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Abstract

Objectives: To summarize patient notifications resulting from unsafe injection practices by
health care personnel in the United States and describe recommended actions for prevention and
response.

Patients and Methods: We examined records of events involving communications to groups of
patients, conducted from January 1, 2012, through December 31, 2018, in which bloodborne
pathogen testing was recommended or offered because of potential exposure to unsafe injection
practices by health care personnel in the United States. Information compiled included: health care
setting(s), type of unsafe injection practice(s), number of patients notified, number of outbreak-
associated infections, and whether evidence suggesting bloodborne pathogen transmission
prompted the notification. We compared these numbers with a similar review conducted from
January 1, 2001, through December 31, 2011.

Results: From 2012 through 2018, more than 66,748 patients were notified as part of 38 patient
notification events. Twenty-one involved exposures in non-hospital settings. Twenty-five involved
syringe and/or needle reuse in the context of routine patient care; 11 involved drug tampering by a
health care provider. The majority of events (n=25) were prompted by identification of unsafe
injection practices alone, absent any documented infections at the time of notification. Outbreak-
associated hepatitis B virus and/or hepatitis C virus infections were documented for 11 of the
events; 8 involved patient-to-patient transmission, and 3 involved provider-to-patient transmission.

Conclusions: Since 2001, nearly 200,000 patients in the United States were notified about
potential exposure to blood-contaminated medications or injection equipment. Facility leadership
has an obligation to ensure adherence to safe injection practices and to respond properly if unsafe
injection practices are identified.
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The Centers for Disease Control and Prevention (CDC) has issued health care infection
control practice guidelines and communications, emphasizing that adherence to safe
injection practices is a core element of Standard Precautions.! Standard Precautions refers to
a group of infection prevention practices intended to prevent pathogen transmission that
apply to all patient care, regardless of a patient’s suspected or confirmed infectious state.
Targeted educational efforts for health care providers, begun in the mid-2000s, were spurred
by large outbreaks of viral hepatitis transmission in US health care facilities that were
associated with unsafe injection practices.12 CDC and its partners launched a multimodal
injection safety educational campaign? and highlighted gaps in patient protections,
particularly in outpatient settings where most of the outbreak activity was identified.

Reuse of syringes and/or needles is the most egregious type of unsafe injection practice
because it can carry a substantial risk of bloodborne pathogen transmission, as evidenced
from numerous outbreak investigations.3 This risk can present along 2 pathways: 1 direct
and the other indirect, as follows. In the first, a syringe or needle is actually reused for more
than 1 patient. Downstream patients may thus be exposed to blood from persons for whom
the equipment was used previously. The indirect pathway does not require needles or
syringes to be used for more than 1 patient. Instead, reuse contaminates a medication
container, and risk is propagated from reuse of the container. In this scenario, a syringe or
needle is reused to access a medication container (eg, in the process of redosing an
individual patient), which can introduce blood into the medication container. If that
container is not discarded and is used again for other patients, they can be exposed to blood
from persons for whom the medication was used previously. As both of these forms of
syringe reuse can expose patients to the blood of other patients (either directly through the
used syringe/needle or indirectly through the medication container that becomes
contaminated when accessed by a used needle or syringe), CDC considers these “never
events.” If these practices are identified, they warrant notification and testing of potentially
exposed patients for bloodborne pathogens.*

Between 2001 and 2011, more than 130,000 patients, as part of 35 separate US events, were
notified about possible exposure to blood-contaminated medications or injection equipment
and advised to undergo bloodborne pathogen testing.> Many—but not all—of these patient
notification events took place in the context of a recognized outbreak; some were prompted
by the identification of reuse of syringes or needles as described here. Outbreaks and patient
notification events associated with reuse of syringes or needles continue to be identified. As
an update to our previous review,” we summarize the US experience since 2012 and
highlight additional actions necessary to address the patient safety threat from these “never
events.”

