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Objectives: Health systems frequently make decisions regarding acquisition and use of
new technologies. It is desirable to base these decisions on clinical evidence, but often
these technologies are used for multiple indications and evidence of effectiveness for one
indication does not prove effectiveness for all. Here, we describe two examples of
evidence inventory reports that were performed for the purposes of identifying how much
and what type of published clinical evidence was available for a given technology, and the
contexts in which those technologies were studied.
Methods: The evidence inventory reports included literature searches for systematic
reviews and health technology assessment (HTA) reports, and systematic searches of the
primary literature intended to count and categorize published clinical studies. The reports
did not include analysis of the primary literature.
Results: The inventory reports were completed in 3 to 4 days each and were
approximately ten pages in length, including references. Reports included tables listing
the number of reported studies by specific indication for use, and whether or not there
were randomized trials. Reports also summarized findings of existing systematic reviews
and HTA reports, when available. Committees used the inventory reports to decide for
which indications they wanted a full HTA report.
Conclusions: Evidence inventory reports are a form of rapid HTA that can give decision
makers a timely understanding of the available evidence upon which they can base a
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decision. They can help HTA providers focus subsequent reports on topics that will have
the most influence on healthcare decision making.
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Clinical departments and administrative committees at hos-
pitals and health systems frequently must make decisions
regarding acquisition and use of new technologies and new
indications for use of existing technologies. It is desirable
to base these decisions on clinical evidence, but often these
technologies are used for multiple indications. Evidence of
effectiveness for one indication does not necessarily prove
effectiveness for all indications. Moreover, it is often the
case that researchers gather evidence for some indications
more than others because some indications may occur more
frequently, or their outcomes may be easier to measure (6).

For this reason, defining the key questions and scope of
a report has been recognized as a critical part of the health
technology assessment (HTA) process. If questions are too
narrow, less evidence will apply and conclusions will be
weaker. If questions are too broad, HTA reports will take
longer to complete and incorrect conclusions may be reached
with regard to critical patient subgroups.

HTA centers typically approach this problem in a conser-
vative manner, preparing comprehensive reports on a tech-
nology and looking for possible distinctions in the safety
and effectiveness of an intervention between patient groups
and among different indications for the intervention. This
ensures high-quality HTA reports, but is time-consuming.
Six months is an oft-quoted time frame for completion of a
full HTA report (4;5). However, HTA end-users want infor-
mation more rapidly, and will make decisions about use of
new technologies without evidence reviews if those reviews
cannot be completed by the time the decision must be made.

In this article, we present two examples of short-form
evidence inventory reports that our center completed to ad-
vise decision makers on the quantity and nature of published
evidence, and assist them with determining whether a more
complete evidence report on a topic would yield sufficient
evidence on which to base a technology utilization decision.

THE SETTING

The University of Pennsylvania Health System (UPHS) is an
academic medical center comprising three acute care hos-
pitals, a rehabilitation and long-term acute care facility, a
home care and hospice service, three suburban primary care
and specialty centers, and outpatient practices both on the
hospital campuses and in the surrounding communities. Gov-
ernance of the system, including technology acquisition and
drug formulary decision making, is done on both corporate
(system-wide) and hospital levels.

To improve the quality, safety, and cost-effectiveness of
patient care, the system’s chief medical officer established the
UPHS Center for Evidence-based Practice (CEP) in 2006.
CEP functions as an in-house consulting service gather-
ing and summarizing scientific evidence to support decision
making at all levels of the health system: from physicians and
nurses in inpatient and outpatient units to top health system
administrators.

Case 1: Robot-Assisted Surgery

Faced with increasing requests from surgeons at our three
hospitals requesting privileges for robot-assisted surgery, the
health system’s supply chain committee made an inquiry to
CEP about an evidence report on the topic. Robotic surgery
systems use smaller instruments than human surgeons can,
and can reach some parts of the body through smaller inci-
sions. Proponents say it reduces surgical complications and
speeds patient recovery. However, the cost of the equipment
is high and clinical benefits are uncertain. Thus the supply
chain committee wanted to focus growth of robotic surgery
at UPHS on indications where the evidence shows it im-
proves patient outcomes or makes surgical procedures more
efficient.

The relative advantages and disadvantages of robotic
surgery depend on considerations such as the proximity of
the surgical target to sensitive tissues and the relative safety
and efficacy of conventional surgery. Because these differ
by surgical site, we advised the committee to avoid drawing
general conclusions about the benefits and risks of robotic
surgery from studies of individual surgical procedures. In-
stead, we recommended that the committee select a small set
of indications it was most interested in, so CEP could perform
systematic literature reviews on those specific topics.

