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Exsanguination is one of the leading causes of
death in trauma patients [1]. In a geriatric patient,
physiological reserves decline and comorbidities
become more frequent. For example, in addition
to traumatic blood loss, in more than a third of all
elderly patients, anemia is already prevalent
before the injury. Other comorbidities, like car-
diovascular disease, put crucial tissues at greater
risk of hypoxia. This renders the management of
posttraumatic anemia within the elderly popula-
tion a challenging topic [2].

27.1 Allogenic Blood Transfusions

While the risk of death increases with the severity
of anemia, a liberal treatment with allogenic red
blood cell (RBC) transfusions, does more harm
than good [3]. Still, RBC transfusions remain one
of the most common medical interventions.
However, their use is steadily declining with
growing evidence regarding adverse events of
transfusions and the advantages of restrictive
transfusion thresholds. RCBs, like all biological
blood components, are living human tissues,
making every transfusion a liquid organ trans-
plantation. Thus, they are associated with a num-
ber of short- and long-term immunomodulatory
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adverse events, as well as a variety of serious
non-immunological complications. Protecting
patients from these risks requires the prevention
of inappropriate transfusions [4].

An RBC transfusion is appropriate when oxy-
gen demand exceeds supply in a way that can
only be adequately restored by the immediate
administration of oxygen carriers. While this is
basically a pathophysiologic condition, the
threshold for an RBC transfusion is usually
defined by a hemoglobin level, also called a
transfusion trigger. Based on basic physiological
models, these thresholds (triggers) used to be
rather liberal and encouraged premature inter-
vention. In the last two decades, however, sup-
ported by substantial scientific evidence,
transfusion triggers became more restrictive.
Most commonly, the restrictive transfusion
threshold now is set at a hemoglobin level of 7 g/
dL or 8 g/dL to trigger transfusion, while the lib-
eral transfusion threshold implies a higher hemo-
globin level of 9-10 g/dL.

In the general surgical population, definitive
evidence has been provided that a restrictive
approach to RBC transfusion not only reduces
blood use but also does not cause harm. With
mounting evidence, in 2016, a large meta-
analysis by the Cochrane Collaboration analyzed
more than 12,000 patients from 31 trials investi-
gating liberal vs. restrictive transfusion triggers
[5]. Of these trials, six were conducted in ortho-
pedic surgery. Primarily, the restrictive transfu-
sion strategy more than halved the risk of
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receiving an RBC transfusion. Further, overall as
well as in the orthopedic surgery subgroup, there
was no significant difference between the two
triggers regarding clinical outcomes. Most
importantly, 30-day mortality did not differ
between the two approaches. Additionally,
restrictive transfusion thresholds did not affect
any of the other assessed outcomes including
myocardial infarction or other cardiac events,
stroke, thromboembolism, or infection. If these
patients do not benefit clinically from a liberal
transfusion threshold, there is no indication for
transfusion above a hemoglobin concentration of
7-8 g/dL. Thus, applying restrictive triggers does
not mean withholding treatment, but reasonably
avoiding an unnecessary intervention with many
adverse events.

Moreover, restrictive transfusion triggers may
even be beneficial in certain situations or popula-
tions. In the meta-analysis, three studies cumulat-
ing more than 1500 patients suffering acute blood
loss, were analyzed as a separate group. Here, a
restrictive approach to transfusion triggers
reduced 30-day mortality with a risk ratio of 0.65
(95% confidence interval (CI) 0.43-0.97).
Importantly, in the largest trial from this sub-
group the mean patient age was 65 years, which
is a frequent cut-off value for geriatric research.
This study in itself also favored a restrictive
approach [6].

It has been argued—but wrongfully so—that
due to limited physiological reserves, an elderly
patient may require a liberal transfusion thresh-
old. In a large prospective trial, over 2000 geriat-
ric patients at high cardiovascular risk after hip
replacement surgery were randomly assigned to
either a restrictive (8 g/dL) or a liberal (10 g/dL)
transfusion regimen. The mean patient age was
an astonishing 82 years and all patients had either
clinical evidence of or risk factors for cardiovas-
cular disease. The first results were reported after
a 60-day follow-up, where the liberal transfusion
strategy, as compared with a restrictive strategy,
did not reduce rates of death or inability to walk
independently on 60-day follow-up [7]. Later,
after a long-term follow-up of 3 years, no differ-
ence in mortality or cause of death was found [8].
This may be because the original idea that

reduced physiological reserves would compro-
mise the ability to tolerate acute anemia was
incorrect. In fact, an increase in cardiac output
due to anemia does not decrease with increasing
age and consequently, neither does the ability to
deliver oxygen [9]. While the present evidence
already clearly favors a restrictive approach, in
order to dispel last doubts, the Liberal trial (clini-
calTrials.gov identifier: NCT03369210) is cur-
rently recruiting patients over 70, assigning them
to either a 9 g/dL or 7.5 g/dL transfusion thresh-
old, and evaluating mortality as well as anemia
associated ischemic events (e.g., acute myocar-
dial infarction or acute ischemic stroke) in a
90-day follow-up.

A transfusion threshold of 7-8 g/dL has
become the standard of care in a geriatric patient.
Allogenic RBC transfusions are of no benefit in
hemodynamically stable patients with a hemo-
globin concentration above 7 g/dL and should be
avoided to minimize adverse events. If a normo-
volemic patient is hemodynamically unstable or
shows signs of inadequate oxygenation despite
exhausted respiratory and circulatory support, a
new transfusion trigger may be set at 8 g/
dL. Importantly, a low hemoglobin value on itself
does not require a transfusion. The patient’s clini-
cal state and individual needs should always be
considered in the decision.

27.2 Alternative Treatments

Allogenic transfusions should be applied very
restrictively. However, because of the risks asso-
ciated with anemia, physicians should be familiar
with alternative treatments. For this reason, the
U.S. Food and Drug Administration container
label extension for RBC units states the follow-
ing contraindication: “Red-cell-containing com-
ponents should not be used to treat anemias that
can be corrected with specific hematinic medica-
tions such as iron, vitamin B12, folic acid, or
erythropoietin” [10]. In the geriatric population,
two scenarios must be considered.

First, next to traumatic blood loss, other etiol-
ogies of anemia may have already been prevalent
before the injury. Often, laboratory investigation
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can lead to the correct diagnosis, making man-
agement largely dependent on the underlying eti-
ology. In these cases, anemia can be corrected by
a goal-directed treatment with, for example, par-
enteral iron substitution in case of iron deficiency
or vitamin B12 and folate. An erythropoietin
deficiency with or without exocrine kidney insuf-
ficiency, or chronic inflammation, is also quite
prevalent in older persons and may be treated
with erythropoiesis-stimulating agents, depend-
ing on local regulations (Fig. 27.1).

Secondly, in the case of acute traumatic blood
loss, a fast combination treatment may be the
key—regardless of underlying conditions. A
landmark study in cardiac surgery patients with
preoperative anemia or iron deficiency was able
to show that combination treatment with intrave-
nous iron, subcutaneous erythropoietin alpha,
vitamin B12, and oral folic acid only on the day
before surgery, reduced allogeneic blood product
transfusions without significant side effects [11].
If this ultra-short-term treatment succeeds in
such a high-risk group of patients, it may very
well also improve transfusion regimens for geri-
atric trauma patients.
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