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REVIEW

 CURRENT
OPINION Albumin and the kidney, a friend or foe

Yahya Shehabia,b,c, Mayurathan Balachandrana,d,e and Neil Glassfordb,f

Purpose of review

Albumin preparations are the most common colloids used in critically ill patients worldwide. This review is to
provide the physiological rationale and evidence for benefits and harms in different clinical settings.

Recent findings

There is a strong physiological rationale for intravenous albumin administration in critically ill patients. Iso-
oncotic and hyperoncotic albumin have both been used for volume resuscitation and to maintain effective
plasma volume at an optimal fluid balance. This practice, however, has not proven to be superior to using
crystalloids or balanced solutions with no significant reduction in kidney injury or time on vasopressors. In
patients with septic shock and hypoalbuminaemia, albeit limitations, subgroup analysis of a randomized
trial suggested reduced mortality with albumin supplementation. Similarly, guidelines strongly recommend
the use of albumin in hepatic-induced kidney injury and hepatorenal syndrome. Albumin also improved
diuresis when combined with diuretics and may improve intradialytic hypotension. Conversely, hyperoncotic
albumin infusion increased the risk of kidney injury and red cell transfusion in high-risk cardiac surgery.

Summary

Hyperoncotic, and albumin administration in general, is a double-edged sword, its use should be tailored to
specific clinical scenarios. The use of hyperoncotic albumin in high-risk cardiac surgery should be
discouraged.
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INTRODUCTION
The use of albumin in critically ill patients remains
the subject of debate for decades [1,2]. In the context
of chronic kidney disease (CKD) and acute kidney
injury (AKI) in critically ill patients, serum albumin
level seems to be good predictor of patient-centred
outcomes such as mortality and AKI prognosis [3–5].
Although albumin is frequently given in critically ill
patients, to correct low-serum albumin amongst
other indications, its role remains questioned with
no evidence yet to demonstrate consistent benefit in
several contexts including sepsis, kidney injury, liver
failure, resuscitation, and complex surgery [6]. In this
review, we examine the renal pathophysiological
consequences of supplemental albumin in critically
ill patients, particularly in the contexts of CKD and
AKI, and identify clinical scenarios in which its use
may confer benefit or harm.

ALTERED ALBUMIN KINETICS IN CRITICAL
ILLNESS
The total albumin pool in healthy humans is about
3–5g/kg with about 40% held in the plasma. Under
physiological conditions, exchangeable albumin

fluxes through the lymphatic drainage while main-
taining a steady baseline transcapillary escape rate of
approximately 4.5–5% per hour. The baseline quan-
tity of albumin filtered through the glomerulus
remains exceptionally low, totalling around 3–4g/
day; this volume undergoes extensive, near-total
reabsorption along the proximal convoluted tubule
(accounting for roughly 71%), the loop of Henle, and
the distal tubule. Consequently, healthy kidneys
exhibit minimal net albumin loss, though this
homeostatic dynamic alters significantly across vary-
ing severities of CKD and AKI [7,8].
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In critical illness and systemic inflammation,
endothelial damage and disruption to microvascular
integrity occur with significant changes to the above
kinetics. As a result, there is significant increase in
albumin catabolism and a reduction in hepatic tran-
scription leading to reduced exchangeable albumin
mass by about 30%. There is also an increase in the
rate of capillary leakage and loss of protein, inflam-
matory cells and fluid loss into the interstitial space.
This is most pronounced in septic shock and major
surgery with up to 300% increase in transcapillary
leakage and sequestration of albumin [9]. The resul-
tant low-serum albumin implies that there is a need

to provide exogenous albumin to restore serum albu-
min to physiological levels. Albumin solutions are
available as 5% iso-oncotic or 20% hyper-oncotic
solutions, the composition of each is presented in
Table 1.

ALBUMIN PHYSIOLOGICAL ROLE IN
HEALTH AND IN CRITICAL ILLNESS
The high plasma concentration of albumin and its
molecular weight constitute a significant osmotic
effect and contribute 80% of the plasma oncotic
pressure. The albumin negative charge and abun-
dance in the extravascular space, establish it as pri-
mary controller of water and fluid distribution across
plasma and extracellular place [10].

Therefore, as the albumin level drops significantly
in critically ill patients, the impact on colloid oncotic
pressure (COP) is profound, with a reduction in COP
to15–18mmHg(normal 25mmHg). This reduction in
COP has been linked to increased morbidity and
mortality and risk of pulmonary and peripheral
oedema. Thus, the implied rationale for exogenous
albumin administration to correct COP [11].

