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While renal trauma management has shifted to conservative nonoperative management, insufficient data exist to guide interhospi-
tal renal trauma transfer protocols. Secondary overtriage is defined as the potentially avoidable transfer of patients from a lower to a
higher-level trauma center despite the lack of need for higher-level care. The goal of this study was to determine the prevalence and

A retrospective cohort study was performed of all renal trauma patients transferred to a level 1 institution between 2005 and 2017.
Secondary overtriage was defined as a potentially avoidable transfer that consisted of hospital stay <72 hours with survival, no sur-
gical or interventional radiology procedure, and all nonabdominal Abbreviated Injury Scale scores of <3 after transfer. Multivariate
logistic regression was performed to estimate odds of secondary overtriage based on predefined clinical criteria.

Of the 612 renal trauma patients transferred between 2005 and 2017, 71 (11.6%) met the criteria for secondary overtriage. Female
patients and patients coming from level IV/V trauma centers were more likely to have potentially avoidable transfers (p =0.01 and
p <0.001, respectively). Mean (SD) Injury Severity Score was 10 (4.2) and 30.7 (14.3) in overtriaged and appropriately triaged
patients, respectively (p <0.001). Of the 71 overtriaged patients, 70.4% had isolated renal injuries. Patients with isolated renal in-
juries (odds ratio, 39.0; 95% confidence interval, 16.44-105.39) and those transferred from a level IV/V trauma center (odds ratio,

Within our regional trauma system, the majority of secondary overtriage was due to potentially avoidable transfers from level IV/V
centers and of patients with isolated renal injuries. By implementing strategies to reduce the secondary overtriage burden on major
trauma centers, regional trauma systems can avoid unnecessary costs while maintaining patient safety and ensuring appropriate

care. (J Trauma Acute Care Surg. 2022;92: 1061-1065. Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.)
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3.85; 95% confidence interval, 1.64-9.61) had a higher likelihood of secondary overtriage.
CONCLUSION:
LEVEL OF EVIDENCE: Therapeutic/care management, Level II1.
KEY WORDS: Renal trauma; resource utilization; secondary overtriage.

hile renal trauma management has shifted to a more con-
servative, nonsurgical management strategy over the last
few decades, there is a lack of data on interhospital transfer pro-
tocols and the impacts of trauma level designation on renal trauma
outcomes.' ™ Emergency departments are required to evaluate and
stabilize patients after they present and then can consider transfer to
a higher-level center if they lack the expertise or resources neces-
sary to manage the patient.’ Most regional trauma centers are de-
signed with triage in mind to ensure that patients can be transferred
appropriately and in a timely manner, and studies have shown ben-
efit in outcomes and mortality for severely injured patients who are
transferred from a lower-level to higher-level trauma center.®’
However, there are limited protocols in place to guide providers
when assessing individual injury patterns or indications for transfer,
and thus, the reason for transfer is based on individual provider
clinical judgment, which can be subjective and variable.® The lack
of clear guidelines increases risk for secondary overtriage or a po-
tentially avoidable transfer of a patient to a higher-level trauma cen-
ter from a lower-level trauma center when they could have been
managed appropriately at the originating lower-level center (Sup-
plemental Digital Content, http:/links.lww.com/TA/C294).%
However, as trauma systems usually function independently
from one another, hospital-level overtriage practices remain
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unknown. The aim of this study is to evaluate a cohort of renal
trauma patients transferred to a level I trauma center to deter-
mine the prevalence and predictors of secondary overtriage,
with the goal of identifying critical features that could help
optimize triage for renal trauma. We hypothesized that pa-
tients with isolated and low-grade renal injuries are less likely
to benefit from transfer to a higher-level of care because of a
low likelihood of requiring specialized interventions.

PATIENTS AND METHODS

After receiving approval from the Institutional Review Board
at the University of Washington, a retrospective cohort study was
performed analyzing the Harborview Trauma Registry from
January 2005 to 2017. Using International Classification of Dis-
ease version 9 codes, patients with traumatic renal injuries were se-
lected. Patients who were triaged initially at Harborview Medical
Center were excluded from the study. Patients were assigned
American Association of Surgery for Trauma (AAST) renal
trauma scores based on radiographic imaging.” Past medical his-
tory, demographics, trauma type, and mechanism of injury were
obtained via chart review.

