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ABSTRACT

AIMS: Severe hemorrhage remains the leading cause of preventable death on the battlefield. This study aims
to synthesize localized clinical protocols for blood management, focusing on the operational transition to
Whole Blood (WB) and the establishment of resilient blood reservoirs.

MATERIALS & METHODS: In this structured narrative review, document selection was guided by the PICO
framework across PubMed, Scopus, Web of Science, Google Scholar, SID, and Magiran databases (January 2000
to December 2025). Out of 145 initially retrieved sources, 30 localized clinical practice guidelines (CPGs) and
comprehensive reviews were sampled and analyzed across 5 strategic domains: whole blood transfusion, en
route care, alternative group A utilization, frozen RBCs, and proactive viral screening. Personnel competency
was categorized using Benner’s model.

FINDINGS: Whole Blood is the gold standard for hemostatic resuscitation due to its physiological component
ratios. Based on the 38% to 40% prevalence of group A blood in the Iranian population, utilizing Group A
whole blood for type-matched casualties in Level 3 facilities enhances logistical resilience in MASCAL by up
to 40% by reducing the burn rate of critical Group O supplies. Crucially, the safety of “Walking Blood Banks”
(WBB) depends on pre-screened reservoirs—soldiers with updated negative viral markers (HIV, HBV, HCV).
Frozen RBCs serve as a 10-year passive defense reserve in austere environments.

CONCLUSION: Hemostatic resuscitation with whole blood, a 40% increase in logistics resilience via the Group
A strategy, and securing walking blood banks through proactive peacetime viral marker screening are the core
pillars of localized military medicine that directly guarantee casualty survival.

KEYWORDS: Whole Blood; Hemostatic; Resuscitation; Walking Blood Bank; Viral Screening; Mass
Casualty Incidents; Operational Resilience.
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INTRODUCTION

The management of massive hemorrhage and
hemorrhagic shock resulting from penetrating
and blast injuries remains one of the principal
challenges in combat medicine and mass-casualty
incidents (MASCAL) [1]. Available statistics
indicate that hemorrhage is the leading cause of
preventable death in wartime crises, with a
substantial proportion of these fatalities occurring
during the first minutes after injury—the so-
called golden period [2]. In contemporary military
medicine, resuscitation has shifted from volume
replacement with crystalloid solutions toward
damage-control  resuscitation = (DCR) and
hemostatic resuscitation [3]. This paradigm shift
is based on the recognition that trauma causes
acute traumatic coagulopathy (ATC), and that
early administration of blood products is the only
effective  means of  counteracting this
pathophysiological process [4].

Historical developments show that
whole-blood use is a lesson repeatedly learned
over the past century and, after a period of decline
during the 1970s through the 1990s because of
the widespread adoption of component therapy,
has returned to the center of combat medicine [5].
Although separated blood components were the
standard of care for many years, logistical
challenges, the risks of acidosis and hypothermia,
and preservative-related coagulopathy have re-
established whole blood as a strategic necessity.
Because it preserves the physiological proportions
of red blood cells, plasma, and platelets, whole
blood is considered the most physiological
product for rapidly restoring oxygen-carrying
capacity and hemostatic potential at the scene of
injury [6].

However, implementing these protocols
in Iranian medical centers—particularly those
located in border areas, remote terrain, and
austere environments—requires adaptation to
local supply and logistical infrastructure [7]. One
of the major challenges in mass-casualty incidents
is the limited availability of group O blood, which
is commonly regarded as the universal donor type.
A contemporary strategy in this field is to expand
the donor pool by operationalizing the use of
group A-specific whole blood. Given the need to
reduce demand on critical group O reserves [8]
and the approximately 38%-40% prevalence of
blood group A in the Iranian population according
to the Iranian Blood Transfusion Organization
(IBTO) blood-group frequency atlas [9], using this
product for group-matched casualties after
definitive laboratory confirmation not only
improves the logistical resilience of the emergency
response system, but also preserves group O

blood for more urgent and unidentified patients in
the prehospital phase [8].