Conversely, the transient increases in plasma
oncotic pressure observed on administration of
hyperoncotic solutions, such as 20% albumin, may
reduce the net filtration pressure across the glomer-
ulus leading to a reduction in GFR.

The impact of disease on renal handling of albu-
min is relatively well categorized in the context of
chronic diseases such as nephrotic syndrome, hyper-
tension, and diabetic-induced nephropathy.

In critical illness, however, the pathophysiolog-
ical mechanisms involved are less understood.

KEY POINTS

� Albumin administration in the context of critical illness is
common.

� The use of albumin solutions for resuscitation and
volume replacement did not reduce kidney injury or
time on vasopressors.

� Albumin administration in septic shock patients and in
septic patients with low albumin may be associated
with improved mortality.

� In patients with hepatic-induced kidney injury, the use of
albumin alone and in combination with vasopressors in
hepatorenal syndrome led to reversal of kidney injury.

� The nonselective use of hyperoncotic albumin in high-
risk cardiac surgery patients increased the risk of
kidney injury and red cell transfusion and should be
discouraged.

Table 1. Albumin preparations and their known composition

Alburex 5 CSL
Behring 5% albumin

Alburex 20 CSL
Behring 20% albumin

Albumina Baxalta
50g/l 5% albumin

Albumina Baxalta
200g/l 20% Albumin

Albumin (g/l) 50 200 50 200

Sodium caprylate (mmol/l) 4mmol/l 16mmol/l 4mmol/l 16mmol/l

Sodium N-
acetyltryptophanate
(mmol/l)

4 16 4 16

Total sodium (mmol/l) 140 140 130-160 100-130

Total chloride (mmol/l) 129 20 129 20

pH 6.7–7.3 6.7–7.3 6.7–7.3 6.7–7.3

Osmolality (mOsm/kgH2O) 250–258 130 250–258 130

Hyperoncotic means high oncotic pressure, not high osmolality. Therefore, 20% albumin is hyperoncotic, even though its measured osmolality is lower than 5%
albumin, and it has about four times the albumin mass concentration of a 5% solution albumin and exerts a much stronger colloid osmotic pull to draws water from
the interstitial space into the bloodstream. Therefore, 5% albumin behaves roughly like plasma replacement volume-for-volume and is used when intravascular
volume expansion is needed. Conversely, 20% albumin is used when the goal is to mobilize oedema or provide oncotic support with less infused volume.

Renal system
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Indeed, it is the impact of albumin on acute kidney
function that continues to attract interest. There are
possible pathophysiological states that may be asso-
ciated with kidney vulnerability and could possibly
be impacted by the serum level of albumin and
exogenous albumin administration Fig. 1.

Impact on renal perfusion

While the maintenance of renal perfusion and blood
flow is paramount in preserving normal kidney func-
tion, the role of albumin in preventing renal hypo-
perfusion is multifactorial [12]. The classic thinking
is that exogenous albumin administrationmodulates
renal haemodynamics, primarily mediated by its
potent oncotic properties, as described above. In
addition, by expanding the intravascular volume,
hyperoncotic 20% albumin maintains mean arterial
pressure and cardiac output, thus preserving renal
perfusion and blood flow.

Furthermore, albumin suppresses neurohormo-
nal vasoconstrictor pathways – such as the renin–
angiotensin–aldosterone system (RAAS) and the
sympathetic nervous system – both of which are
upregulated in hepatic cirrhosis or sepsis [13]. Pro-
tein and albumin administrationmay enhance endo-
thelial nitric oxide synthesis and in combination
with the above, reduce intrarenal vascular resistance
and mitigates microvascular hypoperfusion within
the renal cortex and medulla [12]. In concert, this
leads to an optimal hydrostatic pressure gradients
across the glomerular capillary bed increasing

glomerular filtration rate (GFR) and potentially pre-
serving renal function.

The rationale for the common use of albumin as
a resuscitation fluid is to achieve effective and opti-
mal intravascular volume while avoiding fluid over-
load. The harmful renal effects of fluid overload may
be due to increased renal volume, intrarenal and
intracapsular pressure, and venous congestion. This
ultimately leads to decreased renal perfusion, renal
blood flow, transrenal pressure gradient, and glomer-
ular filtration [14].