The primary outcome of this study was the rate of second-
ary overtriage of patients transferred to Harborview Medical Cen-
ter, which is the primary referral center for approximately 214
lower-level trauma centers across the Pacific Northwest. Addi-
tional covariates, such as trauma level designation of referring
hospital, concurrent nonrenal solid organ injury, isolated renal in-
jury, Injury Severity Score (ISS), and AAST injury grade were
assessed to determine impact on odds of potentially avoidable
transfer. Hospital-level outcome variables included length of stay
and disposition after hospital stay.

Patients were categorized as either necessary transfers or
potentially avoidable transfers, termed secondary overtriage."
Secondary overtriage was defined as a potentially avoidable
transfer in which a patient had all nonabdominal Abbreviated In-
jury Scale (AIS) scores of <3, a hospital length of stay <72 hours
with survival, no intensive care unit admission, no operating
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room procedure, and no renal-specific interventional radiologic proce-
dure. Isolated renal injury was defined as no other concurrent abdom-
inal organ injury and all nonabdominal AIS scores of <3. Transfers
were termed potentially avoidable based on the receiving hospital's
characteristics noted previously, as resources, staffing, and capabilities
of'the transferring hospital were not able to be directly evaluated.

Bivariate analysis using Student's ¢ test, x> analysis, and
the Mann-Whitney U test, where appropriate, was used to compare
patients based on necessary transfer versus secondary overtriage.
Multivariate logistic regression was then used to identify inde-
pendent factors associated with likelihood of secondary overtriage.
Age, severity of renal injury (AAST grade IVor V vs. grades IHII),
presence of isolated renal injury, mechanism of injury, and transfer-
ring center American College of Surgeons (ACS) trauma level
designation (levels IV and V vs. levels II and III) were all included.
Notably, ISS was not included in the model because it is
multicollinear with AAST renal injury severity. All statistical
analyses were completed using R version 3.5.1 (R Foundation
for Statistical Computing, Vienna, Austria; 2018). A p value of
<0.05 was considered statistically significant. Multivariate model
fit was assessed using the Hosmer-Lemeshow goodness-of-fit
test and by calculating the area under the curve for the receiver
operating characteristic curve. Results were reported in accor-
dance with the Strengthening the Reporting of Observational
Studies in Epidemiology checklist.

RESULTS

Six hundred twelve patients who had been transferred to
our level I trauma center for renal injuries from 2005 to 2017
were identified. Seventy-one patients (11.6%) were found to
meet the criteria for secondary overtriage, while 541 (88.4%)
were defined as necessary transfers. The overall mean age for the
sample was 40.5 years (SD, 18.8 years), with the mean age in the
necessary and overtriaged groups being 40.6 years (SD, 18.8 years)
and 39.3 years (SD, 19.3 years), respectively (p = 0.58). One hun-
dred forty-nine patients (24.3%) identified as female, with 141
(94.6%) being needed transfers. Blunt traumas accounted for 574
renal injuries (93.8%), and penetrating traumas accounted for
38 renal injuries (6.2%). Median hospital length of stay was
9 days (interquartile range [IQR], 4-18 days) for the necessary
transfer patients and 2 days (IQR, 1-2 days) for the overtriaged
patients (p < 0.01). Median intensive care unit length of stay
was 2.8 days (IQR, 1.4-8.3) for the necessary transfer patients
and 1.0 (IQR, 0-1.4) for the overtriaged patients (p < 0.01).

There was no significant difference in likelihood of needed
transfer versus secondary overtriage on bivariate analysis based
on renal injury grade, mechanism, or patient age (Table 1). How-
ever, patients being transferred from lower designation trauma
centers (level IV and level V) were more likely to be overtriaged
as opposed to those from higher level centers (level II and level
II; p < 0.001). Similarly, patients who were overtriaged had sig-
nificantly lower ISS relative to needed transfers (ISS, 10 + 4.2
vs. 30.7 £ 14.3; p < 0.001). Mean abdominal AIS was 3.3 (SD,
0.9) for the necessary transfer patients and 2.8 (SD, 0.7) for the
overtriaged patients (p < 0.01). Furthermore, 20.3% (110 of
541) of necessary transfers had a head AIS score of 23, while
only 2.8% (2 of 71) of overtriaged patients had a head AIS score
of 23 (p <0.001). Presence of isolated renal injury was significantly

© 2021 Wolters Kluwer Health, Inc. All rights reserved.

