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1 | INTRODUCTION

Study Design and Methods: We used the JBI Manual and PRISMA-ScR
guidelines. We included patients of all ages treated with fibrinogen supplemen-
tation. The concept was treatment with cryoprecipitate or fibrinogen concen-
trate (prophylactically or therapeutically); and context was any clinical setting
worldwide. Eligible studies included randomized trials and observational stud-
ies with comparator arms. Comprehensive searches of three databases were
performed on February 21, 2025. Primary studies meeting inclusion criteria
were selected. UpSet data visualizations displayed studies with intersecting sets
of characteristics.

Results: From 8181 references screened, 134 met inclusion criteria, of which
61 were randomized trials and 16 propensity-matched observational cohort
studies. The highest proportion of trials focused on cardiovascular surgery
(28/61; 46%) then trauma (12/61; 20%) populations and mainly assessed use of
fibrinogen therapeutically (34/61; 56%). More trials evaluated fibrinogen con-
centrate (53/61; 87%) compared to cryoprecipitate (8/61; 13%). Commonly
reported outcomes included bleeding, transfusion needs, or mortality. Studies
inconsistently reported dosing, timing, and definitions of hypofibrinogenemia.
Studies evaluating certain key populations—including obstetrics and
pediatrics—were limited. All but one propensity-matched study was in either
cardiovascular surgery or trauma.

Discussion: There is a growing body of literature informing use of fibrinogen
supplementation, particularly in cardiovascular surgery and trauma popula-
tions. Meta-analyses appear feasible to inform evidence-based guideline devel-
opment; however, variability in dosing, timing, and definitions highlights the
need for more harmonized research.

hypofibrinogenemia usually coexists with other coagulo-
pathies. Laboratory measurement ascertaining fibrinogen

Fibrinogen is a glycoprotein with a central role in hemo-
stasis." Hypofibrinogenemia can be acquired due to dis-
ease, injury, consumption, or dilution, and is associated
with poor patient bleeding outcomes.” Common clinical
situations associated with hypofibrinogenemia include
major trauma, cardiac surgery, obstetric hemorrhage,
liver disease, and disseminated intravascular coagulation
(DIC).? Prompt recognition and correction of hypofibri-
nogenemia are hypothesized to improve outcomes. How-
ever, the evidence regarding appropriate indications,
dosing, and timing of fibrinogen supplementation has
not been synthesized across all patient populations. One
potential advantage of such an evidence synthesis would
be to identify common relative effects, which are often
constant in evidence-based medicine.*

Clinicians usually treat acquired hypofibrinogenemia
in high-acuity environments such as operating rooms,
emergency departments, and intensive care units. In
these settings, bleeding may be multifactorial, and

levels—either by Clauss assay or viscoelastic testing—is
not always feasible in real time, which may lead to
empiric administration based on clinical judgment.” Cli-
nicians need a clearer understanding of when and how
fibrinogen should be used, and whether particular strate-
gies (e.g., timing, dose, formulation, etc.) offer important
benefits to patients.

Despite the importance of fibrinogen in hemostasis,
guidelines on the clinical use of fibrinogen supplementa-
tion are few and somewhat dated.®” There are two pri-
mary interventions available: cryoprecipitate (a blood
component) and fibrinogen concentrate (FC; a lyophi-
lized factor pathogen-inactivated preparation). There is
also a commercial cryoprecipitate prepared from
pathogen-inactivated plasma (Intercept Fibrinogen Com-
plex, Cerus Corporation, Concord, CA). Not all
fibrinogen-enriched products are universally available
worldwide, and we lack clear consensus that they can be
used interchangeably. Existing recommendations for use
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of fibrinogen supplementation vary across institutions
and countries and are rarely based on high-quality
evidence.® ' For example, in the United States, the
choice between cryoprecipitate and FC is primarily
decided at the hospital level and strongly influenced by
relative cost and FDA approved indications. Further-
more, the literature on fibrinogen supplementation is
varied, encompassing diverse patient populations, study
designs, dosing strategies, and outcome measures.'’ In
developing this study, we identified nine prior systematic
reviews and meta-analyses of fibrinogen supplementa-
tion, none of which met our study aims.>'*** On this
basis, we set out to determine whether there is enough
research to make robust generalizations for a practical
systematic review and meta-analysis.

Our primary research aim was to conduct a rigorous
scoping review on the use of cryoprecipitate or FC to
treat or prevent bleeding, wherein we identify and map
the sources of evidence. Our secondary aims were to
assess the types of fibrinogen supplementation interven-
tions tested, patient outcomes evaluated, and whether a
systematic review and meta-analysis could be conducted
to support trustworthy clinical practice guidelines.

2 | METHODS

The scoping review was conducted according to the JBI
Manual for Evidence Synthesis and reported to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines for scoping reviews (PRISMA-ScR,
PRISMA-S).?°*2 A protocol was published on Open Sci-
ence Foundation on February 19, 2025 (available at:
https://doi.org/10.17605/OSF.I0/VWEAP).

2.1 | Eligibility criteria

We framed our research question and criteria to JBI's
mnemonic, “PCC”: Participants, Concept, and Context.*
Participants included patients of all ages or genders
(a) treated with fibrinogen supplementation, or (b) at risk
of bleeding, or (c) adverse events from fibrinogen supple-
mentation, or (d) with acquired hypofibrinogenemia.
Congenital hypofibrinogenemia was excluded. The con-
cept included supplementation using either cryoprecipi-
tate or FC and used prophylactically or for bleeding or
non-bleeding management. Also eligible in the original
search were studies on acquired hypofibrinogenemia and
their outcomes, regardless of whether fibrinogen was
administered or using viscoelastic testing (VET). Due to
the vastness of literature in the initial search, we chose
to focus the scope of the review to full text articles that
used FC or cryoprecipitate as an intervention. Fibrinogen
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levels were reviewed for study design, whether triggers of
transfusion were evaluated, whether a fibrinogen inter-
vention took place, and what impact fibrinogen treat-
ment had on patient outcomes. The context was any
clinical setting worldwide. Only primary research studies
were eligible, including prospective and retrospective
interventional studies where fibrinogen supplementation
is given to at least a subset of study participants. We
excluded all studies before 1971, the year cryoprecipitate
was licensed for use in the United States.

2.2 | Information sources
Three databases, Medline, Embase, and Cochrane, were
searched on February 21, 2025. Further information on
the search strategy is available in the Supporting
Information.

No gray literature was included, nor were reference
lists manually checked on included studies (forward cita-
tion searching) due to capacity constraints.

2.3 | Study selection

Titles and abstracts were independently screened for rele-
vance in Covidence by two of three investigators (SKW,
ASH, EPC). Relevant studies identified received a full-
text review in the same fashion. Disagreements were
resolved through discussion with another co-author
(RAM). No quality appraisal of included studies was per-
formed, compliant with scoping review methodology.*
Two reviewers (SKW, RAM, or EPC) independently
charted data using Covidence. Consensus was reached by
discussion.