Moreover, concepts such as using frozen
red blood cells as a long-term strategic reserve in
remote regions and establishing a walking blood
bank (WBB) are considered core elements of non-
operational defense in healthcare [10].
Operationalizing a walking blood bank, however,
involves more than blood-group determination; it
requires a proactive approach to periodic
screening of personnel for infectious markers
such as HIV, HBV, and HCV so that a reservoir of
safe, screened, and ready donors is available when
a crisis occurs [11]. Implementing these
capabilities and defining the clinical competency
levels of healthcare personnel require a
comprehensive approach based on structured
models such as Benner’s model and the Doctrine,
Organization, Training, Materiel, Leadership and
Education, Personnel, Facilities, and Policy
(DOTMLPF-P) framework, thereby reducing
potentially fatal ABO-incompatibility errors [12].

Despite the existence of international
guidelines, a major gap remains regarding how
these strategies should be adapted locally and
how the legal and ethical aspects of off-label use
should be managed within the national health
system. Such interventions are undertaken solely
on the basis of the physician’s clinical judgment to
save life and require an appropriate protective
framework [13].

In response to this research gap, the
present article uses a structured narrative-review
design and the PICO framework to provide a
comprehensive analysis of locally adapted
guidance across five strategic domains: (1) clinical
management of whole blood, (2) prehospital
blood transfusion, (3) a group A blood-substitution
strategy, (4) frozen-blood technology, and (5)
proactive viral monitoring and screening of unit
donors. The aim is to develop an operational
model for strengthening the resilience of

healthcare  systems during mass-casualty
incidents.
MATERIALS & METHODS

This study was designed as a structured, analytical
narrative review based on strategic documents
and locally adapted clinical guidelines in military
crisis management. To maintain scientific
coherence and improve transparency and
reproducibility, the processes of identification,
screening, and data synthesis were designed and
implemented according to the four key steps
described below, together with the PICO
framework (Table 1 and Figure 1).

Step 1: Search strategy, screening, and
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document selection. The primary sources for this
review included operational documents and
scientific articles relevant to austere environments
and mass-casualty incidents. A systematic search
was conducted in international databases,
including PubMed, Scopus, Web of Science, and

Google Scholar, as well as Iranian databases,

including SID and Magiran, for the period from

January 2000 through December 2025. The search

terms consisted of the following combinations of

Persian and English keywords:

-  Whole blood, combat medicine, law-
enforcement medicine, hemostatic
resuscitation, walking blood bank, viral
screening, mass-casualty incidents, and
Benner’s model.

- Whole Blood, Combat Casualty Care, Walking
Blood Bank, Hemostatic Resuscitation, Mass
Casualty Incidents (MASCAL), Viral Screening,
Benner’s Hierarchy, Frozen RBC.

- Whole Blood, Combat Casualty Care, Walking
Blood Bank, Hemostatic Resuscitation, Mass
Casualty Incidents (MASCAL), Viral Screening,
Benner’s Hierarchy, Frozen RBC.

Table 1) Alignment of research indicators based on the

PICO framework
Indicator Operational definition in this study
Population / Casualties with massive hemorrhagic shock and
p trauma in austere, difficult-to-access, and mass-
Problem (P)

casualty combat crisis environments

Hemostatic resuscitation strategies using whole
blood (fresh/stored), group A blood, walking blood
bank, and frozen blood

Intervention

U]

Traditional approaches based on fractionated blood

Com{)g)rlson components or transfusion without pre-donation
screening of viral markers
Enhancement of logistical resilience, prevention of
Outcome

coagulopathy, reduction of response time in crises,
and prevention of viral infection transmission

0)

The initial search yielded 145 documents
and articles. After removing duplicates (40
records), the titles and abstracts of 105 articles
were assessed by the authors. During the initial
screening stage, 75 articles were excluded because
they did not address military or austere
environments or focused on elective surgery.
Ultimately, 30 strategic documents, locally
adapted clinical guidelines, and comprehensive
review articles were selected, and their content
was analyzed across the following five key
domains:
- Whole-blood transfusion protocols (stored
and fresh).
-  Prehospital management in ground and air
readiness configurations.
- Atransformative strategy for using alternative
blood groups—particularly group A—to
assess system resilience when group O
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reserves are depleted [8, 9].