Binding and scavenging of nephrotoxic
agents and free radicals

Albumin's flexible structure and high concentration
across vascular and extravascular compartmentsmake
it the most efficient protein to bind endogenous and
exogenous compounds [15]. Thus, baseline serum
albuminconcentrationservesasa critical determinant
of overall systemic binding capacity. Patients present-
ing with low serum albumin levels demonstrate
altered pharmacokinetics for highly protein-bound
agents, which clinically translates to a significant
reduction in the clearance and metabolism of drugs
such as midazolam [16&]. Many factors that are inde-
pendent of serum albumin, such as age, temperature
and pH, also impact binding affinity [15]. Albumin
binds many drugs that are relevant for pathogenesis
and management of nephrotoxicity, such as radio-
opaque dye, furosemide, some nonsteroidal anti-
inflammatory drugs, and benzodiazepines. The

FIGURE 1. Pathophysiology of kidney injury and prevention with albumin. This illustration depicts the pathophysiologic drivers
of kidney injury, the physiologic rationale for the protective role of albumin at cellular level and renal haemodynamics that may
lead to renal protection.

Albumin and the kidney, a friend or foe Shehabi et al.
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degree of albumin binding to reactive oxygen radicals
and inflammatory cytokines remains uncharacter-
ized; however, it is thought to be an important mech-
anismbywhichalbuminmay reduceAKI in sepsis and
following bypass exposure [17,18].

Impact on endothelial and microcirculatory
function

Albumin's role in maintaining vascular homeostasis
is achieved via distinct oncotic and nononcotic path-
ways. The endothelial glycocalyx is a carbohydrate-
rich luminal layer, plays an important role in vas-
cular protection and barrier integrity [19]. In exper-
imental models, albumin augmentation improved
endothelial integrity and was shown to be protective
of the endothelial glycocalyx [20]. Furthermore,
albumin may preserve the endothelial barrier and
thereby reduce hyperpermeability and capillary leak-
age associated with sepsis. This is further augmented
by albumin downregulation of endothelial cell apop-
tosis, nitric oxide modulation and oxidative stress
reduction [21].

THERAPEUTIC IMPLICATIONS
The development of AKI in the context of critical
illness carries significant morbidity and mortality. In
a landmark cohort study of over 190000 critically ill
patients, persistent acute kidney disease, defined as
persistent KDIGO stage 2–3 AKI for at least 3days,
was associated with 50% increase in 90-daymortality
and significantly reduced probability of renal recov-
ery [22&]. In a retrospective evaluation of 7528
patients with AKI, renal functional decline and the
risk of CKD progression was faster after an episode of
AKI when compared with patients who did not
develop AKI. Patients with transient AKI, however,
had a better long-term prognosis [23].

In critically ill patients, hypoalbuminaemia is an
independent predictor of AKI and associated mortal-
ity. In a meta-analysis of 11 studies (nearly 4000
patients), a 10g/l reduction in albumin increased
the risk of AKI by 134% and increased the risk of
death by 147% [24]. Retrospective analysis of 740
patients with AKI, suggested that albumin level less
than 26g/l was associated with an adjusted 76%
increase in 90-day and 79% 1-year mortality [25].
In cardiac surgery patients, preoperative serum albu-
min level and the development of postoperative
hypoalbuminemia was common and associated with
increased AKI, in-hospital and long-term operative
mortality, proportional to the degree of hypoalbu-
minaemia [3,26]. Conversely, in a retrospective study
of over 9000 patients at the Mayo Clinic, albumin
levels below 24g/l and above 45g/l were associated

with 52 and 216% increase in the risk of hospital-
acquired AKI, although stage 3 AKI was more com-
mon in the low-albumin group [5].

Considering the poor clinical outcomes associ-
ated with AKI and the apparent association of hypo-
albuminaemia with subsequent renal impairment
and increased overall mortality, the implied use of
targeted exogenous albumin administration to cor-
rect hypoalbuminaemia and as a resuscitation fluid
remains highly appealing. Nonetheless, the evidence
to justify this approach has been inconsistent and at
best indeterminate with conflicting clinical data
across different clinical settings (Table 2).

Sepsis-induced kidney injury

Sepsis remains a common reason for admission to
intensive care and the primary driver of AKI in the
critical care setting. Mechanistically, sepsis-induced
AKI is characterized by endothelial dysfunction,
accelerated inflammatory cascade and abnormal
microcirculatory redistribution systemic microcircu-
latory redistribution [22&]. The degree of hypoalbu-
minaemia is proportionate to the severity of systemic
inflammation and hence poor outcomes. In septic
patients requiring dialysis, a linear negative correla-
tion was found between albumin and overall mortal-
ity [27].

