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Abstract

Failure to follow up test results pending at discharge (TPAD) from hospitals or emergency
departments is a major patient safety concern. The purpose of this review is to systematically
evaluate the effectiveness of interventions to improve follow-up of laboratory TPAD.

We conducted literature searches in PubMed, CINAHL, Cochrane, and EMBASE using search
terms for relevant health care settings, transition of patient care, laboratory tests, communication,
and pending or missed tests. We solicited unpublished studies from the clinical laboratory
community and excluded articles that did not address transitions between settings, did not include
an intervention, or were not related to laboratory TPAD. We also excluded letters, editorials,
commentaries, abstracts, case reports, and case series.

Of the 9,592 abstracts retrieved, eight met the inclusion criteria and reported the successful
communication of TPAD. A team member abstracted predetermined data elements from each
study, and a senior scientist reviewed the abstraction. Two experienced reviewers independently
appraised the quality of each study using published Laboratory Medicine Best Practices
(LMBP™) A-6 scoring criteria.
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We assessed the body of evidence using the A-6 methodology, and the evidence suggested that
electronic tools or one-on-one education increased documentation of pending tests in discharge
summaries. We also found that automated notifications improved awareness of TPAD.

The interventions were supported by suggestive evidence; this type of evidence is below the level
of evidence required for LMBP™ recommendations. We encourage additional research into the
impact of these interventions on key processes and health outcomes.

The 2015 National Academy of Sciences (NAS; formerly the Institute of Medicine [IOM])
report, /mproving Diagnosis in Health Care, attributes up to 10% of patient deaths and 17%
of hospital adverse events to diagnostic errors,! one cause of which is absent or delayed
follow-up of laboratory test results.2 Poor communication or follow-up of laboratory tests
with abnormal results has been cited repeatedly as a threat to patient safety.1-34 In a survey
of internists, 83% reported at least one unacceptably delayed laboratory test result during the
previous 2 months.>

Care transitions magnify the risk of missed test results.:” Up to 16% of all emergency
department (ED) and 23% of all hospitalized patients will have pending laboratory test
results at release or discharge.® The percentage of tests that received follow-up ranged from
1% to 75% for tests done in the ED and from 20% to 69% for tests ordered on inpatients.

In one study, 41% of all surveyed medical inpatients had at least one test result pending at
discharge (TPAD). When further studied, over 40% of the results were abnormal and 9%
required action, but the responsible physicians were unaware of 62% of the test results.8
Many examples of morbidity from such failure have been reported. One of many described
by El-Kareh et al., for example, is that of an 81-year-old man on total parenteral nutrition
who was treated for suspected line infection and discharged without antibiotics, but whose
blood cultures grew Klebsiella pneumoniae after his discharge.® Another example, presented
on the Agency for Healthcare Research and Quality (AHRQ) Patient Safety Network,
reported a patient admitted for a urinary tract infection and then discharged from the hospital
on trimethoprim-sulfamethoxazole. He returned to the hospital 11 days later with severe
sepsis. Upon review, the urine culture results from his previous admission, which were
returned two days after his discharge, indicated that the infectious agent was not sensitive to
trimethoprim—-sulfamethoxazole. The results had not been reviewed by hospital clinicians or
forwarded to the patient’s physician, so the patient continued on the ineffective treatment.
His second hospital admission lasted seven days, but he made a complete recovery with the
correct antibiotic.10

Several barriers impede the follow-up of TPAD. First, who should receive test results or who
is responsible for addressing them may be unclear. Second, even if responsibility is clear,
communication between the provider who ordered the test and the provider responsible

for follow-up may be suboptimal.11 Finally, providers who need to follow up on abnormal
results may not appreciate the urgency or significance of pending results.

The hospitalist model of care increases efficiency during hospitalization but further
complicates care coordination.1? The hospitalist who orders a test may not be on duty at
discharge or when test results are finalized. Primary care providers may have little contact
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with their patients during their admission.12 Effective communication between providers

is key to ensuring appropriate follow-up care, but primary care physicians and hospital
physicians communicate directly in 20% or fewer admissions.13 The hospital discharge
summary is the primary method of communication with the next provider, but 65%-84% of
all discharge summaries lack information on TPAD.13.14

In this work, we sought to identify and evaluate interventions aimed at improving
documentation, communication, and follow-up of TPAD. This review was conducted
through the Laboratory Medicine Best Practices (LMBP™) initiative, which is sponsored by
the Centers for Disease Control and Prevention’s (CDC’s) Division of Laboratory Systems
(https://lwwwn.cdc.gov/labbestpractices/). The LMBP™ was initiated as the CDC’s response
to the IOM report 7o Err is Human. Building a Safer Health System.1>

METHODS

We applied the first four phases of the LMBP ™ -developed A-6 Cycle methodology to
evaluate quality improvement practices as described below.18 Our report follows the Meta-
analysis Of Observational Studies in Epidemiology (MOOSE) guidelines.1’

Asking the Question

The full review, which is available from the corresponding author, assessed the evidence

that the interventions improved (1) the timeliness of follow-up of TPAD or reduced adverse
health events; (2) discharge planning, documentation, or communication with the outpatient
care provider regarding TPAD; and (3) health outcomes. In this article, we present the
impact of interventions to improve the documentation, communication, and follow-up of
TPAD. The review protocol, which is also available from the corresponding author, was
developed with the input of a panel of experts (Appendix A) in laboratory medicine,
systematic reviews, informatics, and patient safety. The analytic framework (Appendix B)
describes the scope of the review. The inclusion criteria for papers reporting on interventions
to improve communication of TPAD are the following:

. Population: Patients who were admitted to an inpatient facility or who visited an
ED (including patients released from the ED) and who had one or more TPADs.

