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INTRODUCTION

Recently, kidney diseases have affected 
more and more individuals making them 
a public health issue [1]. Although they are 
well known and have been classified, their di-
agnosis and treatment have become a common 
problem. The problem is the multitude of defi-
nitions of renal syndromes: acute kidney injury 
(AKI) and chronic kidney disease (CKD), and 
a lack of guidelines for diagnosing abnormali-
ties in the structure and/or function of the kid-
neys that do not meet the diagnostic criteria 
for AKI and CKD [2, 3]. To solve this problem, 
all kidney abnormalities have been combined 
into one new term and defined as acute kidney 
disease (AKD) [4].

Short-term illnesses of sudden or recent 
onset and reversible cause are referred to as 
“acute” conditions, while “chronic” condi-
tions are long-term and persistent, thus AKI is 
a subcategory of AKD, which is in line with the 
2012 AKI guidelines [4].

DEFINISIONS

Since 2005, more than 30 definitions of 
AKI have been developed because over the 
last quarter of the century, there have been 
significant changes in its epidemiology and 
constantly increasing therapeutic possibilities.

The most general definition of AKI is an 
impairment of glomerular function for up to 
7 days, reflected by changes in the serum cre-
atinine level and urine volume.

The greatest uncertainty is associated 
with failure to include two extreme forms of 
AKI in the definition, i.e. structural or func-
tional tubular damage, previously called pre-
renal azotemia, which was omitted when de-
fining AKI in the Kidney Disease Improving 
Global Outcome (KDIGO) classification.

Currently, AKI is diagnosed when there is 
an increase in serum creatinine by > 0.3 mg/dL 
within 48 hours. However, it is the most contro-
versial part because creatinine is not a perfect 
biomarker, and its increase does not necessarily 
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imply kidney injury [4]. There are many causes 
of a transient increase in serum creatinine sec-
ondary to hemodynamic changes rather than 
kidney damage, e.g. in patients with hepatore-
nal or hepatocardiac syndrome. However, the 
opposite may occur when the tubules are dama - 
ged, but it is insufficient to alter serum cre-
atinine levels. Therefore, the diagnosis of AKI 
may be improved by including structural bio-
markers that directly indicate tubular damage.

However, in critically ill patients, the se-
verity of AKI may be underestimated because 
of the dilution of serum creatinine concentra-
tion caused by fluid retention, reduced produc-
tion and muscle loss; hence, the decision to 
initiate appropriate therapy may be delayed, 
which may result in a poorer prognosis, delayed 
renal replacement therapy or transfer to the 
intensive care unit and, therefore, increased 
mortality. In severe AKI, the most common 
therapy is initiation of renal replacement ther-
apy; however, the absence of e.g. biochemical 
indications may worsen the patient’s condition 
by exacerbating hemodynamic instability due 
to hypotension or bleeding secondary to sep-
ticemia or anticoagulation therapy. It is also 
impossible to predict the exact changes in phar-
macokinetics of various therapeutic agents, an-
tibiotics in particular, which greatly increases 
the risk of inadequate dosage, both overesti-
mating and underestimating the correct dose.

Unfortunately, despite extensive re-
search, no reliable structural biomarkers of 
AKI have been found so far, and for this rea-
son, the KDIGO guidelines emphasize the 
importance of clinical trials with serum creati-
nine serving as the main parameter.

The second currently used criterion in 
the definition of AKI is the rate of diuresis, 
which is assumed less than 35 mL per hour. 
However, this method is also questionable. 
Despite it being inexpensive and easy to carry 
out, the results can be significantly altered by 
diuretics and fluid therapy, which may increase 
the false-positive rate; also, the suggested 
threshold remains controversial. It should be 
noted that, after major surgery, patients may 
develop oliguria in response to perioperative 
stress. Additionally, even when the patient is 
catheterized, hourly diuresis is not monitored 
in every health center.

In addition, the interpretation of the glo-
bal data on the epidemiology of AKI remains 
a significant problem. This is not only due to the 
incomplete definition or different definitions or 
assessment criteria used worldwide, but also due 

to differences in available financial resources of 
each country, which directly translates into the 
number of diagnosed cases, treatment methods, 
and sometimes mortality as well [5].

The need for a clear definition of AKI 
is also emphasized by cardiologists because it 
occurs commonly in patients with acute heart 
failure. In cardiology, AKI is replaced by the 
term worsening renal function (WRF), which 
links biochemical changes to the clinical con-
dition. Cardiologists distinguish two types of 
WRF, namely the actual and alleged WRF [4].

It should be noted that the definition 
of AKI proposed by KDIGO has no clinical 
context and is not helpful in everyday clini-
cal practice. Therefore, most specialists, at 
the time of a sudden deterioration of kidney 
function, still use the old pathophysiological 
classification of AKI, even though it greatly 
simplifies this complex clinical phenomenon. 
It divides the causes of AKI into 3 groups: pre-
renal, postrenal, and renal, the last one being 
associated with ischemia, nephrotoxicity, or 
ongoing inflammation. Although the patho-
genesis of AKI is complex, it is the most widely 
used framework and is still recommended for 
students and doctors in training. In addition, 
current recommendations for management of 
AKI focus on the initial phase, even if renal 
function has not been restored.

However, it should be mentioned that 
the definition proposed by KDIGO has clear-
ly raised physicians’ awareness of AKI, and 
hence the recognition of AKI at its early stages 
has significantly increased so that appropriate 
nephroprotective measures have been intro-
duced.