2.4 | Dataitems

The PICO (population, intervention, comparator, out-
come) framework was used to guide the data extraction
form and incorporated the “PCC” framework as above.
We considered different patient populations including
trauma, obstetrics, orthopedics, liver disease, cardiovas-
cular surgery, and pediatrics. Both cryoprecipitate and
FC could be considered the intervention or comparison.
Outcomes included mortality, bleeding, adverse events,
laboratory values, further treatment or transfusions, and
length of stay. We also recorded the type of care (thera-
peutic vs. prophylactic) and the clinical context of the
intervention. Study characteristics including dates of
study, country, and design were recorded. For each study,
we indicated whether data were extractable for a future
systematic review and/or meta-analysis.
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For randomized controlled trials (RCTs) and
propensity-matched studies, we extracted several addi-
tional variables. These included: whether timing of the
intervention was reported, whether it was an
early-administration study (as defined by each study),
fibrinogen dose given, and whether low fibrinogen was
formally defined.

2.5 | Statistical analysis

We tabulated and stratified results according to study
design (overall, RCT, and propensity-matched). To visual-
ize patterns of overlap, we employed UpSet data visuali-
zations, which provide a quantitative alternative to
traditional Venn diagrams for representing intersections
among categorical study characteristics.”*** UpSet plots
were used to map co-occurrence of key trial characteris-
tics such as population, intervention type, study design,
and outcomes.

Analyses were completed using R software. Differ-
ences between groups were assessed using chi-square or
the Fisher's exact test using the Bonferroni correction to
adjust for multiple comparisons. p-Values <.05 were con-
sidered statistically significant.

3 | RESULTS

3.1 | Overall literature search

Database searches identified 8837 records, and after
duplicates were removed 8181 were screened. We identi-
fied 357 publications for full-text review. Of these,
134 met criteria for inclusion. The most common reasons
for exclusion were ineligible study design (n = 60), lack
of a comparison group (n = 32), or unable to separate FC
from other blood components (n = 31) (Figure 1).

3.2 | Included studies

Most studies were published in the United States
(n =18), United Kingdom (n =15), Iran and Japan
(n = 13 each) (Table 1). Almost half were published since
2020. Nearly all (92%) had data that could be extracted
for a future meta-analysis. Further details about individ-
ual study characteristics can be found in Table S1.

The most common populations studied were cardio-
vascular surgery and trauma (Table 2; Figure 2A,B). In
general, cardiac studies were more likely to be RCTs, and
trauma studies were more usually propensity-matched
cohorts. Most of the interventions focused on comparing

cryoprecipitate or FC to standard care/placebo. Three-
quarters of all studies used FC as the intervention as
opposed to cryoprecipitate, and among RCTs, FC was
reported by almost all studies (87%). None of the identi-
fied studies included pathogen-reduced cryoprecipitate.
About two-thirds of studies used FC and/or cryoprecipi-
tate therapeutically (rather than prophylactically), and
this was more common in propensity-matched studies
(81%, 13/16). Outcome measures varied significantly by
design (Table 2).

Reported information on timing and dose of fibrino-
gen was inconsistent. Although nearly all studies
reported dosing, only half of the studies reported infor-
mation on timing of administration (Table 3). Approxi-
mately half of RCTs and slightly more than a third of
propensity-matched studies reported laboratory tests
of fibrinogen at or before the timing of administration.

3.3 | Description of populations

3.3.1 | Cardiovascular surgery

Among studies in cardiovascular surgery, the effect of
fibrinogen on blood loss and subsequent transfusion
requirements appeared inconsistent, but the designs of
these studies varied greatly (Figure 2A). With notable
exceptions, most trials recruited less than 100 partici-
pants, raising uncertainty about the ability of the trials to
address clinically relevant questions with precision. How-
ever, for the most-studied populations, the number and
size of RCTs would still allow for meta-analyses evaluat-
ing the impact of fibrinogen supplementation compared
to standard care/placebo for key outcomes. In cardiovas-
cular surgery, six and 15 trials using this study design
reported mortality and bleeding outcomes, respectively.
In trauma, seven trials reported on mortality, while nine
reported bleeding outcomes.

Four trials compared preoperative prophylactic FC
versus placebo.””*® Prophylactic doses of 1-2 g FC did
not significantly reduce allogeneic transfusions,**® nor
did FC improve postoperative measures of fibrinogen
function.”” Two of the trials reported small but statisti-
cally significant reductions in intraoperative blood loss;
however, this finding should be interpreted cautiously, as
intraoperative blood loss is inherently difficult to mea-
sure reliably.*>*®

Four additional trials studied intraoperative FC ver-
sus placebo.”® % Two trials compared intraoperative pro-
phylaxis with FC to placebo with inconsistent results: 1 g
FC reduced blood loss compared to placebo,*® while FC
guided by VETs did not reduce transfusions.’**! Simi-
larly, two trials compared empiric FC to placebo in
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Studies from databases/registers {n = 8837)
MEDLINE (n = 795)
Embase (n=709)
Cochrane Library (n=170)

References from other sources {n =0)
Citation searching (n = 0)
Grey literature (n=0)

A 4

References removed {n = 656)
Duplicates identified by EndNote (n= 623)
Duplicates identified by Covidence (n = 27)
Duplicates identified manually (n = 6)
Marked as ineligible by automation tools (n = 0)

Studies screened {n = 8181)

—s

Studies excluded {n = 7824)

v

Studies sought for retrieval {n = 357)

.

Studies not retrieved {n = 0)

v

Studies assessed for eligibility {n = 357)

)

A 4

Studies included in review {n = 134)

FIGURE 1 PRISMA diagram for study inclusion.

response to intraoperative bleeding and observed no dif-
ference in blood loss* or subsequent transfusion rates.**
Cryoprecipitate and FC were directly compared in
two trials of patients with hypofibrinogenemia or bleed-
ing after CPB. One trial randomized patients to 8-

Studies excluded {n = 223)
Wrong study design (n = 60)
No comparison group (n=32)
FC can't be separated from other BCs (n = 31)
Wrong intervention (n = 29)
Multiple reasons (n = 26)
Abstract (n = 14)
Foreign language article (n = 9)
Letter to editor or editorial (n = 6)
Retracted (n=1)
Wrong outcomes (n = 1)
Wrong indication (n = 1)
Sample size too small (n = 4)
Wrong patient population (n = 4)
More than one intervention (n = 2)
Review article (n = 2)
Retracted (n=1)
Wrong indication (n = 1)

Wrong outcomes (n =1)

