
1Parchuri E, et al. Trauma Surg Acute Care Open 2023;8:e001200. doi:10.1136/tsaco-2023-001200

Open access 

Association between trauma triage and time- to- vaso- 
occlusive events in patients with sickle cell disease 
after traumatic injury: a retrospective study
Ektha Parchuri    ,1,2 Maria Pacella- LaBarbara,3 Julia O’Brien,1 Danielle S Gruen    ,2 
Frances Guyette    ,3 Joshua B Brown    ,2 Laura De Castro,4 
Charles R Jonassaint    1,4

To cite: Parchuri E, 
Pacella- LaBarbara M, O’Brien J, 
et al. Trauma Surg Acute Care 
Open 2023;8:e001200.

1Center for Research on Health 
Care, University of Pittsburgh, 
Pittsburgh, Pennsylvania, USA
2Surgery, University of 
Pittsburgh School of Medicine, 
Pittsburgh, Pennsylvania, USA
3Emergency Medicine, University 
of Pittsburgh, Pittsburgh, 
Pennsylvania, USA
4Section of Benign Hematology, 
Department of Medicine, 
University of Pittsburgh, 
Pittsburgh, Pennsylvania, USA

Correspondence to
Dr Charles R Jonassaint;  
cjonassaint@ pitt. edu

Received 24 June 2023
Accepted 9 October 2023

Original research

© Author(s) (or their 
employer(s)) 2023. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Introduction Sickle cell disease (SCD) is associated 
with vaso- occlusive events (VOEs) that can lead to 
disease complications, including early mortality. Given 
that similar inflammatory responses characterize VOE 
and traumatic injury, injured patients with SCD may be 
vulnerable to acute complications. This study is the first 
to examine whether traumatic injury is associated with 
increased severity of future VOEs.
Methods This cohort study was conducted using 
electronic health record data from an SCD clinic in Western 
Pennsylvania; 356 patients with SCD from January 2000 to 
July 2021 were identified via retrospective chart review. 55 
patients were eligible based on continuous medical record 
data spanning 1 year preinjury and postinjury. Patients 
were sorted into three treatment groups based on injury 
management: (1) Neither triage to trauma team activation 
(TTA) nor inpatient admission (Early Discharge), (2) Triage 
but no inpatient admission (Triage Only), and (3) Triage and 
In- patient. Outcomes included time from injury to first VOE, 
annual VOE counts requiring an emergency department (ED) 
visit, and ED length of stay (LOS) for the first VOE after injury.
Results Early Discharge individuals experienced a VOE 
event within 2.93 days of injury, significantly shorter time 
to event than Triage and In- patient individuals at 52.375 
days and Triage Only individuals at 100.16 days (p=0.0058). 
No difference in annual VOE counts was noted postinjury 
across all groups. However, a significant increase in VOE LOS 
preinjury (16.1 hours) to postinjury (77.4 hours) was noted 
only for the Triage Only group (p=0.038). Cox regression 
model showed that shortened time to VOE events was 
marginally associated with TTA status (p=0.06).
Conclusion Despite minimal changes in long- term 
VOE outcomes after injury, traumatic injuries may 
accelerate the time- to- VOE among the Early Discharge 
group. Therefore, future research is warranted to analyze 
whether the absence of postinjury triage assessment and 
intervention may cause unforeseen physiologic stressors 
contributing to VOE outcomes.
Level of evidence Level IV: retrospective case- control 
study with three negative criteria.

INTRODUCTION
Traumatic injury1 is the leading cause of death for 
children and younger adults2 and is associated with 
increased risk of chronic pain syndromes that are 
prevalent for years postinjury3 and health compli-
cations.4 Several factors link traumatic injury to 

increased risk for later morbidity and mortality. 
Traumatic injury initiates a systemic reaction that 
triggers an inflammatory response and activates 
the coagulation cascade.5 Though this process is 
necessary for healing,6 prolonged and imbalanced 
systemic inflammation from tissue damage can 
cause an overproduction of proinflammatory cyto-
kines7 and causes endothelial dysfunction at unre-
lated sites.8 The resulting tissue edema and tissue 
hypoxia incites further damage, which may lead to 
increased mortality.5 6

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The temporal relationship between traumatic 
injury and adverse patient outcomes is currently 
unknown in the sickle cell disease (SCD) 
population.