. Interventions: Practices that explicitly aimed to improve the documentation,
communication, or follow-up of TPAD, alone or as part of a broader quality
improvement effort.

. Comparators: Standard practice, pre-intervention practice, or any other valid
comparator.
. Outcomes: Documentation completeness, physician awareness of pending tests,

or follow-up of TPAD.

Acquire the Evidence

A professional librarian conducted literature searches in PubMed, CINAHL, Cochrane,
and EMBASE using terms that captured relevant health care settings, transition of patient
care, laboratory tests, communication, and pending or missed tests (Appendix C). Citations

J Hosp Med. Author manuscript; available in PMC 2022 September 21.


https://wwwn.cdc.gov/labbestpractices/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Whitehead et al.

Page 4

were also identified by expert panel members and by manual searches of bibliographies
of relevant studies. We included studies published in English in 2005 or later. We
sought unpublished studies through expert panelists and queries to relevant professional
organizations.

Appraise the Studies

Two independent reviewers evaluated each retrieved citation for inclusion. We excluded
articles that (1) did not explicitly address laboratory TPAD; (2) were letters, editorials,
commentaries, or abstracts; (3) did not address transition between settings; (4) did not
include an intervention; (5) were case reports or case series; or (6) were not published

in English. A team member abstracted predetermined data elements (Appendix D) from
each included study, and a senior scientist reviewed the abstraction. Two senior scientists
independently scored the quality of the eligible studies on the A-6 domains of study
characteristics, practice description, outcome measures, and results and findings; studies
scored below 4 points on a 10-point scale were excluded. Based on this appraisal, studies
were classified as good, fair, or poor; poor studies were excluded.

Analyze the Evidence

RESULTS

We synthesized the evidence by intervention type and outcome. The strength of the evidence
that each intervention improved the desired outcome was rated in accordance with the A-6
methodology as high, moderate, suggestive, or insufficient based on the number of studies,
the study ratings, and the consistency and magnitude of the effect size.

We retrieved 9,592 abstracts and included 17 articles after full-text review and study-quality
appraisal; of these, eight provided evidence on communication of TPAD (Figure 1). These
eight studies examined four types of interventions: (1) education to improve discharge
summaries, (2) electronic tools to aid in preparation of discharge summaries, (3) electronic
notification to physicians of pending tests, and (4) online access of test results for patients
or parents. The Table and Figure 2 summarize the evidence for each intervention. The
appendices provide detailed information on the characteristics of the included studies
(Appendix E), the study interventions (Appendix F), and evidence tables (Appendix G).

Education to Improve Discharge Summaries

Three studies!®-20 examined educational interventions to improve the completeness of
discharge summaries, and all three were of fair quality with moderate effects. Two
studies!®19 evaluated educational inventions for first-year residents or fellows and included
individual instruction alonel8 or in combination with a group session.19 Dinescu et

al.1® found a 20% increase in the documentation of ordered tests, and a 39% increase

in documented test results in discharge summaries (81% vs. 42%, P=.02) after the
intervention. Key-Sollel® reported that individual sessions resulted in a 16.4% (P=.004)
increase in the documentation of pending laboratory results in the discharge summary
compared with that of the controls; the group session increased documentation by only 5%
(P=.403).
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Gandara et al.20 conducted a multi-site, multi-intervention study to improve completeness
of information in discharge summaries, including documentation of TPAD. All sites
implemented physician and nurse education. A significant trend (£ < .001) toward

more complete information overall was found after implementation; improvement in
documentation of TPAD was not provided.

Electronic Tools for Preparation of Discharge Summaries

Two studies 2122 investigated tools to aid preparation of discharge summaries. Kantor

et al.,?! rated fair, evaluated an EMR-generated list of TPAD, and O’Leary et al., 22

rated good, evaluated an electronic discharge summary template. The EMR-generated list
resulted in an absolute increase of 25% in the proportion of TPAD documented and of
18% in the percentage of discharge summaries with complete information on TPAD. An
electronic discharge summary template increased the percentage of discharge summaries
with complete information on TPAD by 32.4%.22 O’Leary et al.22 was the only study that
reported a negative effect of an intervention. The authors found a 10% (P = .04) reduction
in the documentation of clinically significant laboratory results after implementation of the
electronic discharge summary.