10 units of cryoprecipitate versus 1-2 g FC and observed
no difference in fibrinogen levels, transfusion rates, or
surgical re-exploration.”> The second randomized
735 patients to FC (in 4 g doses) or cryoprecipitate
(in 10-unit doses) and found FC was noninferior with
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TABLE 1 Publication information for included studies.
Percentage
Characteristic (n)
Countries
United States 13% (18/134)
United Kingdom 11% (15/134)
Iran 10% (13/134)
Japan 10% (13/134)
Multi-country 7% (10/134)
Germany 6% (8/134)
Sweden 5% (7/134)
Other 37% (50/134)
Data sources
Multiple publications using same data 26% (35/134)
source
Secondary analysis of data 10% (13/134)
Subset of main study 4% (6/134)
Date of publication
2020-present 46% (62/134)
2010-2019 46% (62/134)
2000-2009 4% (6/134)
1980-1999 3% (4/134)
Data extractable, one or more outcomes 92% (123/134)

respect to transfusion requirements and thromboembolic
events.*

Three unique surgical trials compared FC to different
comparators. One trial randomized patients with bleed-
ing after CPB to 4 g FC or one apheresis platelet unit.*
The FC arm received fewer subsequent platelet transfu-
sions, but there were no differences in other blood prod-
ucts, laboratory tests, or clinical endpoints. A second trial
randomized patients with massive bleeding to 4 units of
plasma or 2 units of plasma plus 2 g FC and found that
the plasma + FC arm had greater fibrinogen levels but
worse plasma coagulation tests.’® A third trial
randomized 116 patients at the end of CPB to either a
VET-guided dose of FC followed by prothrombin com-
plex concentrates dosed 15 min later, or placebo at both
time points, and found significantly fewer allogeneic
transfusions in the intervention arm.>’

Studies have also evaluated laboratory thresholds or
the use of VET devices. Three trials tested laboratory-
guided FC during thoracoabdominal aneurysm repair.
Laboratory-guided doses of FC were associated with
fewer subsequent transfusions than plasma® or pla-
cebo.** However, when the latter study was repeated in a
multi-center trial of 152 patients, the investigators

observed unexpectedly higher rates of transfusion in the
FC arm.*

In children, three trials in cardiovascular surgery
compared laboratory-guided therapy with FC to cryopre-
cipitate. Two of the studies found no difference in trans-
fusion rates between patients randomized to FC or
cryoprecipitate.*** However, when one study was
repeated by the investigators in a new, smaller cohort,
there were significantly fewer allogeneic transfusions and
better laboratory results in the FC arm.*?

Two more trials in children compared FC versus placebo
around the time of separation from CPB. One trial random-
ized infants to receive a weight-based, laboratory guided dose
of FC or placebo and observed significantly improved post-
dose laboratory measures in the FC arm.** The second trial
randomized participants to 70 mg/kg of prophylactic FC ver-
sus placebo at the end of CBP and observed an increased rate
of rescue cryoprecipiate use in the placebo arm.*

Finally, one unique trial compared the effect of
70 mg/kg FC to 10 mL/kg of plasma on postoperative
bleeding and clinical outcomes after congenital cardiac
surgery and found smaller chest tube output volumes in
the FC arm.*®

3.3.2 | Trauma
Trauma studies generally observed no effect of early
fibrinogen treatment on mortality, although the pooled
sample size is dominated by a single large RCT of cryo-
precipitate (Figure 2B).*” Three trials specifically
included groups of patients with traumatic brain injuries
(TBI) and found small, inconsistent benefits.**>°

Empiric treatment with fibrinogen in trauma was
evaluated in four studies. In one large trial with 1604 par-
ticipants, empiric treatment with three pools of cryopreci-
pitate did not affect 28-day mortality or safety-related
outcomes compared to standard treatment,*’ although a
prespecified subgroup analysis suggested benefit with
cryoprecipitate for patients with blunt injury. The pilot
trial of the previous study had a similar design and simi-
lar results, although with a smaller population.”® Two
small trials compared FC to placebo: one found no differ-
ence in 28-day mortality or safety events,”* and the other
found that prehospital FC improved fibrinogen measures,
but lacked clinical outcome reporting.>

Three more trials tested fibrinogen supplementation
following laboratory evidence of coagulopathy. One study
directly compared FC to cryoprecipitate in 62 adult
trauma patients with abnormal VET measures of fibrino-
gen function and found FC was associated with faster
fibrinogen restoration but more deaths.>* However, this
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TABLE 2 Characteristics of included studies®.

RCT Propensity-matched Other Overall
Characteristic percentage (n) percentage (n) percentage (n) percentage (n)
Study population
Cardiovascular 48% (29/61) 31% (5/16) 28% (16/57) 37% (50/134)
Trauma® 20% (12/61) 63% (10/16) 39% (22/57) 33% (44/134)
Pediatrics 15% (9/61) 6% (1/16) 12% (7/57) 13% (17/134)
OB/GYN 7% (4/61) 0% (0/16) 12% (7/57) 8% (11/134)
Orthopedic 11% (7/61) 0% (0/16) 2% (1/57) 6% (8/134)
Transplant 3% (2/61) 0% (0/16) 9% (5/57) 5% (7/134)
Hematology/Oncology 7% (4/61) 0% (0/16) 4% (2/57) 4% (6/134)
General 0% (0/61) 6% (1/16) 7% (4/57) 4% (5/134)
Other 13% (8/61) 0% (0/16) 7% (4/57) 9% (12/134)
Intervention
Fibrinogen concentrate® 87% (53/61) 63% (10/16) 65% (37/57) 75% (100/134)
Cryoprecipitate® 13% (8/61) 50% (8/16) 42% (24/57) 30% (40/134)
Comparator
Standard care or placebo 69% (42/61) 88% (14/16) 65% (37/57) 69% (93/134)
Fibrinogen concentrate or 20% (12/61) 6% (1/16) 23% (13/57) 19% (26/134)
cryoprecipitate
FFP 13% (8/61) 6% (1/16) 16% (9/57) 13% (18/134)
Other 2% (1/61) 0% (0/16) 12% (7/57) 6% (8/134)
Type of care
Therapeutic 56% (34/61) 81% (13/16) 75% (43/57) 67% (90/134)
Prophylactic 31% (19/61) 13% (2/16) 12% (7/57) 21% (28/134)
Other 0% (0/61) 0% (0/16) 5% (3/57) 2% (3/134)
Not specified 13% (8/61) 19% (3/16) 12% (7/57) 13% (18/134)
Context
Surgical® 69% (42/61) 19% (3/16) 35% (20/57) 49% (65/134)
Trauma® 18% (11/61) 63% (10/16) 40% (23/57) 33% (44/134)
Labor & Delivery 7% (4/61) 0% (0/16) 12% (7/57) 8% (11/134)
Critical care/ICU 5% (3/61) 13% (2/16) 5% (3/57) 6% (8/134)
Other 2% (1/61) 6% (1/16) 11% (6/57) 6% (8/134)
Outcomes
Need for other blood products 79% (48/61) 44% (7/16) 63% (36/57) 68% (91/134)
Laboratory values® 82% (50/61) 13% (2/16) 63% (36/57) 66% (88/134)
Mortality® 49% (30/61) 100% (16/16) 67% (38/57) 63% (84/134)
Transfusion reactions/adverse 69% (42/61) 81% (13/16) 37% (21/57) 57% (76/134)
events®
Volume of hemorrhage 57% (35/61) 25% (4/16) 32% (18/57) 43% (57/134)
Length of stay (ICU, hospital) 48% (29/61) 56% (9/16) 23% (13/57) 38% (51/134)
Surgical re-exploration due to 34% (21/61) 19% (3/16) 14% (8/57) 24% (32/134)
bleeding
Ventilator use 23% (14/61) 38% (6/16) 21% (12/57) 24% (32/134)
Achieved hemostasis 8% (5/61) 25% (4/16) 5% (3/57) 9% (12/134)
Bleeding scale 8% (5/61) 0% (0/16) 9% (5/57) 7% (10/134)