 ⇒ Prior case studies suggest that exposure to 
injury causes rigorous sickling of red blood cells, 
providing high evidence of future pulmonary 
embolism and deep venous thrombosis risk; this 
is however only applicable to patients with SCT.

 ⇒ This dearth of knowledge has been known to 
lead to poor pain management, communication 
barriers, and decreased quality of care for 
injured patients with SCD.

WHAT THIS STUDY ADDS
 ⇒ This study is the first to quantify whether 
exposure to traumatic injury accelerates 
episodic vaso- occlusive pain events in patients 
with SCD.

 ⇒ Specifically, those with a trauma triage for 
any injury severity benefit from this additional 
assessment and/or inpatient admission for their 
injuries.

 ⇒ These results can be used to inform guidelines 
and interventions for injured patients with SCD.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This study reveals a critical need for future 
research to explore the physiological response 
to trauma which can explain current findings.

 ⇒ Additionally, as patients with SCD continue 
to be excluded in trauma registries across the 
nation, intentional efforts for inclusion and 
representation within clinical research is greatly 
needed.
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This inflammation and coagulation response to injury could 
be particularly concerning for patients with sickle cell disease 
(SCD), as SCD is characterized by a pathologic inflammatory 
cascade—even in the absence of polytrauma.9 SCD is an inher-
ited hemolytic disorder caused by the polymerization of hemo-
globin S (HbS) that affects nearly one in 500 African Americans, 
many of whom are from disadvantaged backgrounds. Polymer-
ization of HbS results in early destruction of erythrocytes, which 
releases hemoglobin and heme iron into the plasma; this process 
causes endothelial dysfunction, ultimately instigating vaso- 
occlusion, a blockage of blood vessels.10 The degree of hemolysis 
can differ by SCD genotype, resulting in phenotypic variability 
of the disease.11 12 Recurrent and episodic vaso- occlusive events 
(VOEs) cause tissue damage as a result of oxidative stress, activa-
tion of leukocytes and platelets, and the release of inflammatory 
cytokines.13 Thus, in SCD, the physiological response to trau-
matic injury and resulting inflammatory cascade may trigger or 
increase likelihood of VOE. Patients with VOE experience acute 
and chronic pain, resulting in emergency department (ED) visits, 
hospitalization, and/or evolving pain management needs.14 It is 
therefore likely that SCD may be a risk factor that needs to be 
accounted for in trauma triage to trauma team activation (TTA).

Trauma disproportionately impacts racial and ethnic minority 
groups, with African Americans living in high poverty neigh-
borhoods having the highest risk of mortality and prevalence of 
chronic pain after injury.3 15 Consequently, patients with SCD, 
most of whom are of African descent, represent a vulnerable 
population that may respond to and recover differently from 
traumatic injury compared with those without SCD. Yet, there 
is a dearth of research on the prevalence and clinical impact of 
traumatic injury among patients with SCD;16 the extant literature 
is limited to case reports of such potential association among 
specific populations (eg, infants and victims of homicide).17 18

TTA based on trauma triage protocol and inpatient admission 
drastically improve both in- hospital and 1 year mortality and 
minimize future risk of secondary complications or disability 
among injured patients.19 20 Despite these data, no specific 
prehospital guidelines or protocols exist for evaluating injured 
patients with SCD requiring emergency interventions, as prior 
research is limited and protocols tend to cover pain management 
and resuscitation for trauma patients more broadly. Therefore, 
it is of critical public health importance to analyze whether trau-
matic injury has an impact on SCD, to not only analyze whether 
the SCD population is an emerging subset of trauma patients at 
greater risk for poor outcomes, but also to develop guidelines 
for clinicians and emergency services providers to appropriately 
care for patients with SCD who are acutely injured.