TABLE 1. Demographics and Injury Details of Patients
Transferred With Traumatic Renal Injuries

Potentially
Necessary Avoidable

Total Transfers Transfers p

Patients (%) 612 541 (884) 71 (11.6)

Age, mean (SD), y 40.5 (18.8) 40.6 (18.8) 39.3(19.3) 0.58

Female (%) 149 (24.3) 141 (26.1) 8(11.3) 0.01

Transferring hospital trauma <0.001
designation
Level 1I 62(10.1) 62 (11.5) 0
Level I1I 263 (43.0) 253 (46.8) 10(14.1)

Level IV 179 (29.2) 143 (264) 36 (50.7)
Level V 14 (2.3) 10 (1.8) 4(5.6)
Undesignated 94 (15.4) 73(13.5) 21(29.6)

Mode of transfer <0.001
Ambulance 252 (41.2) 191(353) 61(85.9)
Helicopter 171 (27.9) 165 3(0.5) 6(8.5)

Fixed wing 179 (29.2) 177 (32.7) 2(2.8)
Unspecified 10 (1.6) 8(1.5) 2(2.8)

Injury mechanism 0.12
Blunt 574 (93.8) 504(932) 70 (98.6)
Penetrating 38(6.2) 37 (6.8) 1(14)

ISS, mean (SD) 28.3 (15.1) 30.7 (14.3) 10.0 (4.2) <0.001

Renal injury grade 0.18
1 133 116 (21.4) 17 (23.9)

I 86 74 (13.7)  12(16.9)
11 204 175 (32.3) 29 (40.8)
v 130 119 (22.0) 11 (15.5)
v 25 25 (4.6) 0
Missing 34 32(5.9) 2(2.8)

Isolated renal injury 127 (20.8) 69 (12.8) 58 (81.7) <0.001

Initial ED SBP <90 mm Hg 31 (5.1 31(5.7) 0 0.07

Liver injury <0.001
No liver injury 421 (68.8) 358 (66.2) 63 (88.7)
Low-grade liver injury 84 (13.7) 79 (14.6) 5(7.0)

(OIS I-I1)
High-grade liver injury (OIS 107 (17.5) 104 (19.2) 342
II-V)

Spleen injury <0.001
No spleen injury 423 (69.1) 358 (66.2) 65(91.5)
Low-grade spleen injury (OIS~ 64 (10.5) 59 (10.9) 5(7.0)

111)
High-grade spleen injury (OIS 125 (20.4) 124 (22.9) 1 (1.4)
I-1V)

Length of stay, median (IQR), d 7 (3,16) 9(4,18) 2(1,2) <0.001

Disposition <0.001
Home 392 (64.1) 327 (60.4) 65 (91.5)

SNF 101 (16.5) 100 (18.5)  1(1.4)
Rehab 34 (5.6) 34 (6.3) 0
Morgue 35(5.7) 35(6.5) 0
Other 50(8.2) 45(8.3) 5(7.1)

Bolded p-values indicate statistical significance.
ED, emergency department; OIS, organ injury scale; SBP, systolic blood pressure; SNF,
skilled nursing facility.

associated with secondary overtriage (p < 0.001). There was a
6.5% mortality rate (n = 35) in the needed transfer group and,
by definition, no mortality noted in the overtriaged group.
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On multivariate logistic regression analysis assessing for
odds of secondary overtriage (Table 2), the presence of high-
grade renal injury (odds ratio [OR], 0.26) was independently as-
sociated with a decreased odds of inappropriate transfer/secondary
overtriage. However, after adjustment for mechanism of injury,
patient age, and severity of injury, the presence of isolated renal
injury (OR, 39.0) and transfer from a lower ACS trauma desig-
nation facility (OR, 3.85) were both significantly associated
with increased odds of secondary overtriage. Model fit was
deemed appropriate with a Hosmer-Lemeshow of p = 0.55 and
an area under the curve of 0.91.

DISCUSSION

In this study, we examined the prevalence and predictors
of secondary overtriage for renal trauma patients who were trans-
ferred to our level I trauma center. We found that patients trans-
ferred from lower-level trauma centers (level IV or V) were at in-
creased odds of secondary overtriage, that patients with high-
grade renal injury (AAST grade IV or V) were associated with
increased odds of necessary transfer, and that patients with iso-
lated renal injuries were very unlikely to require transfer to a
higher level of care. This latter finding confirms a recent study
from our group that found that patients with isolated renal injury
did not require transfer to a level I trauma center and could be
safely managed both on the floor and at a lower level facility.''