In the albumin vs. 0.9 NaCl SAFE trial predefined
subgroup of sepsis, a 29% reduction in mortality was
observed in the albumin group with benefits driven
by those with albumin level less than 25g/l [28,29].
In the albumin replacement for severe sepsis or septic
shock ALBIOS trial, hyperoncotic 20% albumin was
used to maintain serum albumin above 30g/l [30].
While the albumin group achieved significantly
higher mean systemic pressure and lower net fluid
balance, the overall primary outcome of 28-day and
90-day mortality was not significantly different. In
the subgroup of over 1300 patients with septic shock,
however, post hoc analysis showed a significant 90-
day mortality benefit with albumin.

A metanalysis of six trials and 2772 patients of
hyperoncotic albumin in septic patients reported a
comparable overall mortality compared with other
intravenous fluids. In 2013 septic shock patients,
however, the use of 20% albumin was associated
with a significant reduction in mortality and a faster
resolution of shock [31].

Albumin and acute kidney injury in patients
with cirrhosis or liver disease

The development of AKI in patients with chronic
and end-stage liver disease is common and heralds
a significant prognostic deterioration [32,33].

Renal system
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Common pathophysiological mechanisms leading
to AKI include hyperactivation of the RAAS system,
nonosmotic release of arginine vasopressin leading
to intrarenal vasoconstriction of the afferent arte-
rioles [34].

In addition to its recognized role as a volume
expander in the setting of decompensated liver dis-
ease, albumin also exhibits important biological
potentials thatmaymitigate the cascade of advanced
liver disease. Albumin exerts strong antioxidant and
scavenging properties of reactive oxygen and nitro-
gen radicals. It may also neutralize proinflammatory
cytokines and promote endothelial stabilisation
[35].

Considering global haemodynamic and effective
volume status in these patients, there is strong rec-
ommendation by the American Association of the
Study of Liver Disease and the European Association
for the Study of the Liver to give a standard intra-
venous albumin of 1g/kg daily for 2 days in patients
with chronic liver disease who develop an AKI [36]. It
is expected that patients with reduced effective cir-
culating volume will show a rapid reversal of AKI,
otherwise, hepatorenal syndrome (HRS-AKI) is
expected and a shift to vasoconstrictor therapy
should be initiated [36,37].

The vasoconstrictor of choice in this situation
is terlipressin in combination with continuous
albumin infusion. This combination resulted in

significant reversal of HRS-AKI compared with pla-
cebo [38]. Early initiationof this therapywas shownto
be superior in reversal of HRS-AKI and improved
survival [39].

Perioperative albumin and acute kidney
injury in noncardiac surgery

While the occurrence of AKI in the perioperative
period following elective noncardiac surgery is rel-
atively low (2–5%), it is significantly increased in
high-risk settings reaching up to 25%. Its occur-
rence marks a significant increase in short-term
and long-term morbidity, and overall survival
[40]. While many risk factors are recognized, pre-
operative hypalbuminaemia is an independent pre-
dictor for the development of postoperative AKI
with levels below 37.5g/l associated with two-fold
increase in AKI risk [41]. Maintenance of perioper-
ative optimal hydration through liberal fluid strat-
egy using crystalloids was associated with reduced
AKI compared with restrictive strategy [42]. Despite
physiological rationale, the evidence supporting
the use of albumin solution for routine periopera-
tive fluid management is lacking with no apparent
reduction in AKI or benefits in other clinical out-
comes with some studies suggesting increased AKI
risk with intraoperative albumin administration
[43,44].