Given the benefits of trauma triage and inpatient care in non- 
SCD populations,19 20 the primary objective of this study was to 
analyze whether ED management of the traumatic injury (eg, 
TTA and intensive care unit/inpatient admission status) medi-
ates the link between injury and VOE outcomes and time- to- first 
VOE postinjury. The secondary objective was to analyze whether 
traumatic injury is associated with VOE outcomes, including (1) 
Annual frequency of VOEs and (2) ED length of stay (LOS) for 
the first VOE after an injury among patients with SCD. We also 
assessed whether the type of injury (blunt vs penetrating) has an 
effect on VOE outcomes.

METHODS
Study design and population
This study uses retrospective EMR data from the UPMC Adult 
Comprehensive Sickle Cell Clinic Patient registry, which includes 

patients with a confirmed SCD diagnosis who have received care 
at the clinic from January 2000 to July 2022. Our study popu-
lation consisted of all patients with SCD included in the registry 
aged ≥18 years with at least one diagnosed traumatic injury 
event during an acute care encounter at 1 of 11 urban levels 1 
and 2 trauma centers in Western Pennsylvania. Records of ED 
visits, Trauma History and Physical documentation, and ambu-
lance records from 2000 to 2021 were reviewed to identify prior 
history of traumatic injury.

Consistent with WHO reporting, we identified records as 
traumatic injury- related if they had any of the following Inter-
national Classification of Diseases (ICD), Ninth Revision codes 
(ICD 9) as a primary or secondary diagnosis, between 800–839, 
850–904, 910–918, 925–929, 940–959 representing fractures 
of extremities; open wounds; superficial, internal, or crushing 
injuries; and spinal or nerve- related injuries.21 We defined the 
index date as the date of the most recent traumatic injury for 
each patient. Patients were excluded if EHR did not have at least 
one other clinical encounter for 1 year preindex and postindex 
date, or if the injury occurred more than 6 hours prior to docu-
mentation, was an isolated fall, or if the patient was incarcerated 
at the time of injury.

Measures
The following data were recorded via medical record review: 
age, gender, lab- confirmed SCD genotype, date of traumatic 
injury (index date), ED site, mechanism of injury, triage status 
after TTA (both SCD and trauma triages), and inpatient admis-
sion status.

ED treatment groups based on trauma triage and inpatient 
admission status
Study participants were categorized into three ED management 
groups based on their trauma triage and inpatient admission 
status. It has been found that TTA/trauma triage and inpatient 
admission improve both in- hospital and 1 year mortality and 
minimize future risk of secondary complications or disability 
among injured patients19 20 and therefore may be predictive of 
outcomes post injury in the SCD population. We defined our 
study cohorts as follows: (1) Patients with neither trauma triage 
nor inpatient admission were categorized as ‘Early Discharge’; 
their care included vital sign monitoring and initial examination 
by ED providers, followed by discharge to home. (2) Patients 
with only trauma triage to TTA but not inpatient admission 
are categorized as ‘Triage Only’; care included initial labs and 
monitoring by ED providers, and patients were discharged home 
after evaluation. (3) Patients with both trauma triage to TTA and 
inpatient admission are categorized as ‘Triage and In- patient’, 
sometimes necessitating acute care surgical management after 
evaluation.