PATIENTS AND METHODS

Using methods similar to those in our previous review, we summarized available information
from injection safety-related patient notification events occurring in the United States from
January 2012 through December 2018. An injection safety-related patient notification event
was defined as a communication recommending or offering bloodborne pathogen testing to a
group of patients because they were exposed to medications or injection equipment that
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could have been contaminated with blood caused by unsafe practices by a health care
provider. Drug tampering refers to a type of drug theft (diversion), in which the drug,
commonly a narcotic, is removed and replaced with a similar appearing liquid (eg, saline).
This practice has been associated with bloodborne pathogen transmission when, through
reuse of syringes and/or needles, patients were exposed to the blood of infected providers.®
Depending on the methods used, this practice could also pose risk of patient-to-patient
transmission and has been associated with bacterial transmission.® An outbreak-associated
infection was defined as a patient infection that was epidemiologically linked to the
implicated health care setting or unsafe injection practice. We excluded incidents that
involved isolated errors affecting a single patient, outbreaks or patient notification events for
which bloodborne pathogen testing was not recommended or offered,”:8 and notifications
prompted by infection control breaches unrelated to preparation or administration of
injectable medications (eg, reuse of fingerstick devices, lapses in reprocessing of reusable
medical equipment).® Although patient notification events due to unsafe injection practices
are not nationally notifiable, CDC is frequently consulted to provide assistance with risk
assessment, patient evaluation, outbreak investigation, and/or risk communication during
such events.10 CDC maintains records of injection safety-related consultations including
investigation notes, e-mail correspondence, laboratory findings, and, when available, official
reports and published articles. CDC staff also track injection safety-related patient
notification events through news alerts (eg, Google Alerts using key terms: hepatitis, HIV,
injection) and regular reviews of conference abstracts or proceedings and peer-reviewed
journals (using PubMed search terms such as notification and injection safety).

For this summary, we compiled the following information for each notification event: year
of notification, affected state(s), health care setting(s), type of unsafe injection practice(s)
described by investigators, number of patients notified, number of outbreak-associated
infections, and whether there was evidence suggesting bloodborne pathogen transmission
(eg, new viral hepatitis infections in patients who had received care at the facility) prompting
the patient notification. Number of patients notified refers to the number of patients targeted
for notification based on potential exposure. If exact numbers were not available we used
estimates provided in the listed references. Further, referencing our previous summary® of
patient notification events from January 2001 through December 2011, we analyzed
injection safety—related events, by year, to evaluate for trends over the past 18 years.

From January 1, 2012, through December 31, 2018, we identified 38 patient notification
events in 24 states related to possible exposure to blood-contaminated medications or
injection equipment (Figure 1 and Table).6:11-46 More than 66,748 patients were notified;
the mean number of patients notified per event was 1804 (range: 19 to >12,000). More than
half of the events (n=21, 55%) involved exposures occurring in a non-hospital setting. The
majority of events (n=25, 66%) were prompted by identification of unsafe injection practices
alone, absent any documented bloodborne pathogen infections at the time the notification
was initiated. Outbreak-associated hepatitis B virus (HBV) and/or hepatitis C virus (HCV)
infections were documented for 11 of the events (29%). Of these, 8 involved patient-to-
patient transmission; the remainder involved provider-to-patient transmission through drug
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tampering by an HCV-infected provider. No cases of outbreak-associated human
immunodeficiency virus (HIV) were reported.

Twenty-five (66%) of the patient notification events involved syringe and/or needle reuse in
the context of routine patient care; 14 (37%) involved direct reuse of syringes and/or
needles, including insulin pens (n=6), for more than 1 patient, and 11 (29%) involved reuse
of syringes and/or needles to access medication containers that may have then been used for
additional patients. Eleven (29%) of the patient-notification events, including 3 of the 5
largest notifications, involved drug tampering by a health care provider. Seven of the events
involving drug tampering were prompted by identification of the behavior rather than
investigation of newly identified infections. Once the behavior was identified and reported, a
retrospective assessment of risk to patients was performed (eg, bloodborne pathogen status
of the implicated provider, method of tampering) and, based on findings, a patient
notification was performed.

Differences in lapses were noted by setting. Non-hospital settings accounted for all of the
events involving reuse of syringes and/or needles to access medication containers that may
have been used for more than 1 patient. Hospitals accounted for most (n=9, 64%) of the
events in which a syringe and/or needle was used for more than 1 patient, including all
events involving insulin pens (n=6); the majority (n=9; 82%) of events involving drug
tampering by a health care provider also occurred in hospitals. The majority of events (n=35,
92%) involved notification of patients exposed in a single setting. Four events,8:19.20.33,37-40
including 3 associated with drug tampering, required notification of patients at more than 1
facility because of concerns that the implicated health care provider had performed the same
unsafe practices elsewhere; 26:37-40 of these involved facilities in multiple states.

DISCUSSION

This analysis identified 38 patient notification events from 2012 to 2018 stemming from the
identification of dangerous and substandard injection practices. Combining these results
with the previously published summary of US experience dating back to 2001,° we have 73
separate events over an 18-year period; more than half (n=38) occurred in the most recent 7-
year period (Figure 2). Since 2001, more than 196,946 patients have been notified about
exposure to medications or injection equipment that could have been contaminated with
blood because of unsafe practices by health care providers in the United States. The total
number notified is staggering, considering the anxiety and uncertainty faced by patients
while they awaited their test results, as well as other effects and costs borne by patients,
health care providers, facilities, and health departments.10