(Continues)
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TABLE 2 (Continued)
RCT Propensity-matched Other Overall
Characteristic percentage (n) percentage (n) percentage (n) percentage (n)
Other® 49% (30/61) 69% (11/16) 37% (21/57) 46% (62/134)

#Percentages may add up to more than 100% since studies could report more than one category.
PStatistically significant at p < .05 based on chi-square or Fisher's exact test with the Bonferroni correction for multiple comparisons.
“Other includes inotrope requirement, acute kidney injury or renal failure, sepsis, surgery duration, costs, and so forth.

was a small pilot trial that was not powered for mortality.
A second study in 90 patients found fewer deaths in an
FC + RBC group compared to plasma + RBCs or RBCs
alone.> A third in 32 patients with hypofibrinogenemia
by VET found FC was associated with shorter ICU stays
than no treatment but no difference in transfusion
rates.”®

Treatment of TBI with fibrinogen was tested in three
trials. In 54 patients with TBI and intracranial hemor-
rhage, four units of cryoprecipitate were associated with
less hematoma expansion compared to no treatment,>
although the dosing and outcome definitions were
unclear. A similar study (except with FC) in 137 TBI
patients with fibrinogen levels <200 mg/dL observed bet-
ter Glasgow Coma Scores at 24-72 h and less hematoma
expansion in participants randomized to fibrinogen treat-
ment.*’ A third trial randomized TBI patients undergoing
cranial surgery with fibrinogen <200 mg/dL to FC versus
placebo and observed lower bleeding volumes but more
frequent RBC transfusions in the FC arm.*®

3.3.3 | Other populations
Additional key populations with RCTs included pediat-
rics, orthopedics, obstetrics, and hematology/oncology.
Pediatric trials focused on either cardiovascular surgery
or orthopedic populations and had sample sizes ranging
from 30 to 111 subjects. All trials used FC as the primary
intervention, although the comparators varied between
studies (standard care, cryoprecipitate, or plasma). Bleed-
ing outcomes were commonly reported, while mortality
was less commonly reported, particularly in orthopedics.
Orthopedics trials in adults included three
studies.”” ™ One notable trial enrolled 178 patients
undergoing hip arthroplasty and prophylactic FC was
associated with smaller blood losses versus standard
care.”® Obstetric populations included five randomized
trials, with sample sizes ranging from 55 to 437.°°°%* The
two largest trials did not observe a benefit from the pro-
phylactic use of FC to reduce the volume of post-partum
hemorrhage.®""** Among the smaller trials, one suggested
possible lower RBC transfusion amounts with FC.*

Trials in hematology/oncology were all focused on
surgical oncology populations and had sample sizes rang-
ing from 21 to 70. The largest of these observed a trend
toward improved bleeding-related outcomes with FC ver-
sus placebo in patients undergoing radical cystectomy.®

4 | DISCUSSION

There is a growing body of literature on fibrinogen sup-
plementation for acquired hypofibrinogenemia. Identi-
fied studies evaluated a wide range of patient
populations, including under-researched groups such as
children and pregnant women. Both cryoprecipitate and
FC have been tested under trial conditions against each
other (11/61; 18%), against plasma/other comparator
(9/61; 15%), and against standard care/placebo (42/61;
69%). No clinical trial has evaluated pathogen-reduced
cryoprecipitate. Most studies included in this review
reported clinical outcomes that are clearly important to
patients, such as mortality or bleeding-related outcomes
(including subsequent blood product use, a possible sur-
rogate for bleeding). We also observed that the pace of
research is increasing: over 90% of identified studies were
published in the last 15 years, with half published in the
last 5 years.

41 | Summary of evidence

We believe there is sufficient literature for a systematic
review with focused meta-analyses to support new guide-
lines. Important PICO questions on the use of therapeutic
fibrinogen in cardiovascular surgery and trauma could be
addressed, although the certainty of evidence is not yet
clear. Specific clinical questions in pediatric cardiovascu-
lar surgery may also be evaluable based on the existing
literature.

Despite the widespread availability of cryoprecipitate
in countries such as the US and UK, FC seems overrepre-
sented in the available data. This may be related to a
higher proportion of trials being industry-funded,
although such an assessment was not performed in this
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TABLE 3
propensity-matched cohort studies.

Reporting by randomized controlled trials and

Propensity-
RCT matched
Percentage
Characteristic (n) Percentage (n)
Timing of fibrinogen/ 52% (32/61)  50% (8/16)
cryoprecipitate
Early administration 48% (29/61)  31% (5/16)
Dosage® 97% (59/61)  63% (10/16)
Low fibrinogen level 51% (31/61)  38% (6/16)

defined

“Statistically significant at p < .05 based on chi-square or Fisher's exact test
with the Bonferroni correction for multiple comparisons.

review. Only 30% of the overall studies used cryoprecipi-
tate, and only 13% of RCTs used cryoprecipitate as a
study intervention. Both cryoprecipitate and FC were
developed in the 1960s, but FC was not commercially
available in most countries until the 21st century.®® The
trials we reviewed which compared FC and cryoprecipi-
tate suggest that they are roughly equivalent in most clin-
ical applications, but that conclusion across populations
must be considered preliminary.

Although available research on fibrinogen supple-
mentation touches on a wide range of patients, most of it
is concentrated in two areas and one intervention. Most
of the identified studies were RCTs in either cardiovascu-
lar surgery or trauma, in which FC was used empirically
to treat bleeding. There were few identified studies in
general medical or hematology/oncology populations,
and relatively few in pediatrics, liver transplant, or
obstetrics. This fact is in stark contrast to real world
North American studies that have shown that 61% of
labor and delivery units surveyed had FC readily avail-
able for use.”” Differences in bleeding phenotypes of
these populations; for example, obstetrics versus pediatric
cancer, could mean it is difficult to draw broad conclu-
sions from these limited and specialized data.” Most of
the studies did not define or rigorously evaluate labora-
tory thresholds for administration of fibrinogen therapies,

and inclusion of patients without hypofibrinogenemia
may have skewed results.