SCD-related outcomes
We assessed three different outcomes. (1) Time- to- first VOE 
after the index date was defined as the time from injury to the 
first VOE requiring an ED or inpatient visit. If patients in the 
Triage and In- patient cohort experienced a VOE during their 
index hospitalization, this was still counted as a first VOE from 
time of injury. (2) Annual frequency of VOE events was measured 
by number of ED visits 365 days before and after the index date. 
(3) ED LOS of the most recent VOE event (reported in hours) 
immediately before and after the index date; LOS was assessed 
as the time between the date of admission for a VOE event to 
date of discharge. Two VOE events occurring within 280.8 hours 
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of each other were deemed as one event.22 Based on prior liter-
ature, VOE events were identified using ICD- 9 codes 282.62, 
282.64, 282.69, and 282.42 from ED visit documentation, 
representing vaso- occlusion both with and without crisis.23

Statistical methods
Descriptive statistics were done to assess demographics and 
clinical characteristics. We represent means (m), and frequen-
cies. For the primary objective, log- rank test was used to analyze 
time- to- VOE differences between the three treatment groups. 
We obtained survival curves using Kaplan- Meier stratified by 
trauma triage or inpatient admission status. Trauma triage/TTA 
status, inpatient admission, age, and sex were included as poten-
tial confounders, as age and sex may have an impact on SCD 
pathophysiology. For the secondary objective, preinjury and 
postinjury differences in annual frequency of VOEs and ED LOS 
were assessed using paired t- tests. Next, we assessed the impact 
of injury type (blunt vs penetrating) using two- sample t- tests. 
We tested ED management group differences (comparing Early 
Discharge, Triage Only, and Triage and In- patient cohorts) in 
preinjury and postinjury VOE outcomes using analysis of vari-
ance. All analyses were conducted using R V.4.1.3.

RESULTS
The patient registry included 356 adult patients with an SCD 
diagnosis who had a patient encounter from January 2000 to 
July 2021; 95 African American patients with SCD had a docu-
mented traumatic injury in that same timeframe. Patients were 
excluded if traumatic injury did not occur within 6 hours of 
documentation (n=10), had missing health record information 
1 year before and after injury date (n=9), or incarceration at 
time of injury (n=3). Patients with isolated falls (n=18) were 
also excluded from this analysis. A total of 55 African American 
patients (male 48%, average age=37.6 years, SD=11.0) were 
used for our analysis, corresponding to genotypes Hb SS (n=26), 
Hb SC (n=16), HbSβ+ thalassemia (n=7), HbSβ0- thalassemia 
(n=3), and other (n=3) (table 1).

Of all patients with SCD, 49.1% had trauma triage to TTA 
after an injury, and 30.1% were admitted to an inpatient unit 
after the index injury. In this review of 55 patients, there were 
no SCD individuals with an inpatient admission for their injuries 
without a TTA; therefore, individuals with an isolated admission 
postinjury were not addressed in our analysis. Table 1 shows the 
number of patients in each of the ED management groups. Blunt 
injuries represented the most common mechanism of injury 
across all groups (82.9%). The proportion of penetrating injuries 

tended to be higher in the Triage Only (23.1%) and Triage and 
In- patient (20%) ED management groups, compared with Early 
Discharge (7.1%) (Ｘ2=2.577, p=0.276).

Primary objective analysis
Time-to-VOE after injury stratified by ED management
Time- to- VOE after an injury was shortest for Early Discharge 
patients. Kaplan- Meier log- rank test showed that for all study 
patients with SCD, the time- to- first VOE was 26.25 days after an 
injury. Patients with Early Discharge experienced a VOE event 
within 2.93 days of their injury, followed by Triage and In- pa-
tient at 52.375 days and Triage Only at 100.16 days (K2 log 
rank=10.3, p=0.0058) (figure 1).

Independent effects of TTA and inpatient admission were 
also assessed separately. Controlling for SCD genotype, age, 
and gender, the Cox regression model showed a marginal effect 
of TTA status on VOE events (K2 log rank=12.09, p=0.06). 
Patients with a TTA experienced a VOE event at 79.65 days (K2 
log rank=9.5, p=0.002) post injury; similarly, patients with an 
in- patient admission experienced a VOE event at 52.16 days (K2 
log rank=0.9, p=0.33) (figure 2).