A recent study using the National Trauma Data Bank found
that odds of intervention versus nonoperative management for
traumatic renal injuries was similar when comparing level I
trauma centers to non—level-I trauma centers and that management
of these injuries was similar across level designations.'> Another
study analyzing the National Trauma Data Bank showed that more
than half of 8,156 patients (53%) transferred to a level /Il trauma
center had low-grade renal injuries (AAST I and II) and that
37% of the transferred patients met the criteria for secondary
overtriage.'® Within the group that met the definition for sec-
ondary overtriage, 59% had low-grade renal injuries.

These data suggest that, on a national level, secondary
overtriage is prevalent and is not isolated to specific trauma
systems. However, national database analyses often lack the level
of detail necessary to assess reasons for transfer (i.e., insurance
status, patient transfer requests, census burden at transferring hos-
pital, or other patient/institution factors driving transfer) and lack
the granularity necessary to show whether patients do better in a
higher level of care. Therefore, single-institution studies are often

TABLE 2. Multivariate Logistic Regression Analysis of Odds for
Secondary Overtriage

OR 95% CI
Age 0.98 0.96-1.00
High-grade renal injury (AAST IV-V) 0.26 0.09-0.66
Isolated renal injury 39.0 16.44-105.39
Penetrating trauma 0.32 0.01-2.74
ACS level IVor V transferring hospital 3.85 1.64-9.61

Bolded p-values indicate statistical significance.
CI, confidence interval.
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needed to develop protocols within systems. While hospital sys-
tems want to maximize patient outcomes and ensure best possible
care, potentially avoidable transfers have been shown to increase
costs, delay definitive care, and cause undue burden on both pa-
tients and regional trauma systems.'®> Secondary overtriage can
also shift resources away from critically ill gatients who would
truly benefit from level I trauma center care.® Furthermore, prior
studies have shown that isolated renal injury can be safely man-
aged at lower-level centers.'"'* These data highlight the need
for appropriate assessment and implementation of transfer guide-
lines to manage renal trauma patients.

Reducing hospital costs benefits not only hospital systems
but also the patients they serve. Estimated costs for overtriaged
patients at a level I trauma center, including trauma center charge
and emergency department charges, can exceed $60,000 per pa-
tient.'> By analyzing factors that lead to secondary overtriage and
implementing protocols to optimize management of renal trauma
patients, hospitals can ensure appropriate distribution of resources
while reducing the financial burden for patients and payers.

While overtriage is important to monitor for any trauma
system, it is also equally important to monitor for undertriage
or the lack of transfer to a higher-level care facility when needed.
Avoiding undertriage has been shown to reduce trauma-related
morbidity and mortality, and as such, the ACS advocates that
a <5% undertriage rate is an acceptable limit, while a 25% to
35% overtriage rate is acceptable.'® In our study, 11.6% of patients
met the criteria for secondary overtriage, which is well within the
ACS limit. While advocating for the best possible care for patients
is the goal, in the face of ever-growing hospital costs and finite
resources, it is vital to investigate opportunities to improve both
patient care and costs.

There are several limitations of this study. We can only
speculate as to the reason patients were transferred and cannot
analyze the various factors influencing transferring center deci-
sion making, such as hospital resources, physician availability/
comfort, hospital census, and patient comorbidities. As such, we
chose to evaluate secondary overtriage from the perspective of
the receiving center as “potentially avoidable” transfers, where
overtriaged patients did not require the higher level of care a level
I center can uniquely provide. Furthermore, we do not have access
to transfer protocols that might exist at participating transfer
centers. Data come from a single regional trauma system of pa-
tients transferred to a level I center; thus, we do not capture pa-
tients overtriaged within the system to level II or III centers.
Lastly, this is a retrospective cohort study based on an institutional
trauma registry, the quality of which is dependent on health record
abstraction.

CONCLUSION

Secondary overtriage represents a potential burden to both
patients and regional trauma systems. By identifying factors associ-
ated with secondary overtriage, hospital systems can more effec-
tively devise plans and protocols to better use health care resources
and ensure appropriate care.
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