Table 2. Evidence across clinical settings and therapeutic implications

Clinical
settings

Albumin
concentration Evidence Limitations

Potential
benefits Key harms Practical implications

Septic patients 20 and 5% RCT/MA No long-term
Mortality

No significant
difference in mortality

Traditional to Alb
solutions

Scenario specific use of Alb

Septic patients
Shock and/or
low Alb

20 and 5% Subgroups of RCT
MA

Secondary
analysis

Improved survival Traditional to Alb
solutions

May use 20% or 5% Alb in
this population

Hepatic-induced
AKI AKI – HRS

20% RCTs, MA,
guidelines
recommendations

No single
definitive RCT

Rapid reversal of AKI Traditional to Alb
solutions

20% Alb first 48h�
vasoconstrictor

Noncardiac
surgery

5% RCTs, MA Low-acuity patients
and low-AKI
risk

Improved fluid balance Traditional to Alb
solutions

Balanced crystalloids use
preferred

Cardiac surgery 5%
20%

RCT
RCT

Low-risk
population and
low-AKI risk

No difference Increased blood
transfusion,
infection

No routine use of Alb

High-risk cardiac
surgery

20% RCT No standardized
usual care

Reduced vasopressor
dependency

Increased AKI,
Increased blood
transfusion

No routine use of 20% Alb in
high-risk cardiac surgery

Enhanced diuresis 20% Alb Observational data
SR and MA

Small total
numbers

Improved diuresis in
combination with
diuretics

Not specified 20% Alb can be used to
increase diuretic effect of
diuretics

For specific RCTs and evidence assumptions, refer to main text in the specific clinical settings.
AKI, acute kidney injury, Alb, albumin, HRS, hepatorenal syndrome, MA, meta-analysis, RCT, randomized controlled trial.
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Perioperative albumin and acute kidney
injury in cardiac surgery
Cardiac surgery associated AKI (CS-AKI) is much
more common complication than AKI following
noncardiac surgery. It carries a substantially higher
risk of long-term morbidity and reduced survival.
While the reported incidence varies widely between
15 and 40% [45].While the pathogenesis of CS-AKI is
multifactorial with preoperative and procedural-
related factors involved, the cardiopulmonary bypass
(CPB) is a source of possible detrimental effects such
as ischaemia, haemolysis, inflammation and oxida-
tive stress [45]. While preoperative hypoalbuminae-
mia is considered a significant independent predictor
of CS-AKI and increasedmortality [3], themagnitude
of hypoalbuminaemia postoperatively correlated
negatively with the development and severity of
CS-AKI and reduced long-term survival [26].

The priming of CPB with albumin-containing
solution has been used in many institutions to
reduce the impact of CPB on blood elements and
reduce the ensuing inflammatory process and oxi-
dative stress. The Albumin in Cardiac Surgery
(ALBICS) Trial showed no difference in composite
outcome of multiple postoperative complications;
however, the population was low-risk patients with
CS-AKI less than 3% to make any conclusions about
renal effects [46]. The use of 20% albumin for resus-
citation and volume replacement after cardiac sur-
gery also showed no significant improvement in the
primary outcome of vasopressor free days, similar to
the ALBICS trial, the HASFLAIR trial enrolled low-risk
patients, and the CS-AKI was not lower with albumin
treatment [47&]. The ALBICS-AKI trial compared a
standard continuous infusion of 20% albumin of 60
g given over 15h and enrolled patients at high risk of
AKI [48]. The ALBICS-AKI reported an overall 12%
significant increase in the adjusted risk of AKI with
20% albumin infusion, primarily driven by patients
with a preoperative estimated glomerular filtration of
less than 60ml/min/1.72m2. In both the ALBICS and
the ALBICS-AKI trials, an increase in the use of red
cell transfusion was observed, raising concern on the
impact of albumin administration on the clotting
proteins and their function.

The results of the ALBICS-AKI trial merit some
attention. The postoperative albumin levels in the
treatment group remained higher than levels in
usual care group by 3g/l during the first 5days.
Additionally, the median and the mean levels of
daily creatinine were lower in the albumin group;
however, there were few outliers in the Albumin
group, particularly in those with eGFR less than 60
ml/min/1.72m2, that developed significant rise in
creatinine (Fig. 2a and b) and may have driven the
overall increased risk of AKI.

Many hypotheses,mainly speculative, have been
put forward to explain the increased AKI risk with
20% albumin infusion in high-risk cardiac surgery
[49]. Sudden increase in oncotic pressure within the
glomerulus may reduce the net transcapillary hydro-
static pressure leading to reduced GFR. Additionally,
exaggerated renal venous congestion and increased
renal intracapsular pressure may have compromised
critical renal perfusion. Nonetheless, the above evi-
dence suggests the routine use of hyperoncotic albu-
min to prevent CS-AKI should be discouraged.