Secondary objectives analysis
Changes in annual VOE count and ED LOS postinjury
There were no significant preinjury postinjury differences in the 
annual VOE count (m=5.9 vs m=6.03, t=1.982, p=0.716) or 
average ED LOS of VOE (m=41.87 hours vs m=25.14 hours, 
t=1.984, p=0.185). Stratifying by mechanism of injury (ie, 
blunt or penetrating), there were no significant pre- post differ-
ences or between- group differences in annual VOE count for 
blunt (m=5.78 vs m=6.57, t=1.982, p=0.512) or penetrating 
(m=1.75 vs m=3.75, t=1.986, p=0.323) injuries. No within- 
group differences in average VOE ED LOS post injury for blunt 
(m=29.2 hours vs 41.9 hours, t=1.984, p=0.326) or penetrating 
(m=1.44 hours vs m=14.4 hours, t=1.998, p=0.229) injuries 
was noted. No between- group effects were noted (table 2).

Table 1 Cohort demographics and mechanism of injury 
characteristics

Characteristics
Total group 
(n=55)

Early 
discharge 
(n=28)

Triage only 
(n=10)

Triage and 
inpatient 
(n=17)

Age, mean (SD) 37.6 (11) 34.8 (10) 36.1 (10.2) 40.9 (12)

Gender, n (%)

  Female 42 (51.2) 16 (57.1) 8 (80) 5 (29.4)

  Male 26 (48.8) 12 (42.9) 2 (20) 12 (70.6)

Mechanism of injury, n (%)

  Blunt 47 (82.9) 26 (92.9) 8 (80) 13 (76.5)

  Penetrating 8 (17.1) 2 (7.1) 2 (20) 4 (23.5)

Demographic and mechanism of injury characteristics for the total sample and 
cohorts are defined above. No significant differences in characteristics were noted 
between cohorts.

Figure 1 Kaplan- Meier curves showing effect of ED management 
on time- to- VOE after an Injury. Time- to- VOE after an injury is further 
stratified by ED management groups. For Early Discharge patients, 
time- to- VOE is less than 100 hours or 3 days. This is to be compared 
with Triage Only and Triage and In- patient patients, with time- to- VOE 
of 2404 hours (or 100 days) and 1257 hours (52 days), respectively. ED, 
emergency department; VOE, vaso- occlusive event.
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Diffferences in VOE outcomes by ED management
There were no ED management group differences for annual 
frequency of VOE preinjury or postinjury (table 2). For ED 
LOS, there were no between- group effects for ED management; 
however, within- group differences revealed that the Triage Only 
post injury (m=77.4 hours) was significantly higher than prein-
jury measures (m=16.1 hours, t=2.201, p=0.038) (table 2). 
When the triaged groups were combined, SCD individuals who 
had trauma triage to TTA experienced a significant postinjury 
increase in LOS for VOE (mean differenc=34.06 hours, t=2.21, 
p=0.023), compared with LOS for VOE for those who were not 
triaged (Early Discharge), from 32.9 hours preinjury to 33 hours 
postinjury (t=2.006, p=0.997).

DISCUSSION
To our knowledge, this is the first study assessing trauma impact 
in SCD, and specifically VOE- related outcomes after traumatic 
injury among patients with SCD. In this study, individuals with 
penetrating injuries were overrepresented in Triage Only and 

Figure 2 Kaplan- Meier curves showing effect of triage and in- patient 
admission status on time- to- VOE after an injury. (A) Time- to- VOE 
stratified by triage status confirms earlier findings; for patients who 
are triaged by TTA after injury, time- to- VOE is 1912 hours (79.67 days). 
Patients without triage had a time- to- VOE of 18.3 hours (p=0.002). 
(B) Time- to- VOE stratified by in- patient admission status yields similar 
trends; for patients who are ultimately admitted to an in- patient unit 
after injury, time- to- VOE is 1252 hours (52 days). Patients without 
admission had a time- to- VOE of 21.4 hours (p=0.33). TTA, trauma team 
activation; VOE, vaso- occlusive event.
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Triage and In- patient groups, as opposed to the Early Discharge 
ED management group; this factor validates existing protocols 
that preferentially triage penetrating injuries which require 
immediate medical intervention. The annual frequency of VOE 
events experienced by individuals in our review at baseline 
(preinjury) was 5.9, and the average ED LOS of a preinjury VOE 
event was 22.5 hours; however, since a large proportion of VOE 
episodes can be managed at home, the actual rate of VOE may 
be underestimated.24