It is difficult to study treatments for acquired hypofi-
brinogenemia, for example in the context of bleeding.
The disease presents unpredictably, making it time-
consuming and expensive to run trials, and usually
occurs in environments like the emergency department
and the operating room where enrollment, measurement,
blinding, and control are difficult. Conventional cryopre-
cipitate is hard to use in trial situations because it takes
time to thaw and is only usable for up to 6 h post-thaw
before it must be discarded unless pathogen-reduced. As
fibrinogen is often administered with other blood compo-
nents, its relative effect on outcomes may be obscured.
Nevertheless, the number of trials in this space has
increased significantly in recent years.

About half of the included RCTs investigated “early”
fibrinogen administration, typically defined by clinical
bleeding rather than laboratory confirmation of low
fibrinogen levels. The definition of “early” differed widely
among studies, and in many cases, treatment was initi-
ated more than 1-3 h after bleeding onset. Half of the
RCTs also did not define “low” fibrinogen in the trial
population. This approach to trial design is common and
may be pragmatic, intended to reflect how fibrinogen is
used at the bedside. But the causal link between fibrino-
gen and important outcomes—mortality, blood loss,
blood product use, thrombotic events—may be co-
dependent on other interventions such as platelet trans-
fusions, coagulation factors, and mechanical control of
bleeding. Even if a pragmatic trial proves the utility
of early fibrinogen in a specific situation, it may be chal-
lenging to adapt those results to other populations when
the definitions of hypofibrinogenemia are not rigorously
defined and the indications for administration are not
based on readily reproducible measures.

4.2 | Limitations

This review has some limitations. Despite searches of
three major research databases, relevant published

FIGURE 2

UpSet figures summarizing the interventions, comparators, outcomes, and other characteristics of randomized controlled

trials included in this review. Studies are divided among (A) cardiac surgery, (B) trauma, and (C) all other populations, including obstetrics
and pediatrics. The dot map on the left describes the most common patterns of interventions and outcomes. The first four columns indicate
which fibrinogen intervention(s) were used: Cryoprecipitate, fibrinogen concentrate (“FC”), other (“other comp”), or standard care. The next
three columns indicate which major outcomes were measured: mortality, bleeding, and adverse events (“AEs”). The bar chart surmounting
this indicates the total number of times each characteristic appeared among the reviewed studies. To the right of the dot map, the horizontal
bar chart (“Size”) indicates the number of studies that share that pattern, and the three barcode plots to the right indicate the number of
total citations, citations per year, and sample sizes among the studies in the row that share the particular pattern of interventions and

outcomes.
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studies may have been missed. Our Medline strategy was
the most sensitive and comprehensive search across all of
our research questions, whereas Embase and Cochrane
Library searches were developed for precision to concepts
from the primary research question. We did not search
gray literature, sources outside commercial databases,
nor did we conduct citation analysis for our included
studies. Although we used multiple reviewers to screen
articles and the full text of candidates, it is possible that
potentially informative studies were mistakenly excluded
from our review. Finally, we were only able to screen
manuscripts in English and may have missed relevant
research in other languages.

43 | Conclusion

In conclusion, we found that there is an increasing body
of evidence on the use of fibrinogen therapies in acquired
hypofibrinogenemia, particularly in populations of car-
diovascular surgery and trauma. Given the variety of
study designs, intervention strategies, and reporting
of outcomes, future broad meta-analyses assessing com-
mon relative effects across patient populations may pre-
sent challenges. As the use of fibrinogen in clinical
practice increases, and as FC and newer products such as
pathogen-reduced cryoprecipitate become more widely
available, clinicians and policymakers need to be able to
understand the available evidence and may benefit from
evidence-based guidelines. Charting the current land-
scape of evidence on fibrinogen supplementation may be
helpful to guide future research to support evidence-
based management of acquired hypofibrinogenemia with
the goal of improving important patient outcomes.

ACKNOWLEDGMENTS

Tallie Casucci, MLIS, Associate Librarian, J. Willard Mar-
riott Library, University of Utah for peer review of
searches. We would like to thank Dr. Alexander Lex, Jake
Wagoner, and Jack Wilburn for their help with construct-
ing the “UpSet” figures. Aaron S. Hess is supported by a
grant from the AABB Foundation.

CONFLICT OF INTEREST STATEMENT

RAM reports scientific advising for Cerus Corporation
and Werfen in the past. He reports having received grants
from Werfen, Haemonetics, Haemosonics, and Octa-
pharma, which are no longer active. EPC reports per-
sonal fees from Plas-Free Ltd. and Terumo BCT outside
of the submitted work. JA reports receiving research
grants from Cerus Corporation and scientific advising for
Octapharma. MC reports receiving a research grant from
Cerus Corporation and scientific advising for Cerus,

TRANSFUSION-L»

Octapharma, Grifols, CSL Behring, Werfen, and Haemo-
netics. AKP reports scientific advising for Octapharma.
AART reports personal fees and non-financial support
from Grifols, Ortho Clinical Diagnostics, and Teleflex
outside of the submitted work. He is also the PI of a US
government funded clinical trial of pathogen reduction.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are avail-
able from the corresponding author upon reasonable
request.

ORCID

Elizabeth P. Crowe @ https://orcid.org/0000-0003-1910-
2800

Jennifer Andrews ‘© https://orcid.org/0000-0002-3801-
4198

Claudia S. Cohn
Mischa L. Covington
4529

Melissa M. Cushing ‘© https://orcid.org/0000-0001-8042-
1494

Cyril Jacquot "© https://orcid.org/0000-0003-1281-0644
Nabiha H. Saifee ‘© https://orcid.org/0000-0003-1646-
9201

Aaron A. R. Tobian
3766

Mary M. McFarland ‘* https://orcid.org/0000-0002-9062-
2393

Simon J. Stanworth ‘© https://orcid.org/0000-0002-7414-
4950

Ryan A. Metcalf ® https://orcid.org/0000-0001-6074-7147

https://orcid.org/0000-0001-9847-0470
https://orcid.org/0000-0001-5452-

https://orcid.org/0000-0002-0517-

REFERENCES

1. Weisel JW. Fibrinogen and fibrin. Adv Protein Chem. 2005;70:
247-99.

2. Levy JH, Goodnough LT. How I use fibrinogen replacement
therapy in acquired bleeding. Blood. 2015;125(9):1387-93.

3. Besser MW, MacDonald SG. Acquired hypofibrinogenemia:
current perspectives. J Blood Med. 2016;7:217-25.

4. Furukawa TA, Guyatt GH, Griffith LE. Can we individualize
the ‘number needed to treat’? An empirical study of summary
effect measures in meta-analyses. Int J Epidemiol. 2002;31(1):
72-6.

5. Burt T, Guilliam A, Cole E, Davenport R. Effect of early admin-
istration of fibrinogen replacement therapy in traumatic hae-
morrhage: a systematic review and meta-analysis of
randomised controlled trials with narrative synthesis of obser-
vational studies. Crit Care. 2025;29(1):49.