The adjunct use of albumin during dialysis
and diuretic therapy

Hypoalbuminaemia is associated with morbidity,
intradialytic hypotension and mortality. Albumin
administration is usually given to prevent hypoten-
sion and augment fluid removal. The evidence seems
to suggest that hyperoncotic albumin (20 or 25%)
may be effective in preventing hypotension during
dialysis but may not be that effective in increasing
net filtration [50].

The addition of albumin infusion in patients
receiving furosemide resulted in significantly
increased urine output compared with furosemide
or albumin alone in ameta-analysis of 13 studies and
422 patients [50]. Themaximumbenefits occurred in
patients with albumin level below 25g/l and in
patients receiving higher albumin infusion and have
an eGFR less than 60ml/min/1.72m2.

FUTURE DIRECTIONS FOR RESEARCH
The long-standing debate surrounding human albu-
min administration in critical illness has evolved
from a simple question of volume expansion during
resuscitation to a complex array of cellular and
organ-specific haemodynamics. Resolving the ‘albu-
min paradox’ of benefits and harm requires a con-
certed paradigm shift across translational, precision
clinical, and long-term epidemiological research
frameworks.

Cellular and haemodynamic mechanisms of
harm

As illustrated above, physiological renal handling of
albumin relies heavily on highly active receptor-
mediated endocytosis (via the megalin/cubilin com-
plex) along the brush border of the proximal tubule
cell. Under hyperoncotic loading states, this pathway
can face catastrophic protein overload. Basic and
translational research should investigate the effect
of hyperoncotic protein loading on proximal tubular
stress and intrarenal haemodynamics.

Renal system
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Endothelial glycocalyx stratification

Because albumin's volume-expanding and protective
efficacy depends on a functioning endothelial bar-
rier, prospective trials should assess patients outcome
based on real-time markers of glycocalyx shedding,
such as plasma syndecan-1, hyaluronan or heparan
sulphate.

Head-to-head concentration trials

There remains a critical lack of direct, head-to-head
randomized controlled trials evaluating iso-oncotic
(4–5%) vs. hyperoncotic (20–25%) albumin formu-
lations within identical surgical or critical care
cohorts. Future studies must determine whether
lower concentration formulations provide equiva-
lent nononcotic benefits (antioxidant and radical
scavenging properties) without risking the abrupt
alterations in glomerular hydrostatic pressure linked
to hyperoncotic fluids.

CONCLUSION
There are certain clinical settings where the use of
albumin seems beneficial in reducing AKI. In
patients with septic shock, the use of 20% albumin

to maintain albumin above 30g/l, and in septic
patients with low albumin, infusion of 5% albumin
resuscitation, may improve survival. The use of albu-
min infusion is considered standard care in the
management of hepatic-induced AKI, alone or in
combination with vasoconstrictor therapy. Albumin
infusion led to reversal of AKI or HRS-AKI. Albumin
infusion also seems to improve urine output in com-
bination with diuretics when compared with either
therapy alone. It also may reduce intradialytic hypo-
tension but may not increase fluid removal.

In the noncardiac and in the cardiac surgery
populations, the routine use of albumin infusion,
especially hyperoncotic albumin, did not improve
renal function or reduce vasopressor dependency. In
the high-risk cardiac surgery patients, the use of
hyperoncotic albumin was associated with a signifi-
cant increase in the risk of CS-AKI and increased red
cell transfusion. The nonselective use of hyperon-
cotic albumin in this population is discouraged.

Considering the cost associated with albumin in
many countries, its use from a kidney perspective
should be restricted to the clinical settings where
clear benefits have been demonstrated. Furthermore,
the choice of albumin solution, hyperoncotic vs. iso-

(a)

FIGURE 2. (a) Mean serum creatinine in the first 7days – ALBICS AKI. This figure shows the mean (standard error) of highest
daily creatinine recorded in patients enrolled in the ALBICS AKI trial [48]. (a) Box plot of serum creatinine in the first 7days
stratified by eGFR – ALBICS AKI. This figure shows the median in patients with baseline eGFR <60ml/min/1.72m2 to be
higher than those with eGFR �60ml/min/1.72m2. The observed higher risk of AKI in the albumin group was driven by outliers
with high creatinine at baseline, data from the ALBICS AKI trial [48].
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oncotic, should be a choice based on the specific
clinical scenario and not taken as equivalent.

Future research is needed to elucidate the cellular
and haemodynamic mechanisms of harm and to use
biomarkers of glycocalyx shedding within the con-
struct of albumin trials of hyperoncotic vs. iso-
oncotic preparations.
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