Chronic kidney disease is characterized 
by a reduced glomerular filtration rate for 
more than 3 months, accompanied by severe 
albuminuria [3]. Thus, it can be said that the 
classification is based mainly on the cause of 
the disease and the severity of the structural 
abnormality, so that appropriate therapy can 
be instigated, and generally the more advanced 
the disease, the worse the prognosis.

Depending on the stage of AKI or CKD, 
there are different approaches and recommen-
dations regardless of the underlying cause. It 
should be noted that the more advanced the 
stage of the disease, the worse the prognosis, 
and the staging systems are important in defin-
ing the final stage of a clinical examination.

All the above-listed problems led to the 
creation of a new term, and thus a new clinical 
entity known as AKD was formed. It includes 
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all patients with abnormalities in the structure 
or function of the kidneys, which significantly 
affect their health and life, last for less than 
3 months, and do not meet the definition cri-
teria for either AKI or CKD [2, 3]. It is also 
known as non-specific renal impairment.

However, defining a new clinical entity, 
as well as developing guidelines for its diag-
nosis and management approaches adapted 
to each stage require the time and coopera-
tion of many research centers. It is necessary 
to collect as many reports on adult and pedia-
tric patients as possible, establish a baseline 
appropriate for all categories and all changes 
in the studied parameters, and develop an ap-
propriate approach to their assessment.

Guidelines on the diagnosis of AKD con-
sider its underlying causes, but it should be 
noted that AKD may have many similar causes 
as both AKI and CKD including parenchymal 
disease, systemic scleroderma, or glomerulo-
nephritis [4]. It is, therefore, necessary to take 
into account various circumstances.

All terms — AKD, AKI, and CKD — refer 
to abnormalities in function or structure of the 
kidney and are interrelated by their diagnostic 
criteria, complications, and test findings. How-
ever, it has been established that AKD can oc-
cur without prior history of kidney disease and 
underlying CKD. It is also known that AKD 
is not directly related to AKI. So far, a system 
has been proposed that distinguishes between 
AKD without AKI from AKD with AKI, fur-
ther breaking down whether AKI onset pre-
ceded or followed an episode of AKD.

In the research conducted so far, inclu-
ding the study by James et al. [6], it has been 
shown that patients with CKD who have expe-
rienced an episode of ACD have the highest 
risk of complications i.e. renal failure, while 
CKD combined with AKI increases the pa-
tient’s risk of death the most. This has also 
been confirmed by other studies published so 
far, which were carried out on patients with 
cardiovascular diseases [7–18].

In addition, it is known that AKI can per-
sist for up to 3 months. The transition from the 
management typical for AKI to that appropri-
ate for CKD should start within 90 days from 
the onset of AKD. After this time, most pa-
tients will begin to meet the criteria for CKD 
and will, therefore, be described as CKD with 
a history of AKD. On the other hand, those 
who fail to meet CKD criteria after a period 
of AKD will be described as AKD patients 
at an increased risk of CKD. In one person, 

AKI episodes may occur many times, and after 
their resolution, abnormalities that meet the 
AKD criteria may be present [19]. However, 
the current AKD severity assessment systems 
are based on different principles that cannot 
be combined to create a unified approach.

Considering the glomerular filtration 
rate (GFR) and albuminuria in the diagnosis 
of CKD, it was suggested that those markers 
also be used for AKD staging, however, there 
are not enough observations yet to standar - 
dize this position and accurately determine the 
relationship between albuminuria or the GFR 
level and severity of AKD.

The unification of diagnosis, staging, and 
management of kidney diseases is extremely 
important for determining the prevalence of 
AKI, CKD, and AKD. It has been shown that 
the use of four different approaches to the 
classification of AKI gave as much as a 15% 
discrepancy in the results.

It should also be noted that patients with 
AKI without AKD most often visit the primary 
care physician and, therefore, symptoms such 
as hemoptysis, hypercalcemia, and rash should 
be consulted with the specialist.

To determine the cause of AKD, it may 
be useful to run a urinalysis, review medica-
tions taken by the patient, especially in terms 
of reducing GFR, and in selected cases, a kid-
ney biopsy should be considered, bearing in 
mind that it is a high-risk procedure [20–24]. 
The following Table 1 summarizes the guide-
lines for diagnosis of renal syndromes accord-
ing to Lameire et al. [4].

Given all the controversies and doubts, in 
August 2020, KDIGO organized a conference 
aimed at standardizing and extending the exi - 
sting definitions of renal syndromes and im-
proving the guidelines on treatment strategies 
and clinical care. The key areas of research 
that were identified were the standardization 
of procedures and methods of management 
in CKD and AKI and their impact on public 
health. The work of specialists from around 
the world resulted in a discussion of key con-
cepts related to the new definition of AKD, 
management strategies, and analysis of re-
search priorities [4].

It was proposed to introduce a new term 
for all abnormalities of the kidney function 
and/or structure that affect one’s health, col-
lectively known as “kidney diseases and dis-
orders” (KD). This new category includes 
AKD and CKD, which can be distinguished by 
their duration.
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AKD — acute kidney disease; AKI — acute kidney injury; CKD — chronic kidney disease; GFR — glomerular filtration rate; SCr — serum creatinine

Without constant supervision of the diag-
nosed patients by the specialist, we will not be 
able to develop systems for staging and classi-
fying the disease or to provide a specific cause 
of the disease.

Given the current gap in research on AKI, 
AKD, and CKD, there is a need for further, 
more precise studies making use of large clini-
cal and administrative datasets, which will facili-
tate clinical decision-making and patient care.
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