- Blood-freezing and deglycerolization
technologies for remote areas.

- Ethical and legal frameworks for life-saving
off-label interventions [13].

e ) . N\
Identification

Records identified from
information databases:
PubMed, Scopus, Web of
Science, Google Scholar, SID and

Magiran
Search results: 2,000 to 2025
L (n= £45) )
e N

Duplicate Removal
Records removed as duplicates

L (n=40) )
) , \
g : D\ Records excluded after
Screeming

e ) screenin,
Records remaining for title and 8
ue to lack of relevance

\__abstract screening (n=105) ) to the study topic or

\rﬁ non-compliance with the

(" Eli gibility Assessment N\ inclusion criteljia., inclu.d.ing:
Full texts of the documents aoinlbil mihane, Crisis
reviewed for eligibility management, and elective
q assessment (n = 30) ) L Siigany (=775 )

Included
Documents included in the final
review (n = 30)

Figure 1) Flow diagram of the process of identification,
screening, eligibility assessment, and inclusion of
documents in the present review, based on the PRISMA
framework.

Step 2: Operational competency
assessment framework (Benner’s competency
model). Given the complexity and high sensitivity
of blood transfusion in the operational setting,
Patricia Benner’s competency model (Benner’s
Hierarchy) was used to align the guidelines with
the skill levels of healthcare personnel. This model
makes it possible to allocate operational tasks
according to personnel experience and decision-
making capacity (Table 2). The approach ensures
that sensitive protocols are implemented in
proportion to the expertise of the staff present at
the scene [12].

Accordingly, actions such as activating a
walking blood bank (WBB), monitoring the donor
database, and switching from group O to group A
blood were defined exclusively within the scope of
practice of personnel classified as competent,
proficient, or expert.

Step 3: Infrastructure assessment and
operational readiness (DOTMLPF-P model). To
ensure field deployability, the extracted guidelines
were examined through the lens of the military
and law-enforcement capability-analysis
framework DOTMLPF-P. The analysis assessed the

w
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compatibility of the protocols with the following

components

- Doctrine and organization: Clearly defining
the position and responsibilities of the blood-
safety officer in field hospitals and aid
stations.

- Training and equipment: Structuring unit
training requirements and mandating the use
of rapid blood-grouping kits and blood-
warming devices with dedicated logistics
serial numbers.

- Personnel readiness assessment:
Reviewing periodic and six-monthly health-
monitoring and viral-screening processes as a
critical prerequisite for establishing a walking
blood bank [11].

- Infrastructure and policy: The need to tier
medical centers and define the hospital levels
authorized to administer group A blood [9,
14].

Table 2) Alignment of blood management tasks in
combat crisis medicine based on Benner’s levels of
competency

Compe- Hunctional Practical examples in the

L characterl'stlcs mn blood transfusion protocol
level operations
Novice Reliance on Preparation of the transfusion

rigid rules; lacks
experience in
combat trauma

set and monitoring of vital
signs under direct supervision

Advanced Recognition of Implementation of the
beginner recurrent cues; calcium therapy protocol
requires a checklist and monitoring of blood
temperature during casualty
transfusion
Competent Ability to plan Prioritization and
and manage management of the database
multiple casualties of pre-screened unit donors
simultaneously
Proficient Holistic Management of acute
understanding; hemolytic reactions and
anticipation switching to group A blood
of probable based on clinical response
complexities
Expert Intuitive and rapid Activation of the WBB,
decision-making management of emergency
under conditions of  unscreened products, and off-
ambiguity and crisis label measures
Step 4: Logistics analysis, supply

requirements, and ethical considerations. At this
stage, the technical prerequisites for implementing
each protocol—such as ACP-215 automated
devices for washing and deglycerolizing frozen
blood and portable blood warmers for the
prehospital phase—were matched with logistics
codes and dedicated serial numbers to ensure
cold-chain integrity and field feasibility of the
guidelines [8].

From an ethical perspective and in the
final synthesis, given the acute and life-critical
nature of interventions in military crisis
management, clinical decision criteria were

developed on the basis of benefit-risk analysis in
crisis conditions. Ultimately, the findings from the
document analysis were synthesized into an
“operational decision-making algorithm and legal-
support framework for physicians in emergency
conditions” [13].

FINDINGS

A detailed evaluation of the literature and strategic
documents organized the findings of this study
into six key domains that form the foundation of a
roadmap for blood management in operational
units.

Prioritization of blood products in
resuscitation: A review of clinical guidelines and
field experience indicates a fundamental shift
from separated blood components toward whole
blood as the first-line option for controlling
hemorrhagic shock. Operational assessments
suggest that the biological effectiveness and
hemostatic performance of whole blood during
the golden hour of trauma are not matched by the
combined use of separate components. The
practical characteristics and logistical limitations
of each product are summarized in Table 3.

Table 3) Technical, logistical, and clinical characteris-
tics of blood products in combat crisis medicine in Iran

Operational
Product liiitael Hemostatic PESTiEn
ne and _st_lpply eHicacy, across _co_mbat
stability medicine
echelons
Stored Moderate High (during the Base product at
whole (21-35 days first 14 days of aid posts and
blood within the storage) field hospitals
cold chain)
Fresh Very limited Maximal (full Critical
whole (immediate preservation of option under
blood use within platelet activity) siege, supply
under 24 interruption, or
hours) mass-casualty
conditions
Frozenred  Very high Moderate Strategic
blood cells  (stability up (requires time- reserve for
to 10 years) consuming remote bases,

glycerolization/ combat vessels,
deglycerolization  and prolonged
process) crises

Blood-group allocation strategy in
mass-casualty conditions: The evidence
reviewed indicates a tactical shift in blood-reserve
management aimed at preserving the operational
resilience of units. Based on locally developed
requirements, the blood-distribution model rests
on two principles:

Low-titer group O whole blood
(LTOWB): This product serves as the universal-
donor option at the point of injury and at forward
border positions. It is the first choice for casualties
whose identity and blood group are unknown and
whose clinical urgency does not permit blood-
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group determination [8].

Group-matched group A whole blood:
According to  national  blood-transfusion
epidemiologic data, blood group A accounts for
approximately 38%-40% of the Iranian
population [9]. Administering group-matched
group A whole blood to relevant casualties at level
3-centers avoids unnecessary consumption of
scarce group O reserves and aligns supply with
population distribution, thereby improving the
treatment system’s operational capacity and
logistical resilience in high-casualty incidents by
up to 40% [9].

Transfusion safety and the
requirement for a proactive health database:
Assessment of safety indicators in emergency
transfusions demonstrates that the field
effectiveness of a unit-based walking blood bank
is directly linked to establishing and updating a
proactive health database for personnel. In
combat-medicine doctrine, the infrastructure
readiness of a live blood bank rests on two parallel
and balanced pillars: (1) accurate pre-registration
of personnel blood groups, representing 50% of
the technical-readiness cycle; and (2) periodic six-
month screening for common viral markers
during peacetime, representing the remaining
50% of the biological-safety cycle [10, 13].

Meeting these proactive requirements
not only markedly reduces response time in
clinical crises (Figure 2), but also ensures the
biological safety of transfusion in complex
operational scenarios—such as tactical
encirclement and sudden attacks—to a level
comparable with the stringent standards of urban
blood-transfusion centers [11].

Blood Donation
- : n {r?k’
n
\_—’_-9
Blood Tube

K BLOOD DONATION
1 f 6} Blood Pressure Kit

Blood Type

Medical Center

7 +h
NI

Figure 2) Operational model for establishing a safe
donor pool.

Prehospital intervention and
transfusion-management protocols: A review
of emergency combat-medicine procedures
identifies specific clinical indicators for initiating
life-saving interventions during the golden hour
of trauma. Resuscitation and product transfusion
in the prehospital phase rest on four key domains,
the requirements of which are summarized in
Table 4.

Aghdam et al.

Table 4) Operational indicators and key interventions

in prehospital blood transfusion

Operational
indicator

Clinical criterion /
preferred action

Therapeutic goal and
clinical outcome

Transfusion

Systolic blood pressure

Rapid restoration of

initiation below [—] or heartrate tissue perfusion and

criterion above [—] (signs of prevention of vascular
shock) collapse

Correction Administration of 1 g Control of

of electrolyte
disturbances

calcium (chloride or
gluconate) concurrently
with the first unit of
product

hypocalcemia induced
by citrate toxicity

and preservation of
myocardial contractility
[11]

G20Z ‘vL'IOA  INIDIA3IN 32170d 40 TvYNYNor

Casualty Use of portable Breaking the "lethal
temperature warming equipment triad of trauma” chain
management and thermal protective  (acidosis, hypothermia,
covers and coagulopathy)
Safety and Mandatory Prevention of human
compliance implementation of errors in identity
protocol two-user verification at  verification and mis-

the scene

transfusion

Aligning intervention levels with
Benner’'s competency model in law-
enforcement medicine: Assessment of staff skill
levels shows that implementing the full blood-
management cycle at the scene of combat is
multidimensional and highly dependent on
individual clinical experience. Based on the
extracted evidence, high-risk decisions outside
routine guidance (off-label)—such as direct blood
collection and transfusion of fresh whole blood
without  completing  standard  screening
procedures, or the use of frozen products in crisis
conditions—should be reserved exclusively for
personnel with proficient or expert clinical
competence [5].

Ethical Frameworks and Legal
Protection for Healthcare Personnel: Decision-
making in combat-related crises is invariably
intertwined with ethical challenges and legal
responsibilities. Review of clinical and higher-
level policy documents identifies three key
requirements for protecting healthcare personnel
legally when they face the consequences of
emergency interventions:

In acute clinical emergencies, saving the
injured patient’s life takes precedence over
routine duties and standard transfusion protocols
as the governing and preferred principle [13].

Accurate documentation of product
details, transfusion timing, and the patient’s
clinical course during resuscitation is the most
important and defensible instrument available to
healthcare personnel before judicial and
disciplinary authorities.

Once the injured patient’s clinical
condition has stabilized, the treatment team must
clearly communicate to the patient or the legal
representative  the  reasons for  using

(&)
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unconventional methods or emergency protocols
[14].

DISCUSSION

Evaluation and adaptation of the locally tailored
strategies examined in this study signal a
fundamental shift in the country’s law-
enforcement medicine doctrine: a critical
transition from the traditional hospital-centered
model toward early prehospital hemostatic
resuscitation. This change is not merely formal; it
is an unavoidable requirement in response to
complex trauma patterns, penetrating combat
injuries, and high-casualty incidents in harsh
operational settings and border regions.

Physiological basis of resuscitation
and the hemodynamic superiority of whole
blood: Clinical-mechanism analysis, consistent
with reliable international reports and documents
[3, 8], demonstrates the physiological superiority
of whole blood over alternative treatments.
Preserving the natural 1:1:1 ratio of red blood
cells, plasma, and platelets in whole blood is
precisely what supports the suppression and
control of early trauma-induced coagulopathy. By
contrast, older protocols based on separate
components or crystalloid fluids produce
hemodilution and disrupt hemostatic balance,
thereby making coagulopathy more pronounced
and more difficult to reverse [4].

Within the country’s combat-medicine
context, the central challenge in using fresh whole
blood is to balance the speed of life-saving
intervention against biological-safety
requirements. Nevertheless, field evidence and
clinical experience indicate that when an injured
patient is on the verge of vascular collapse and
death from hemorrhagic shock, the therapeutic
priority and life-saving benefit of fresh whole
blood clearly outweigh the potential risks of
infection transmission [9].

Supply-chain resilience and intelligent
blood-group management: Maintaining a stable
supply of blood products during crises is not
merely a clinical issue; it is a logistical challenge in
combat sustainment and support. One Kkey
approach in locally adapted procedures is to
authorize group A whole-blood transfusion for
group-matched casualties in field hospitals and
level-3 treatment centers [11]. In light of the
blood-group distribution atlas for the Iranian
population [13], exclusive reliance on group O
reserves during high-casualty incidents inevitably
causes rapid depletion of strategic reserves and
collapse of the supply chain. Accordingly, regulated
use of group A blood is not simply a therapeutic
intervention; it is a logistics maneuver intended to

preserve medical-support capacity during
protracted conflict.
Nevertheless, locally developed

documents establish a clear operational red line:
absolute and unconditional prohibition of using
identity cards, identification tags, or a service
member’s self-report to determine blood group.
Administrative errors in cards and identity tags
substantially increase the risk of acute hemolytic
reactions and death from ABO incompatibility
[14]. Therefore, blood-group determination for
dedicated transfusion requires either rapid
laboratory assessment at the scene or verification
against data recorded in the personnel electronic
health record.

Prehospital intervention: the critical
focus of resuscitation. Restoring blood circulation
and implementing the transfusion protocol in the
prehospital phase—including ground ambulance
fleets and air-rescue helicopters—constitute the
backbone of the modern blood-management
doctrine. Clinical analyses and observations
clearly show that administration of blood products
should begin within the first 20 golden minutes
after trauma. Any delay in replacing lost blood
volume rapidly drives the injured patient into the
irreversible cycle of the “trauma lethal triad,”
comprising metabolic acidosis, severe reduction
in core temperature (hypothermia), and
coagulopathy [10].

To interrupt this vicious cycle, adjunctive
interventions have been incorporated into the
locally adapted protocols. Because citrate in blood
bags binds serum calcium and can cause a sudden
decline in calcium levels, early calcium
administration to prevent transfusion-associated
hypocalcemia, together with mandatory use of
portable blood warmers to stabilize the patient’s
temperature, are non-negotiable requirements
emphasized in domestic procedures [11].

Personnel clinical competency and
non-operational defense requirements:
Alignment of the study findings with Benner’s
competency framework clearly demonstrates that
critical decisions in battlefield blood management
depend heavily on field experience and deep
clinical judgment [5]. Intelligent allocation of
duties according to professional mastery prevents
irreversible errors in the highly mobile and
stressful conditions of combat, including mass-
casualty situations.

In addition, local adaptation and
expansion of frozen-red-cell storage technology at
border outposts and strategically important
Persian Gulf islands could serve as a concrete
example of non-operational defense in combat
healthcare. The ability to store these products for
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up to 10 years provides vital continuity and

treatment independence for law-enforcement and

operational units in crisis scenarios, such as
blocked evacuation routes, interruption of
logistical support, or prolonged tactical

encirclement [7, 14].

Securing treatment independence
through the development of “live blood
reserves”: A complementary and stabilizing
element of this operational autonomy is
implementation of the “live blood reserves” model
through a walking blood bank. Aligning combat-
medicine requirements with urban healthcare
standards shows that, unlike conventional
hospital protocols, mandatory and regular six-
month screening for viral markers, including HIV,
HBV, and HCV, for all personnel involved during
peacetime and before deployment is an
indispensable prerequisite [9].