Our review is subject to the following limitations. We only included injection-safety—related
patient notification events to a group of patients when bloodborne pathogen testing was
recommended or offered. Our review also does not capture outbreaks of bacterial infections
or other adverse events resulting from exposure to other types of unsafe injection practices
(eg, reuse of single-dose containers or failure to follow aseptic technique when preparing
and administering injections). Despite this, the true number of patients potentially exposed
to bloodborne pathogens through syringe reuse in US health care facilities is likely much
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higher than that reported in our review. For example, in a recent survey, 12.4% of physicians
and 3% of nurses reported that reuse of syringes for more than 1 patient occurs in their
workplace; nearly 5% of physicians reported this practice usually or always occurs.’ If the
syringe reuse reported by physicians and nurses in the survey are representative of what is
occurring nationally, it is likely that many more patients, beyond those reported here, have
been placed at unacceptable risk of infection. Further, it might not be not possible
definitively to link infections identified as part of a patient notification to the facility
practices or exposures that precipitated notification and testing. Therefore, the number of
outbreak-associated viral hepatitis infections (and outbreaks) reported as part of these
notification events is also likely to be an underestimate.

The majority (63%) of patient-notification events described from 2001 through 2011 were
initiated following identification of new viral hepatitis infection in 1 or more patients
without traditional risk factors. The subsequent investigation identified unsafe injection
practices, prompting broader notification and testing. In contrast, two-thirds of events over
the past 7 years were prompted by identification of the unsafe practice, absent initial
evidence suggesting bloodborne pathogen transmission (Figure 2). This apparent shift may
reflect increased awareness by both providers and public health entities of the risks posed by
unsafe injection practices. It may also be reflective of movement toward greater transparency
by health care facilities when breaches of the standard of care are identified. For example, 1
hospital sent letters to 341 patients who could have been affected by drug tampering by a
hospital employee.” Bloodborne pathogen testing of the implicated health care provider as
part of the initial investigation was negative. However, the hospital still wanted to make
patients aware that this unsafe injection practice had occurred, adjust their billing records,
and inform them of the actions being taken to prevent similar events in the future.

Despite some encouraging developments, current efforts are not entirely addressing the
patient safety threat from unsafe injection practices. In addition to materials generated by
CDC, there are multiple professional organizations that emphasize the tenets of safe
injection practices in their specialty-specific guidelines.#8:4% However, ensuring this message
reaches every provider who prepares and administers injections continues to be a challenge.
Dangerous myths and misperceptions, including the belief that it is safe to reuse syringes as
long as the needle is changed or the injection is administered through an intervening length
of intravenous (V) tubing, continue to persist. For example, the Texas nurse who reused
prefilled syringes of saline flush in the intravenous lines of multiple patients reported
believing this was a safe, cost-saving measure if no fluids were withdrawn into the syringe
before injection of the saline flush (Table).36 As documented in the report, this nurse’s
actions resulted in HCV transmission, which was uncovered as a result of the ensuing
patient notification and investigation.

Ultimately, it is the responsibility all providers, including facility leadership, to ensure
adherence to safe injection practices as part of their institution’s commitment to patient
safety and quality care. Facility leadership should ensure that every provider who cares for
patients in their facility is appropriately trained; conduct routine auditing and provide
feedback on adherence to safe injection practices; and have a system to prevent, detect, and
respond to drug diversion. Every provider involved in injection preparation or administration
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should be aware of the infection prevention practices necessary to keep patients safe. These
expectations are defined in Core Infection Prevention and Control Practices for Safe
Healthcare Delivery in All Settings: Recommendations of the Healthcare Infection Control
Practices Advisory Committee (HICPAC).% They include providing “job-specific infection
prevention education and training to all health care personnel for all tasks” and “developing
processes to ensure that all health care personnel understand and are competent to adhere to
infection prevention requirements as they perform their roles and responsibilities.” In
addition, facilities should regularly “monitor adherence to infection prevention practices and
infection control requirements” and provide “prompt, regular feedback on adherence and
related outcomes to health care personnel and facility leadership.” CDC has developed
various injection safety resources, including checklists, that can be used to educate health
care personnel and to monitor ongoing adherence to recommended practices.2 CDC has also
developed guidance specifically addressing safe use of insulin pens (eg, proper labeling and
storage)°! and materials addressing risks associated with drug diversion by health care
personnel.>2 Facilities are encouraged to expand upon these tools to incorporate elements
reflecting their own facility-specific policies and procedures. As a first step, we suggest a
comprehensive inventory be performed to identify all the ways that injections or infusions
are delivered so as to enable a thorough review of practices, training, and related training or
resource needs.