6. Deb J, Kaur D, Negi G, Syed Z, Mohan AK, Rathod P, et al.
Cryoprecipitate utilization review in light of recent guidelines:
a single-center prospective analysis of haemato-oncology
patients. Transfus Clin Biol. 2025;32(4):341-9.

7. Green L, Bolton-Maggs P, Beattie C, Cardigan R, Kallis Y,
Stanworth SJ, et al. British Society of Haematology Guidelines


https://orcid.org/0000-0003-1910-2800
https://orcid.org/0000-0003-1910-2800
https://orcid.org/0000-0003-1910-2800
https://orcid.org/0000-0002-3801-4198
https://orcid.org/0000-0002-3801-4198
https://orcid.org/0000-0002-3801-4198
https://orcid.org/0000-0001-9847-0470
https://orcid.org/0000-0001-9847-0470
https://orcid.org/0000-0001-5452-4529
https://orcid.org/0000-0001-5452-4529
https://orcid.org/0000-0001-5452-4529
https://orcid.org/0000-0001-8042-1494
https://orcid.org/0000-0001-8042-1494
https://orcid.org/0000-0001-8042-1494
https://orcid.org/0000-0003-1281-0644
https://orcid.org/0000-0003-1281-0644
https://orcid.org/0000-0003-1646-9201
https://orcid.org/0000-0003-1646-9201
https://orcid.org/0000-0003-1646-9201
https://orcid.org/0000-0002-0517-3766
https://orcid.org/0000-0002-0517-3766
https://orcid.org/0000-0002-0517-3766
https://orcid.org/0000-0002-9062-2393
https://orcid.org/0000-0002-9062-2393
https://orcid.org/0000-0002-9062-2393
https://orcid.org/0000-0002-7414-4950
https://orcid.org/0000-0002-7414-4950
https://orcid.org/0000-0002-7414-4950
https://orcid.org/0000-0001-6074-7147
https://orcid.org/0000-0001-6074-7147

= L TRANSFUSION

10.

11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

21.

HESS ET AL.

on the spectrum of fresh frozen plasma and cryoprecipitate
products: their handling and use in various patient groups in
the absence of major bleeding. Br J Haematol. 2018;181(1):
54-67.

Curry NS, Davenport R, Pavord S, Mallett SV, Kitchen D,
Klein AA, et al. The use of viscoelastic haemostatic assays in
the management of major bleeding: a British Society for Hae-
matology guideline. Br J Haematol. 2018;182(6):789-806.
Kietaibl S, Ahmed A, Afshari A, Albaladejo P, Aldecoa C,
Barauskas G, et al. Management of severe peri-operative bleed-
ing: guidelines from the European Society of Anaesthesiology
and Intensive Care: second update 2022. Eur J Anaesthesiol.
2023;40(4):226-304.

Raphael J, Mazer CD, Subramani S, Schroeder A, Abdalla M,
Ferreira R, et al. Society of Cardiovascular Anesthesiologists
Clinical Practice Improvement Advisory for Management of
Perioperative Bleeding and Hemostasis in cardiac surgery
patients. Anesth Analg. 2019;129(5):1209-21.

Cushing MM, Haas T. Fibrinogen concentrate for perioperative
bleeding: what can we learn from the clinical trials? Transfu-
sion. 2019;59(11):3295-7.

Fominskiy E, Nepomniashchikh VA, Lomivorotov VYV,
Monaco F, Vitiello C, Zangrillo A, et al. Efficacy and safety of
fibrinogen concentrate in surgical patients: a meta-analysis
of randomized controlled trials. J Cardiothorac Vasc Anesth.
2016;30(5):1196-204.

Gielen C, Dekkers O, Stijnen T, Schoones J, Brand A, Klautz R,
et al. The effects of pre- and postoperative fibrinogen levels on
blood loss after cardiac surgery: a systematic review and meta-
analysis. Interact Cardiovasc Thorac Surg. 2014;18(3):292-8.
Itagaki Y, Hayakawa M, Takahashi Y, Hirano S, Yamakawa K.
Emergency administration of fibrinogen concentrate for hae-
morrhage: systematic review and meta-analysis. World J Emerg
Surg. 2023;18(1):27.

Li JY, Gong J, Zhu F, Moodie J, Newitt A, Uruthiramoorthy L,
et al. Fibrinogen concentrate in cardiovascular surgery: a meta-
analysis of randomized controlled trials. Anesth Analg. 2018;
127(3):612-21.

Mengoli C, Franchini M, Marano G, Pupella S, Vaglio S,
Marietta M, et al. The use of fibrinogen concentrate for the
management of trauma-related bleeding: a systematic review
and meta-analysis. Blood Transfus. 2017;15(4):318-24.

Ng KT, Yap JLL, Kwok PE. The effect of fibrinogen concentrate
on postoperative blood loss: a systematic review and meta-
analysis of randomized controlled trials. J Clin Anesth. 2020;
63:109782.

Stabler SN, Li SS, Karpov A, Vu EN. Use of fibrinogen concen-
trate for trauma-related bleeding: a systematic-review and
meta-analysis. J Trauma Acute Care Surg. 2020;89(6):1212-24.
Wikkelso A, Lunde J, Johansen M, Stensballe J, Wetterslev J,
Moller AM, et al. Fibrinogen concentrate in bleeding patients.
Cochrane Database Syst Rev. 2013;2013(8):Cd008864.

Peters MDJ, Godfrey C, Mclnerney P, Munn Z, Tricco AC,
Khalil H. Scoping reviews. In: Aromataris E, Munn Z, editors.
JBI manual for evidence synthesis. Adelaide: JBI; 2020.
Rethlefsen ML, Kirtley S, Waffenschmidt S, Ayala AP,
Moher D, Page MJ, et al. PRISMA-S: an extension to the
PRISMA Statement for reporting literature searches in system-
atic reviews. Syst Rev. 2021;10(1):39.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H,
Levac D, et al. PRISMA extension for scoping reviews
(PRISMA-ScR): checklist and explanation. Ann Intern Med.
2018;169(7):467-73.

Conway JR, Lex A, Gehlenborg N. UpSetR: an R package for
the visualization of intersecting sets and their properties. Bioin-
formatics. 2017;33(18):2938-40.

Lex A, Gehlenborg N, Strobelt H, Vuillemot R, Pfister H.
UpSet: visualization of intersecting sets. IEEE Trans vis Com-
put Graph. 2014;20(12):1983-92.

Sadeghi M, Atefyekta R, Azimaraghi O, Marashi SM,
Aghajani Y, Ghadimi F, et al. A randomized, double blind trial
of prophylactic fibrinogen to reduce bleeding in cardiac sur-
gery. Braz J Anesthesiol. 2014;64(4):253-7.

Jeppsson A, Waldén K, Roman-Emanuel C, Thimour-
Bergstrom L, Karlsson M. Preoperative supplementation with
fibrinogen concentrate in cardiac surgery: a randomized con-
trolled study. Br J Anaesth. 2016;116(2):208-14.