To help the committee identify these topics, we prepared
an evidence inventory report on robotic surgery (8). The pur-
pose of this report was to identify which surgical robot in-
dications had enough of an evidence base to make a full
review of the literature worthwhile. To expedite completion
of the report, we limited our literature searches to secondary
sources only: inclusion criteria were article type: systematic
reviews and technology assessment reports and subject key-
word: surgical robots. Searches were done and reviewed by
a single HTA analyst. We did not do a systematic search for
primary clinical studies of this technology, because it would
take weeks to complete and there was no guarantee we would
find enough trials to support an evidence-based decision on
use of the technology.
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Table 1. Literature Search Results for Technology Assess-
ments and Systematic Reviews on Robotic Surgery

Database searched Hits Included

HTA (Health Technology
Assessment)

4 4

ECRI Institute 62 8
AHRQ Evidence-based

Practice Center reviews
0 0

Cochrane Library 1 1
EMBASE 43 8
Medline 28 5

To find technology assessment reports, we searched
the Health Technology Assessment (HTA) database. This
database catalogs reports published by HTA agencies around
the world. Because this was a device-oriented topic, we also
searched the publication database of the ECRI Institute for
relevant technology assessment reports.

We searched multiple databases for systematic reviews
on surgical robots. The complete list of databases is shown in
Table 1, along with the number of hits from our searches and
the number of those articles referenced in our finished report.
The EMBASE and Medline searches used filters specific to
systematic reviews and meta-analyses, to screen out narra-
tive reviews and tutorial articles that would lack information
on the quality and quantity of evidence. This narrowed the
results sufficiently that the searches could be completed and
the search results reviewed in a day.

A total of twenty-six articles and reports were found by
our searches. We were able to obtain full text of twenty-five
of them. Once the reports were retrieved, we compiled tables
to present the findings.

Three of the four HTA reports pertained to single in-
dications for robotic surgery: two prostate cancer, one or-
thopedic surgery). The other, published by the Belgian
Health Care Knowledge Center (KCE) in 2009, summa-
rized the evidence on a variety of robotic surgery indica-
tions (1). The largest evidence base was on prostatectomy:
the KCE concluded that robotic surgery reduced blood loss,
but other benefits of the technology were “harder to sub-
stantiate.” For most other indications, the evidence base in-
cluded only uncontrolled case series, so comparative effec-
tiveness of robotic and conventional surgery could not be
determined.

One systematic review of robotic surgery was found in
the Cochrane Library (3). It was specific to laparoscopic
cholecystectomy and was last updated in January 2009.
Five randomized trials comparing robotic and conventional
surgery were analyzed by the Cochrane reviewers. Sixteen
systematic reviews were found in the Medline and EMBASE
literature (Table 2), six of which were on robot-assisted
prostatectomy.

The completed report was twelve pages long and in-
cluded eleven tables and eighteen references. It took 4 days

Table 2. Robotic Surgery Reviews in the EMBASE
and Medline Literature

Indication Reviews RCTs cited?

Prostatectomy 6 No
Pyeloplasty 3 No
Joint replacement 3 No
Cystectomy 1 No
Vascular surgery 1 No
Atrial fibrillation 1 No
Pelvic surgery 1 No

to complete, from the time it was decided to prepare an in-
ventory report instead of a full evidence report (some of the
initial searches had been completed and some background
documents had already been retrieved at that point) to the
time the first draft was ready for internal review. The re-
sults tables included in the evidence inventory are listed in
Table 3.

The report was circulated to members of the supply chain
committee before their meeting. At the meeting, the CEP
research analyst presented the results of the literature search,
explained the different types of evidence and their strengths
and weaknesses, and explained why evidence on one robotic
surgery application could not be used to draw conclusions
about other applications.

Seeing the lack of evidence on robotic surgery for the
indications of greatest interest to the medical center, the com-
mittee decided not to commission any additional evidence
reports on this topic. Preparing the inventory report saved
our center from having to do a comprehensive search for
robotic surgery trials. While we cannot know exactly how
much time and effort this saved, other CEP evidence reports
typically take 2 to 3 months to complete.

Case 2: Dexmedetomidine

Dexmedetomidine is a sedative medication which is less
likely to cause respiratory depression than benzodiazepines
and other sedatives. At our medical center, it was added to
the formulary in 2007 for a limited number of indications,
particularly awake craniotomy. Our center completed an ev-
idence review on that subtopic for the formulary committee

Table 3. Results Tables Presented in the Robotic Surgery
Overview

1. Hotline reviews by ECRI
2. TARGET reports by ECRI
3. Sources of systematic reviews
4. Cochrane reviews
5. Technology assessments containing systematic reviews
6. Summary of KCE technology assessment
7. Systematic reviews in the EMBASE literature
8. Systematic reviews in the Medline literature
9. Indications for which controlled studies were found (subdivided

to randomized trials and other comparative studies)
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before that decision. The review found there were no ran-
domized trials of dexmedetomidine for awake craniotomy,
and nine uncontrolled case series. It concluded that the pa-
tients in the trials successfully completed neurocognitive
testing during the procedures, and did not suffer respiratory
depression.

In 2009, the formulary committee received another re-
quest from the anesthesia department to approve use of the
drug beyond the initial set of indications. One request was
for sedation of patients in critical care units. We completed a
typical evidence review on this topic, with a systematic liter-
ature search that found three relevant RCTs measuring safety
and efficacy outcomes and no relevant practice guidelines.

The other request from the formulary committee was on
use of dexmedetomidine in surgical procedures. The commit-
tee did not specify which procedures they wanted reviewed,
though. Searching for and analyzing evidence from all of the
clinical trials of dexmedetomidine would have taken more
time than was available before the committee’s scheduled
discussion of this topic, so we used an evidence inventory
report (7) to prioritize indications for review.

Because the inventory report would include all indica-
tions for use of the drug in surgery, our search strategy did
not need to include any terms referring to indications. An ini-
tial Medline search on dexmedetomidine alone yielded 662
hits. Although adding search terms for key indications or
for publication type would have reduced this number, time
saved by screening fewer hits would be offset by added time
spent searching. We therefore screened titles and abstracts of
the 662 hits, identifying 82 randomized trials or other com-
parative studies of dexmedetomidine. The initial EMBASE
search yielded considerably more hits: 970. We narrowed
that search with the EMBASE limit operator for controlled
clinical trials and randomized trials, obtaining 181 hits which
yielded 122 relevant studies. Duplicate references to 57 ar-
ticles included in both sets of search results were deleted,
leaving 157 references in the database. Searches were done
and reviewed by a single HTA analyst.

We then compiled a table of those controlled trials, sorted
by indication. The table included only references to the trials;
it did not report their results. The number of articles of each
type found is shown in Table 4. The total of references in the
table does not sum to the total of all references cited because
some articles reported on multiple indications. As the table
shows, there is a substantial evidence base of randomized
trials on dexmedetomidine for numerous applications.

In the table, we marked those studies published in lan-
guages other than English, so the formulary committee would
know if obtaining all the evidence for a particular indication
would take longer due to time needed to translate articles. The
table also identified those studies relating to specific patient
populations, such as patients with pulmonary hypertension.
This allowed the committee to consider limiting dexmedeto-
midine use to certain patient groups if evidence was available
to support such limits. We also were able to determine that

Table 4. Controlled Studies of Dexmedetomidine in Surgical
Procedures

Indication Randomized trials Other references

Eye surgery 13 0
Cardiovascular surgery 12 1
Extremities and joint

surgery
12 0

Gynecologic surgery 11 0
Craniotomy & intracranial

surgery
10 1

Ear/nose/throat procedures 10 1
Intubation and

laryngectomy
9 0

Bariatric surgery 6 1
Carotid endarterectomy 3 3
Cholecystectomy 5 0
Endoscopy 4 0
Lithotripsy 4 0
Oral surgery 4 0
Plastic or cosmetic surgery 3 1
Back surgery 3 0
Urology 3 0
Electroconvulsive therapy 1 2
Endovascular AVM

treatment and carotid
stenting

1 0

Other chest surgery 2 0
Other abdominal surgery 5 0
Injections (propofol,

rocuronium)
4 1

Various or unspecified
procedures

16 1

evidence specific to the use of dexmedetomidine in high-risk
patients was lacking.

Another table in the evidence inventory report identi-
fied published systematic reviews on dexmedetomidine for
specific procedures. It excluded general reviews on the drug
to focus on reviews that could be the basis for a follow-up
evidence report specific to one or two indications. Only four
such reviews were found: two on craniotomy and intracranial
surgery, one on functional neurosurgery, and one on middle
ear surgery.

The finished evidence inventory report was three pages
long. We attached to it the entire bibliography of 224 refer-
ences (12 pages). The overview itself was quite short because
we did not attempt to abstract or analyze any of the clinical
data. That also meant we were able to complete the report in
3 days.

The inventory report was designed to make it easy for
the formulary committee and the requesting physicians to
obtain and review the cited evidence for themselves, without
requiring them to order it through our center. All articles
cited in the report were entered into a RefWorks database
(ProQuest, LLC; Bethesda, MD) and the report users were
given access to the database so they could see the references
and download full text articles if desired. To expedite this,
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we used the RefWorks ID numbers to identify articles in the
evidence overview rather than numbering references in the
order they were cited.

After we completed the inventory report and submit-
ted it to the committee and the physicians, we invited them
to suggest topics for a full evidence review. They agreed
on intubation as an indication where the evidence might in-
fluence a formulary decision on dexmedetomidine, so we
proceeded with that review. This full review, with deeper
database searching and full analysis of clinical data took
approximately five weeks to complete.

Based on the evidence in the follow-up report, the for-
mulary committee approved use of dexmedetomidine for in-
tubation at our hospitals. It was not approved for continuous
sedation of critical care patients or for other surgical indica-
tions. Approval for awake craniotomy and related procedures
was reaffirmed by the committee.

DISCUSSION

By limiting the scope of a report to assessing the quantity
and type of evidence on an HTA topic and not presenting
or analyzing the evidence itself, we were able to complete
these inventory reports in a matter of days rather than weeks
or months. In the case of surgical robots, the overview was
sufficient to permit the hospital committee to proceed with
a decision immediately instead of waiting for a more com-
plete report which would likely have concluded there was
little evidence on which to base a decision. In the case of
dexmedetomidine, the inventory report helped the commit-
tee decide on which applications to seek a full review of the
evidence.

To help understand the difference between evidence
inventories and evidence reviews, consider the PICO (10)
framework for defining key questions. In an evidence inven-
tory report, we leave the “patients” element unspecified and
then assess how much evidence there is for the intervention
in question, stratifying by patient group (e.g., hysterectomy,
prostate surgery). The inventory process would work equally
well assessing the quantity of evidence on different variations
of a particular intervention for a particular patient group.

In preparing these reports, we learned that a flexible
approach to selecting sources helped expedite our work.
Because we did not intend to search all possible evidence
sources, we chose databases most likely to yield existing
systematic reviews and technology assessment reports from
which we could learn about the state of the evidence base.
If those were not sufficient to ascertain how many clinical
studies had been published, we proceeded to searches for
primary literature. Medline and EMBASE searches relied on
existing indexing terms even though they may not have cap-
tured every relevant article. In contrast, when we prepare a
full evidence review, we test alternate search strategies to
ensure articles are not missed.

Researching and writing the reports also gave the CEP
staff a quick working knowledge of new topics and the con-
troversies surrounding them. This made subsequent discus-
sions with the committees more productive. At the meet-
ings where we presented our preliminary findings, we could
explain the strengths and weaknesses of the evidence base
and predict what questions might not be answerable in an
evidence-based manner. We could also explain why it would
not be possible to conduct a comprehensive review of the
evidence in a short period of time, illustrating the point by
showing all the different indications that would have to be
considered and how much evidence would have to be ana-
lyzed.

The committee members were satisfied with the quick
turnaround time of the evidence inventory reports and have
expressed interest in commissioning more reports of this
type when they are presented with a technology with multi-
ple indications. Furthermore, the committees gained a new
understanding of evidence-based medicine and of the lim-
itations on what evidence can tell us. In addition, because
the inventory reports identified gaps in the evidence base, it
encouraged one of our committees to seek out local evidence
on a new technology.

Evidence inventories are different from horizon scan-
ning reports sometimes published by HTA organizations
(2;9). Horizon scanning reports analyze limited primary data
while evidence inventories report primarily the quantity and
type of evidence on hand. Horizon scans take into consider-
ation the regulatory and commercial status of a technology
and the potential market for use of that technology. Those
factors are considered by the committees that use our evi-
dence inventories, and may be the basis for their request for
an evidence inventory, but we do not include them in the
reports themselves.

The Euroscan HTA prioritization process (11) takes the
availability of evidence into account, but is based primar-
ily on cost and diffusion factors. HTA providers surveyed
by Douw and Vondeling (2) most frequently reported cost,
potential benefits, and organizational consequences as the
criteria most often used for prioritizing HTA topics: avail-
ability of evidence was not widely considered.

CONCLUSIONS

Evidence inventory reports do not provide the final word
on emerging technologies, but can help HTA users decide
whether to proceed with full reviews of evidence on a topic of
interest or to make an interim decision without that evidence.
The reports are brief and easy to understand, and they can
be completed in a matter of days, fitting into the decision-
makers’ busy schedules. The time and other resources in-
vested in these reports can potentially pay off in time saved
searching for evidence that does not exist or obtaining and
analyzing evidence that is unlikely to affect clinical deci-
sion making. Both hospital-level and national HTA centers
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should consider developing their own inventory products to
meet their clients’ particular needs.
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