Facilities should emphasize that health care personnel have an obligation to intervene if they
observe a practice placing patients at risk. Observation and reporting by a coworker was how
many of the unsafe injection practices were initially detected in the patient-notification
events described here. For example, a coworker observed and reported a surgical technician
in Colorado stealing a syringe filled with fentanyl in the operating room.39 Likewise, the
incident described above involving the Texas nurse was identified after she was observed to
leave a partially filled syringe near a computer workstation frequently.36 When questioned
about this behavior, she admitted to reusing these syringes for more than 1 patient. Although
regular audits of practice are important to ensure understanding and adherence to
recommended practices, colleagues are best positioned to observe the true behavior of their
coworkers on a day-to-day basis. As such, providing a mechanism for health care personnel
to report concerning behavior without fear of retribution is also critical.

In addition to having mechanisms to prevent and identify unsafe injection practices, facilities
must also appropriately respond if unsafe injection practices are identified. This includes
immediately stopping the unsafe practice, assessing contributing factors and prevalence of
the unsafe practice, assessing the risk the practice posed to patients, and taking action to
ensure the practice does not continue. As part of their response, facilities should engage
appropriate outside entities. For example, health departments should be consulted to assist
with the risk assessment and notification of potentially exposed patients. Applicable
licensure boards (eg, physician or nursing board, state board of pharmacy) should be
informed to determine if action against the implicated provider’s license is warranted. In
situations involving drug tampering, law enforcement authorities—including local law
enforcement, the Drug Enforcement Administration, and the Food and Drug Administration
Office of Criminal Investigation—should also be engaged. In the drug tampering example
involving the Colorado surgical technician, both law enforcement and public health
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authorities were ultimately engaged. Their ensuing investigation identified similar
concerning behaviors in facilities in which the technician had previously worked. In the end,
patients from 6 facilities in 4 states were notified and advised to seek bloodborne pathogen
testing, and the technician was sentenced to 6.5 years in prison.3’-40:53 Unfortunately, this
collaboration has not been the case in all drug-tampering events; failure to report to
appropriate outside entities allowed the implicated provider to place patients at risk in other
facilities and other states.5

The previously mentioned public health, regulatory, and law-enforcement authorities also
have an obligation to appropriately respond to reports of unsafe injection practices,
including appropriately collaborating to ensure a complete response that both stops the
unsafe practice and addresses risk to patients. For example, if a regulatory entity, such as a
state survey agency, medical, or nursing board, receives a report of syringe reuse by a
provider, they should ensure that the local or state health department has also been engaged
so that a risk assessment and patient notification, if warranted, can be performed. In 2014,
the Centers for Medicare & Medicaid Services (CMS) formalized this expectation through a
memorandum to state survey agencies and accreditation organizations requiring them to
engage with state health care-associated infections programs to assist with a risk assessment
and patient notification if “never events” like those previously described are identified as
part of routine surveys or complaint investigations in CMS-certified health care facilities.>*
If drug diversion is suspected or identified during the course of a public health investigation,
law enforcement, along with appropriate licensure boards, should be engaged while the
health department continues to assist with the risk assessment and public health response.
Establishing protocols and communication pathways among such entities can facilitate
proper reporting and clarify roles and responsibilities.>®

CONCLUSION

In summary, since 2001, reuse of syringes and other unsafe injection practices by health care
personnel in the United States has resulted in the notification of nearly 200,000 patients.
Despite guidelines and resources addressing injection safety, some providers still do not
adhere to safe injection practices. Facility leadership has an obligation to ensure adherence
to safe injection practices and to properly respond, including notifying patients, if unsafe
injection practices are identified.
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e Total number of patient notification events: 38
® Total number of patients notified: > 66,748 patients
e Events initiated because of identification of unsafe injection practices, absent initial
evidence suggesting bloodborne pathogen transmission: 25/38 (66%)
e Events where outbreaks-associated infections were identified: 11/38 (29%)
o Patient-to-patient transmission: 8
o Provider-to-patient transmission: 3
e Unsafe injection practices described:
o Syringe and/or needle reuse in the context of routine patient care: 25/38 (66%)
= Reuse of syringes and/or needles for >1 patient: 14
e Reuse of insulin pens: 6
= Reuse of syringes and/or needles to access medication containers that
may have been used for >1 patient: 11
o Drug tampering (diversion): 11/38 (29%)
o Other: 2/38 (5%)
® Setting:
o Non-hospital only: 20/38 (53%)
o Hospital only: 17/38 (45%)
o Both non-hospital and hospital settings: 1/38 (2%)

FIGURE 1.
Overview of patient notification events recommending or offering bloodborne pathogen

testing because of unsafe injection practices—United States, January 1, 2012-December 31,
2018.
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2012 2013 2014 2015 2016

Patient notification events recommending or offering bloodborne pathogen testing due to
unsafe injection practices, by year: United States, January 1, 2001-December 31, 2018.
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