Karlsson M, Ternstrom L, Hyllner M, Baghaei F, Flinck A,
Skrtic S, et al. Prophylactic fibrinogen infusion reduces bleed-
ing after coronary artery bypass surgery. A prospective ran-
domised pilot study. Thromb Haemost. 2009;102(1):137-44.
Javaherforoosh Zadeh F, Janatmakan F, Soltanzadeh M,
Zamankhani M. Investigating the effect of fibrinogen injection
on bleeding in coronary artery bypass surgery: a clinical trial.
Anesth Pain Med. 2019;9(4):€92165.

Bilecen S, de Groot JAH, Kalkman CJ, Spanjersberg AlJ,
Brandon Bravo Bruinsma GJ, Moons KGM, et al. Effect of
fibrinogen concentrate on intraoperative blood loss among
patients with intraoperative bleeding during high-risk cardiac
surgery: a randomized clinical trial. JAMA. 2017;317(7):738-47.
Khalaf-Adeli E, Babaee T, Ghadrdoost B, Baghizadeh F,
Alavi SM. Effects of the preoperative administration of a fibrin-
ogen concentrate on bleeding and transfusion requirements in
cardiac surgery. Iran Heart J. 2019;20(1):39-44.

Kwapisz MM, Kent B, DiQuinzio C, LeGare JF, Garnett S,
Swyer W, et al. The prophylactic use of fibrinogen concentrate
in high-risk cardiac surgery. Acta Anaesthesiol Scand. 2020;
64(5):602-12.

Vlot EA, Hackeng CM, Aper SJA, Sonker U, Heijmen RH, van
Dongen EPA, et al. Does intraoperative fibrinogen affect blood
loss or transfusion practice after aortic arch surgery: a prema-
turely ended randomized trial. Clin Appl Thromb Hemost.
2022;28:10760296221144042.

Ayaganov D, Kuanyshbek A, Vakhrushev I, Li T. Prospective,
randomized study of fibrinogen concentrate versus cryoprecipi-
tate for correcting hypofibrinogenemia in cardiac surgery
patients. J Cardiothorac Vasc Anesth. 2024;38(1):80-5.

Callum J, Farkouh ME, Scales DC, Heddle NM, Crowther M,
Rao V, et al. Effect of fibrinogen concentrate vs cryoprecipitate
on blood component transfusion after cardiac surgery: the
FIBRES randomized clinical trial. JAMA. 2019;322(20):
1966-76.

Tanaka KA, Egan K, Szlam F, Ogawa S, Roback JD,
Sreeram G, et al. Transfusion and hematologic variables after
fibrinogen or platelet transfusion in valve replacement surgery:
preliminary data of purified lyophilized human fibrinogen con-
centrate versus conventional transfusion. Transfusion. 2014;
54(1):109-18.



HESS ET AL.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Lancé MD, Ninivaggi M, Schols SEM, Feijge MAH, Oehrl SK,
Kuiper GJAJM, et al. Perioperative dilutional coagulopathy treated
with fresh frozen plasma and fibrinogen concentrate: a prospective
randomized intervention trial. Vox Sang. 2012;103(1):25-34.
Ranucci M, Baryshnikova E, Crapelli GB, Rahe-Meyer N,
Menicanti L, Frigiola A, et al. Randomized, double-blinded,
placebo-controlled trial of fibrinogen concentrate supplementa-
tion after complex cardiac surgery. J Am Heart Assoc. 2015;
4(6):€002066.

Morrison GA, Koch J, Royds M, McGee D, Chalmers RTA,
Anderson J, et al. Fibrinogen concentrate vs. fresh frozen
plasma for the management of coagulopathy during thoraco-
abdominal aortic aneurysm surgery: a pilot randomised con-
trolled trial. Anaesthesia. 2019;74(2):180-9.

Rahe-Meyer N, Hanke A, Schmidt DS, Hagl C, Pichlmaier M.
Fibrinogen concentrate reduces intraoperative bleeding when
used as first-line hemostatic therapy during major aortic replace-
ment surgery: results from a randomized, placebo-controlled trial.
J Thorac Cardiovasc Surg. 2013;145(3 Suppl):S178-85.
Rahe-Meyer N, Levy JH, Mazer CD, Schramko A, Klein AA,
Brat R, et al. Randomized evaluation of fibrinogen vs placebo
in complex cardiovascular surgery (REPLACE): a double-blind
phase III study of haemostatic therapy. Br J Anaesth. 2016;
117(1):41-51.

Downey LA, Andrews J, Hedlin H, Kamra K, McKenzie ED,
Hanley FL, et al. Fibrinogen concentrate as an alternative to
cryoprecipitate in a postcardiopulmonary transfusion algo-
rithm in infants undergoing cardiac surgery: a prospective ran-
domized controlled trial. Anesth Analg. 2020;130(3):740-51.
Galas FR, Hajjar LA, Ribeiro J, Nakamura R, Silva EA,
Silva CM. Hemostatic effects of fibrinogen concentrate com-
pared with cryoprecipitate in children after cardiac surgery: a
randomized pilot trial. J Thorac Cardiovasc Surg. 2014;148(4):
1647-55.

Downey LA, Moiseiwitsch N, Nellenbach K, Xiang Y,
Brown AC, Guzzetta NA. Effect of in vivo administration of
fibrinogen concentrate versus cryoprecipitate on ex vivo clot
degradation in neonates undergoing cardiac surgery. Anesth
Analg. 2025;141(2):240-51.

Siemens K, Hunt BJ, Harris J, Nyman AG, Parmar K,
Tibby SM. Individualized, intraoperative dosing of fibrinogen
concentrate for the prevention of bleeding in neonatal and
infant cardiac surgery using cardiopulmonary bypass
(FIBCON): a phase 1b/2a randomized controlled trial. Circ
Cardiovasc Interv. 2020;13(12):e009465.

Tirotta CF, Lagueruela RG, Gupta A, Salyakina D, Aguero D,
Qjito J, et al. A randomized pilot trial assessing the role of
human fibrinogen concentrate in decreasing cryoprecipitate
use and blood loss in infants undergoing cardiopulmonary
bypass. Pediatr Cardiol. 2022;43(7):1444-54.

Massoumi G, Mardani D, Mousavian SM, Bigdelian H. Com-
parison of the effect of fibrinogen concentrate with fresh frozen
plasma (FFP) in management of hypofibrinogenemic bleeding
after congenital cardiac surgeries: a clinical trial study. ARYA
Atheroscler. 2018;14(6):248-53.

Davenport R, Curry N, Fox EE, Thomas H, Lucas J, Evans A,
et al. Early and empirical high-dose cryoprecipitate for hemor-
rhage after traumatic injury: the CRYOSTAT-2 randomized
clinical trial. JAMA. 2023;330(19):1882-91.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

TRANSFUSION-L=

Niakan A, Khalili H, Vosoughi M, Azizi E, Ghaffarpasand F.
Effects of serum fibrinogen correction on outcome of trau-
matic cranial surgery: a randomized, single-blind, placebo-
controlled clinical trial. Clin Neurol Neurosurg. 2023;229:
107709.