Adopting this proactive measure not only
shortens the response time of resuscitation teams
during high-casualty incidents, but also minimizes
the ethical and legal deadlocks and uncertainties
faced by healthcare personnel when emergency
transfusion risks must be addressed.

Medical ethics in clinical deadlock and
legal constraint: The legal approach and ethical
principles governing the use of blood products
outside established guidelines represent the most
complex and sensitive layer of decision-making in
law-enforcement and combat medicine. Analytical
interpretation of the evidence within the country’s
health-law framework shows that the “principle of
saving life” and reliance on the treating physician’s
clinical judgment in situations of clinical deadlock
take precedence over rigid routine administrative
requirements and protocols.

Nevertheless, legal protection and
immunity for healthcare personnel in judicial and
military courts depend entirely on
contemporaneous documentation of treatment
processes, transparent recording of the reasons
for deviating from standard procedures, and
continuous monitoring of quality indicators
during resuscitation as part of the legal record
[12].

Study limitations: Although this review
provides a comprehensive framework for blood-
management strategies in law-enforcement
medicine, the generalizability and operational
implementation of its findings face the following
challenges and limitations:

- Limitations in field-based and locally
generated clinical data: Most of the guidelines
examined in this study rely on international
experience and adaptation of strategic
documents, such as the Tactical Combat

Aghdam et al.

Casualty Care (TCCC) guidelines. The absence
of locally conducted clinical trials and
documented evidence from domestic conflict
settings requires caution when generalizing
and implementing certain protocols [14].

- Heterogeneity of logistical infrastructure at
remote border positions: Full
operationalization of complex processes such
as deglycerolization of frozen red blood cells
or continuous monitoring of the cold chain for
whole blood at remote outposts and isolated
bottlenecks requires equipment that is not
currently distributed uniformly across all
support echelons [9, 15].

- Gaps in legal protection and uncertainty for
healthcare personnel: Although the need for
off-guideline  interventions in  clinical
deadlock has been articulated, judicial and
disciplinary practice remains unclear when
an adverse event or death occurs, which may
lead healthcare personnel to adopt
unintended conservatism during decisive
moments of resuscitation [9].

CONCLUSION

Adapting and localizing blood-management
procedures is more than a clinical requirement; it
is a strategic pillar of non-operational defense
within the country’s defense and security
architecture.  Synergy  between  emerging
technologies, such as frozen-blood processing and
storage, and enhancement of healthcare
personnel’s clinical competencies is the principal
key to preventing avoidable deaths and improving
survival after severe combat-related trauma.

To operationalize and consolidate this
doctrine in the field, the final recommendation of
this study is to compile the derived checklists and
implementation algorithms into a “pocket combat-
healthcare manual” and make it available to all
operational echelons and frontline medical
responders for rapid use during crises.

Special Application in Commando Operations
and Border Positions

In combat and law-enforcement medicine
doctrine, hemorrhage control at the point of injury
is the vital artery of operational endurance for
commando teams and border units that are
separated by considerable distances from level-3
medical centers. Evidence assessment indicates
that in border conflicts and remote locations—
where disruption of medical evacuation routes
and delays in the aid chain are highly plausible—
reliance on a unit-based walking blood bank is an
irreplaceable strategy for controlling hemorrhagic
shock [9].
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In these  high-pressure  settings,
implementing Benner’s competency model in the
training of healthcare personnel and combat
medics is essential, because they must be able to
strike the right balance during a crisis between
immediately initiating hemostatic resuscitation
with available products and rapidly evacuating the
injured patient. This approach elevates combat
healthcare from a passive support structure to a
force multiplier that strengthens the capability
and morale of commandos on the front lines [16].
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