After injury, there is no significant increase in either annual 
VOE count or ED LOS for postinjury VOE. However, significant 
increases in ED LOS for VOE were noted in those who were ulti-
mately trauma triaged to TTA, irrespective of inpatient admis-
sion status. Since LOS for VOE was used to analyze severity of 
VOE,25 we assume that those with a trauma triage experienced 
an increase in severity of VOE. This is likely due to the severity 
of injury that requires a trauma triage to begin with.

Our results suggest that although there seems to be no inde-
pendent effect of injury on long- term impact on VOE outcomes, 
time- to- VOE may be impacted by injury management. Exposure 
to an injury may result in early onset of vaso- occlusion. Half of 
all patients with SCD experienced a VOE event within 26.25 
days after injury. Specifically, those without TTA and are there-
fore discharged early, experience faster time- to- VOE.

Results need to be replicated in a prospective cohort, however, 
increased incidence of VOEs post injury could be explained by 
the inflammatory response and coagulation cascade; plasma 
levels of proinflammatory cytokines (ie, IL- 1β) are generally 
increased in patients with SCD, specifically in the Hb SS geno-
type which is overrepresented of our sample.13 26 These markers 
are responsible for complement activation and leukocyte adhe-
sion, impacting coagulation and causing vaso- occlusion—this 
cycle is nearly identical for the inflammatory response after 
an injury. Therefore, it is likely that increased inflammatory 
response after an unresolved injury (perhaps caused by early 
discharge) is linked directly to early onset VOE, but translational 
studies are critically needed to quantify the link between acute 
and chronic physical stress and early erthyrocyte sickling in the 
context of SCD.

Prehospitalization care for patients with SCD undergoing a 
VOE event includes the administration of intravenous fluid to 
reduce blood viscosity and dilute the inflammatory cytokines 
associated with VOE.26 Patients who are injured commonly 
receive intravenous fluids depending on the level of trauma 
triage;27 therefore, it is likely that early onset VOE noted in 
patients who were not triaged could be attributed to lack of 
appropriate and timely administration of intravenous fluids. 
Nonetheless, since lack of trauma triage was the most predictive 
factor of early onset VOE, there remains a need for prospective 
studies to fully analyze causal links between injury and VOE- 
related outcomes.

Traditionally, perioperative management of SCD has been 
understudied; patients with SCD are at a heightened risk for 
sepsis, infection, thrombotic events, and longer LOS.28 Although 
routine preoperative blood transfusions may improve tissue 
oxygen delivery, transfusion may increase blood viscosity,29 
possibly contributing to poor VOE outcomes.

Patients with SCD also consistently report increased racial stig-
matization and socioeconomic barriers in access to care in EDs.14 
In the context of trauma, non- Hispanic white patients were more 
likely to receive an opioid analgesic in the ED than were African 
American patients, further exacerbating the severity of acute 
post- traumatic pain.30 Therefore, poor VOE outcomes after an 
injury may pose additional challenges in terms of continuity of 

care and pain management, resulting in increased hospitaliza-
tions and associated costs.31

A surprising finding of this study is that only one patient 
with SCD included in the study was triaged using the Emer-
gency Severity Index (ESI) to level 5 for a VOE in the absence 
of injury. Standard of care supported by the 2014 Evidence- 
Based Management of Sickle Cell Disease Expert Panel Report 
highlights the need for the ESI triage of all patients with SCD 
presenting to the ED at a minimum level 2.25 If VOE pain is 
more frequent and severe after an injury, this downplaying of 
ESI triage level may contribute to worsening complications 
associated with chronicity of SCD and injury pain or outcomes.

Clinical outcomes for patients with SCD with injuries 
are unknown due to a knowledge gap in the current litera-
ture;16 this is especially concerning, as SCD generally impacts 
quality of life in African American and Hispanic communi-
ties.32 Although our findings are preliminary, they highlight a 
substantial intersection between traumatic injury and height-
ened risk of poor VOE outcomes. Further research in the field 
is required to improve our understanding of changing psycho-
social and biological interactions, as well as to develop guide-
lines to appropriately assess and address subsequent chronic 
pain after trauma.

Some limitations of this study should be noted, including 
the restrospective nature of the data and reliance on medical 
records and consistent provider coding of VOE. As a result, 
demographic and clinical data—such as insurance status, intu-
bation, fluid, blood product, or analgesic management, and 
mortality—was not accounted for in this present review and 
should be explored as potential modifiers in future studies. 
Future studies should be designed prospectively to ensure 
comprehensive data collection given the present limitations. 
Additionally, we acknowledge that there may be VOEs self- 
managed by patients with SCD at home, or if patients presented 
to hospitals outside the 11 urban centers included in this 
study; therefore the true impact of injury on VOE incidence 
may be underestimated in our review. This is also applicable 
for any unplanned admissions for trauma- related complica-
tions that occurred outside these 11 urban centers. Our study 
did not provide insight on the monthly number of VOE events 
for 12 months after an injury; future studies should also aim 
to perform a subgroup analysis of different VOE time points. 
Further, ED treatment is not clearly defined, since there are 
no protocols defining standard of care for patients with SCD 
trauma, treatment provided during trauma triage and inpatient 
care can be highly variable between clinical teams; additional 
treatment given to injured patients with SCD was not recorded 
in this study. This can result in discrepancies in VOE- related 
outcomes. In addition, our review does not consider SCD indi-
viduals with an isolated inpatient admission after their injuries 
without a TTA, as they are not represented in our sample. 
Future studies should aim to expand their cohorts to include 
this subset should it be significant.

Lack of associations may be due to heterogeneity of trauma 
severity within the groups. Our study is limited by a lack of 
a national- level or institutional- level SCD registry, leading to 
inconsistent coding of VOE events and other complications. 
It has been reported in prior studies that SCD is not listed 
within the National Trauma Data Bank, which poses a barrier 
for further research in terms of representation of patients 
with SCD in clinical studies.33 Our study further supports this 
claim: SCD was not listed as a ‘pre- existing condition’ within 
our institutional- level trauma registry, resulting in under- 
representation and a low sample size.
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Future research can be directed towards greater inclusion of 
patients with SCD in trauma registries and studies to expand 
on measures such as demographic information, comorbidities, 
and prehospital treatment. Furthermore, there remains a crit-
ical need to understand mortality and long- term morbidity, 
quality of life outcomes, clinical and inflammatory biomarkers 
of injury severity, and the effect of critical surgical interven-
tions on SCD- related outcomes.

CONCLUSION
In conclusion, data from this retrospective cohort study suggest 
that patients with SCD who experience a traumatic injury 
develop early onset VOEs, and experience an increase in the 
frequency and duration of VOE events post trauma. This is espe-
cially true for patients with early discharge, or those who are not 
trauma- triaged to TTA or admitted to an inpatient service; more 
appropriate intervention may serve to prevent VOE. Given the 
likely intersection of inflammatory responses for both trauma 
and vaso- occlusion, further research is needed to inform care 
guidelines and adequately manage the exacerbation of chronic 
pain after injuries. Future research should be directed to address 
gaps in awareness and cultural competence when caring for 
patients with SCD after trauma, which disproportionately and 
negatively impact communities of color.
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