Sabouri M, Vahidian M, Sourani A, Mahdavi SB, Tehrani DS,
Shafiei E. Efficacy and safety of fibrinogen administration in
acute post-traumatic hypofibrinogenemia in isolated severe
traumatic brain injury: a randomized clinical trial. J Clin Neu-
rosci. 2022;101:204-11.

Saeidiborojeni H, Tahmoures A, Naderi M, Akrami MR. The
effect of cryoprecipitate on prevention of intra cerebral hemor-
rhage and brain contusion expansion in traumatic patients.
J Inj Violence Res. 2022;14(3):183-9.

Curry N, Foley C, Wong H, Mora A, Curnow E, Zarankaite A,
et al. Early fibrinogen concentrate therapy for major haemor-
rhage in trauma (E-FIT 1): results from a UK multi-centre, ran-
domised, double blind, placebo-controlled pilot trial. Crit Care.
2018;22(1):164.

Nascimento B, Callum J, Tien H, Peng H, Rizoli S,
Karanicolas P, et al. Fibrinogen in the initial resuscitation of
severe trauma (FiiRST): a randomized feasibility trial. Br J
Anaesth. 2016;117(6):775-82.

Ziegler B, Bachler M, Haberfellner H, Niederwanger C,
Innerhofer P, Hell T, et al. Efficacy of prehospital administra-
tion of fibrinogen concentrate in trauma patients bleeding or
presumed to bleed (FLinTIC): a multicentre, double-blind,
placebo-controlled, randomised pilot study. Eur J Anaesthesiol.
2021;38(4):348-57.

Winearls J, Wullschleger M, Wake E, McQuilten Z, Reade M,
Hurn C, et al. Fibrinogen early in severe trauma studY
(FEISTY): results from an Australian multicentre randomised
controlled pilot trial. Crit Care Resusc. 2021;23(1):32-46.
Akbari E, Safari S, Hatamabadi H. The effect of fibrinogen con-
centrate and fresh frozen plasma on the outcome of patients
with acute traumatic coagulopathy: a quasi-experimental study.
Am J Emerg Med. 2018;36(11):1947-50.

Lucena LS, Rodrigues RR, Carmona MIJC, Noronha FID,
Oliveira HP, Lima NM, et al. Early administration of fibrinogen
concentrate in patients with polytrauma with thromboelasto-
metry suggestive of hypofibrinogenemia: a randomized feasibil-
ity trial. Clinics (Sao Paulo). 2021;76:e3168.

Ismail TI, Mahrous RS. Prophylactic cryoprecipitate transfu-
sion in patients undergoing scoliosis surgery: a randomised-
controlled trial. J Perioper Pract. 2024;34(3):60-9.

Najafi A, Shariat Moharari R, Orandi AA, Etezadi F,
Sanatkar M, Khajavi MR, et al. Prophylactic administration of
fibrinogen concentrate in perioperative period of total hip
arthroplasty: a randomized clinical trial study. Acta Med Iran.
2014;52(11):804-10.

Shakeri A, Abtahi D, Shahmansouri M, Manafi-Rasi A.
Prophylactic fibrinogen reduces excessive bleeding in total hip
arthroplasty surgery: a randomized double-blinded placebo-
controlled trial. Arch Bone Jt Surg. 2023;11(8):524-30.

Collins PW, Cannings-John R, Bruynseels D, Mallaiah S,
Dick J, Elton C, et al. Viscoelastometric-guided early fibrinogen
concentrate replacement during postpartum haemorrhage:
OBS2, a double-blind randomized controlled trial. Br J
Anaesth. 2017;119(3):411-21.



* L TRANSFUSION

61.

62.

63.
64.
65.

66.

HESS ET AL.

Ducloy-Bouthors AS, Mercier FJ, Grouin JM, Bayoumeu F,
Corouge J, le Gouez A, et al. Early and systematic administra-
tion of fibrinogen concentrate in postpartum haemorrhage fol-
lowing vaginal delivery: the FIDEL randomised controlled
trial. BJOG. 2021;128(11):1814-23.

Edwards HM. Aetiology and treatment of severe postpartum
haemorrhage. Dan Med J. 2018;65(3):A5520.

Green L, Daru J, Gonzalez Carreras FJ, Lanz D, Pardo MC,
Pérez T, et al. Early cryoprecipitate transfusion versus standard
care in severe postpartum haemorrhage: a pilot cluster-
randomised trial. Anaesthesia. 2022;77(2):175-84.

Wikkelso AJ, Edwards HM, Afshari A, Stensballe J, Langhoff-
Roos J, Albrechtsen C, et al. Pre-emptive treatment with fibrin-
ogen concentrate for postpartum haemorrhage: randomized
controlled trial. Br J Anaesth. 2015;114(4):623-33.

Fathi M, Lashay A, Massoudi N, Nooraei N, Nik MA. Fibrino-
gen prophylaxis for reducing perioperative bleeding in patients
undergoing radical cystectomy: a double-blind placebo-
controlled randomized trial. J Clin Anesth. 2021;73:110373.
Costa-Filho R, Hochleitner G, Wendt M, Teruya A, Spahn DR.
Over 50 years of fibrinogen concentrate. Clin Appl Thromb
Hemost. 2016;22(2):109-14.

67.

Samworth AG, Battrell JR, Lange EM, Bhat AD, McCarthy RJ,
Peralta FM. Availability and use of fibrinogen concentrate in
labor and delivery units in North America with the Society for
Obstetric Anesthesia and Perinatology (SOAP) center of excel-
lence designation: a study survey (2023). Int J Obstet Anesth.
2025;65:104833.

SUPPORTING INFORMATION
Additional supporting information can be found online

in

the Supporting Information section at the end of this

article.

How to cite this article: Hess AS, White SK,
Crowe EP, Raval JS, Andrews J, Cohn CS, et al.
The clinical use of cryoprecipitate and fibrinogen
concentrate: A scoping review. Transfusion. 2026.
https://doi.org/10.1111/trf.70255



https://doi.org/10.1111/trf.70255

	The clinical use of cryoprecipitate and fibrinogen concentrate: A scoping review
	Abstract
	1  |  INTRODUCTION
	2  |  METHODS
	2.1  |  Eligibility criteria
	2.2  |  Information sources
	2.3  |  Study selection
	2.4  |  Data items
	2.5  |  Statistical analysis

	3  |  RESULTS
	3.1  |  Overall literature search
	3.2  |  Included studies
	3.3  |  Description of populations
	3.3.1  |  Cardiovascular surgery
	3.3.2  |  Trauma
	3.3.3  |  Other populations


	4  |  DISCUSSION
	4.1  |  Summary of evidence
	4.2  |  Limitations
	4.3  |  Conclusion

	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION


