittock DR, et al. Hypoglycemia and risk of death in critically ill patients. N Engl J
Med. 2012;367:1108-18.

Spector WD, Limcangco R, Furukawa MF, Encinosa WE. The marginal costs of adverse dug events
associated with exposures to anticoagulants and hypoglycemic agents during hospitalization Med
Care 2017;55:856-63.

Hulkower RD, Pollack RM, Zonszein J. Understanding hypoglycemia in hospitalized patients. Diabetes
Manag (Lond) 2014;4:165-76.

American Diabetes Association. Economic costs of diabetes in the U.S. in 2012. Diabetes Care
2013;36:1033-46.

Maynard G et al. How sweet is it? The use of benchmarking to optimize inpatient glycemic control.
Diabetes Spectrum 2014;27:212-7.

Society of Hospital Medicine. Glycemic Control for Hospitalists. Optimizing Care, Preventing
Hypoglycemia. Available at: https://www.hospitalmedicine.org/clinical-topics/glycemic-

control/glycemic-control-equips/ .

Umpierrez GE, Isaacs SD, Bazargan N., et al. Hyperglycemia: an independent marker of in-hospital
mortality in patients with undiagnosed diabetes. J Clin Endocrinol Metab 2002;87:978-82.

Kyi M, Colman PG, Wraight PR, et al. Early intervention for diabetes in medical and surgical
inpatients decreases hyperglycemia and hospital-acquired infections: a cluster randomized trial.
Diabetes Care 2019;42:832-40.

Pratiwi C, Zulkifly S, Dahlan TF, et al. Hospital related hyperglycemia as a predictor of mortality in
non-diabetes patients: A systematic review. Diabetes Metab Syndr 2021;15:102309.

Seisa MO, Saadi S, Nayfeh T. A systematic review supporting the Endocrine Society Clinical Practice
Guideline for the Management of Hyperglycemia in Adults Hospitalized for Noncritical lliness or
Undergoing Elective Surgical Procedures. J Clin Endocrinol Metab 2022;107:2139-47.

Barmanray RD, Kyi M, Worth LJ, et al. Hyperglycemia in hospital: an independent marker of

infection, acute kidney injury & stroke for hospital inpatients. J Clin Endocrinol Metab 2024 Jan
27:dgae051.

Umpierrez GE, Hellman R, Korytkowski MT, et al. Management of hyperglycemia in hospitalized
patients in non-critical care setting: An Endocrine Society clinical practice guideline. J Clinl Endocrinol
Metab 2012;97:16-38.

Korytkowski MT, Muniyappa R, Antinori-Lent K, et al. Management of hyperglycemia in hospitalized
adult Patients in non-critical care settings: an Endocrine Society clinical practice guideline. J Clin
Endocrinol Metab 2022;107:2101-28.

14


https://www.hospitalmedicine.org/clinical-topics/glycemic-control/glycemic-control-equips/
https://www.hospitalmedicine.org/clinical-topics/glycemic-control/glycemic-control-equips/

September 2025 NHSN Medication Safety Component Manual

35. Moghissi ES, Korytkowski MT, DiNardo M. American Association of Clinical Endocrinologists and
American Diabetes Association consensus statement on inpatient glycemic control. Endocr Pract
2009;15:353-69.

36. Dhatariya K, Corsino L, Umpierrez GE. Management of diabetes and hyperglycemia in hospitalized
patients. [Updated 2020 Dec 30]. In: Feingold KR, Anawalt B, Blackman MR, et al., editors. Endotext
[Internet]. South Dartmouth (MA): MDText.com, Inc.; 2000-.

37. American Diabetes Association Professional Practice Committee. Diabetes Care in the Hospital:
Standards of Care in Diabetes-2024. Diabetes Care 2024 Jan 1;47(Suppl 1):5295-S306.

38. U.S. Food and Drug Administration. Blood glucose monitoring test systems for prescription point-of-
care use: draft guidance for industry and FDA staff. September 2020. Available at:
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/blood-glucose-

monitoring-test-systems-prescription-point-care-use.

39. Rajendran R, Rayman G. Point-of-care blood glucose testing for diabetes care in hospitalized
patients: an evidence-based review. J Diabetes Sci Technol 2014;8:1081-90.

40. Klonoff DC, Umpierrez GE, Rice MJ. A milestone in point of care capillary blood glucose monitoring
of critically ill hospitalized patients. J Diabetes Sci Technol 2018;12:1095-100.

41. Centers for Medicare & Medicaid Service. eCQl Resource Center. Hospital Harm — Severe
Hypoglycemia. Available at: https://ecqi.healthit.gov/ecam/eh/2025/cms0816v4.

42. Centers for Medicare & Medicaid Service. eCQl Resource Center. Hospital Harm — Severe
Hyperglycemia. Available at: https://ecgi.healthit.gov/ecqm/eh/2025/cms0871v4.

15


https://www.fda.gov/regulatory-information/search-fda-guidance-documents/blood-glucose-monitoring-test-systems-prescription-point-care-use
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/blood-glucose-monitoring-test-systems-prescription-point-care-use
https://ecqi.healthit.gov/ecqm/eh/2025/cms0816v4
https://ecqi.healthit.gov/ecqm/eh/2025/cms0871v4

September 2025 NHSN Medication Safety Component Manual

END OF DOCUMENT

16