Electronic Notifications to Physicians

One good study, El-Kareh et al.,23 and one fair study, Dalal et al.,? examined the impact of
electronic notification of pending laboratory tests or test results to physicians. EI-Kareh et
al.23 also provided evidence on improved follow-up of test results. Physicians in intervention
clusters were three times more likely (OR 3.2; 95% CI 1.3-8.4) to have documented follow-
up of test results than those in control clusters.23 The absolute increase in awareness of
TPAD was 20%,23:24 among primary care physicians and 12%723 or 38%24 among inpatient
attending physicians in the intervention clusters.

Notification of Patients or Parents

One study evaluated the impact of online parental access to the results of laboratory

tests ordered during a child’s ED visit.2> The intervention indirectly increased physician
awareness of the test results: 36 parents (12% of enrolled families) reported informing their
physician of the test results. Therapy changed for seven children (5% of 141 whose parents
retrieved the child’s test results and completed the follow-up survey).

DISCUSSION

Evidence Summary

We identified four interventions aimed at improving follow-up of TPAD and found
suggestive evidence indicating that individual education for preparers of discharge
summaries improved the quality of discharge summary documentation of TPAD; however,
this type of evidence is below the level of evidence required by the LMBP™ to issue a
recommendation. Site variations in the type and timing of interventions,2% small sample
size, 18 short follow-up,18:19 lack of detail on educational content,18-20 and differences in
evaluated interventions limited the evidence quality. The long-term impact of educational
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interventions is also a concern. Oluma et al., for example, found that the benefits of
education interventions were not sustained over time.26

Two studies?122 evaluated aids to completing discharge summaries. The aids, which include
a list of TPADs2! and an electronic template,22 resulted in a substantial increase in the
completeness of the documentation of TPAD. Because of the differences in the interventions
and the limited number of studies obtained, the evidence was rated as suggestive.

Suggestive evidence that automated e-mail notifications increased awareness of TPAD
results by inpatient attending physicians and primary care providers was found. A limitation
of this evidence is that both studies?3:24 retrieved were conducted at the same institution;
thus, the findings may not be generalizable to other institutions. Only one paper2® examined
the impact of patient or parental access to laboratory tests results on the primary care
physician’s awareness and follow-up of TPAD; as such, we consider the available evidence
insufficient to evaluate the intervention.

The evidence regarding interventions to improve follow-up of TPAD is limited. The
interventions evaluated varied considerably in design and implementation. Most studies
were conducted at a single medical center. Few studies had concurrent controls, and

even fewer were randomized trials. Some studies included multiple interventions, thereby
rendering the isolation of the impact of any single intervention difficult to accomplish.

Comparison to Other Literature

We found no other reviews of interventions to improve follow-up of TPAD. A review

of interventions to improve information transfer found that computer-generated discharge
summaries improved the timeliness and, less consistently, completeness of the summary.13
The authors of this review!3 recommended computer-generated structured summaries

that highlight the most pertinent information for follow-up care, as supported by a

recent qualitative exploration of care coordination between hospitalists and primary care
physicians.2’

CONCLUSIONS

Successful follow-up of TPAD during care transition is a multistep process requiring
identification and documentation of TPAD, notification of person responsible for follow-

up, and their recognition and execution of the appropriate follow-up actions. We found
suggestive evidence that individual education and tools, such as automated templates or
abstraction, can improve documentation of TPADs and that automated alerts to the physician
responsible for follow-up can improve awareness of TPAD results. The interventions were
distinct; evidence from one intervention and outcome should be applied cautiously to other
interventions and outcomes.

None of the interventions completely resolved the problems of documentation, awareness,
or follow-up of TPAD. New interventions should consider the barriers to coordination
identified by Jones et al.2” and Callen et al.” Both studies identified a lack of systems,

J Hosp Med. Author manuscript; available in PMC 2022 September 21.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Whitehead et al.

Page 7

policies, and practices to support communication across different settings, including lack
of access or difficulty navigating electronic medical records at other institutions; unclear or
varied accountability for follow-up care; and inconsistent receipt of discharge documents
after initial follow-up visit. These systemic problems were exacerbated by a lack of
personal relationships between the community physicians, hospital, and ED clinicians,
and between acute care clinicians and patients. In EDs, high patient throughput and
short length of stay were found to contribute to these barriers. Although laboratories
have a responsibility, required by CLIA regulations, to ensure the accurate and complete
transmission of test reports,28 none of the interventions appeared to include laboratorians
as stakeholders during the design, implementation, or evaluation of the interventions.
Incorporating laboratory personnel and processes into the design of follow-up solutions
may increase their effectiveness.

Medical informatics tools have the potential to improve patient safety during care
transitions. Unfortunately, the evidence regarding informatics interventions to improve
follow-up of TPAD was limited by both the number and the quality of the published
studies. In addition, better-designed studies in this area are needed. Studies of interventions
to improve follow-up of TPAD need to include well-chosen comparator populations and
single, well-defined interventions. Evaluation of the interventions would be strengthened
if the studies measured both the targeted outcome of the intervention, such as physician
awareness of TPAD, and its impact on patient outcomes. Evaluation of the generalizability
of the interventions would be strengthened by multi-site studies and, where appropriate,
application of the same intervention to multiple study populations. As failure to
communicate or follow up on abnormal laboratory tests is a critical threat to patient safety,
more research and interventions to address this problem are urgently needed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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