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ABSTRACT

Objectives: Acute Kidney Injury (AKI) is a very common clinical problem. This picture is seen in 5-7% of
hospitalized patients and in 25-30% of patients hospitalized in intensive care units. The aim of this study was to
determine the incidence, etiology, clinical features, prognosis and complications in adult patients hospitalized
with of AKI.

Methods: This study was organized as an observation study in which the files of the patients admitted to internal
medicine and nephrology clinics between September 2012 and September 2017 were examined. All patients
admitted to the internal medicine and nephrology clinics with the diagnosis of AKI were included in the study.
But those under the age of 18, patients with chronic kidney damage, ex-patients after hospitalization, patients
who were sent to the intensive care unit after hospitalization, patients who voluntarily refused treatment or left
the service and who were hospitalized for more than 48 hours, but those who did not have biochemical analysis
during their stay were excluded. RIFLE creatinine criteria were used for AKI identification.

Results: The study included 354 patients. 177 (50%) patients were male and 177 (50%) patients were female.
The incidence of prerenal AKI in the internal medicine and nephrology clinics was 53.39%, renal AKI was
36.44% and postrenal AKI was 10.17%. When the causes of AKI were examined, 33.9% hypovolemia, 15.5%
UTTI and 13.5% gastroenteritis were detected. The dialysis rate was 23.7%.

Conclusion: Inconclusion, although the incidence of AKI is acceptable in our hospital. It is found to be
compatible with the literature and it is possible to catch the early stage of injury by decreasing the frequency
especially with better management of elderly patients and more closely monitoring renal functions in this group
of patients
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mortality rate increases considerably when AKI is suf-
ficient to require renal replacement therapy in clinics

cute loss of kidney function with an increase
in serum creatinine and/or a decrease in urine

output was previously known as acute renal
failure (ARF).>® This clinical condition, which is
now defined as acute kidney injury (AKI), has high
morbidity and mortality and is a common condition
in critically ill patients. Although there is significant
progress in the diagnosis and treatment of AKI, the

and intensive care units.'® Although RIFLE and AKIN
have been proposed and approved definitions in AKI
classification, in 2012 KDIGO needed a single defi-
nition both for its use in practice and research and
for public health.'* ! Aim of this study, the etiology,
clinical features, prognosis of hospitalized adult pa-
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tients with the diagnosis of AKI in Internal Medicine
and Nephrology clinics between September 1, 2012
and September 1, 2017. AKI is a disease that is very
common in the community and has multiple causes.
We wanted to point this out in our study. AKI can be
followed by both internal medicine and nephrology
clinics. We wanted to investigate whether there is a
different situation from the literature in terms of inci-
dence among these clinics. AKI is a disease that can
go as far as dialysis when it cannot be intervened in
place and on time. We wanted to indicate how many
people received dialysis treatment in our study.

METHODS

This study was retrospectively organized by scan-
ning the files of patients hospitalized with the diag-
nosis of AKI in the internal medicine and nephrology
clinics between September 1, 2012 and September
1, 2017. Hemogram, blood biochemistry, blood gas
values of 354 patients included in our study, clinic in
which they were hospitalized, duration of hospitaliza-
tion, whether they were on dialysis, comorbidities and
conditions leading to AKI were examined electroni-
cally from hospital records by scanning epicrisis.

Statistical Analysis

354 patients were included in the study. Whether
the numerical variables obtained from these patients
were compatible with the normal distribution were
checked with Kolmogrov Smirnov and Shapiro Wilk
normality tests. Summary statistics (mean + standard
deviation) and minimum-maximum values of the vari-
ables consistent with the normal distribution are giv-
en. Numerical variables that are not compatible with
the normal distribution are summarized with medi-
an-percentages and minimum-maximum. Descriptive
statistics for categorical variables are given in num-
bers and percentages. While the comparisons of two
independent groups were evaluated in terms of nu-
merical variables, two independent groups t-test was
used since the condition of normal distribution and
homogeneity of variance was met. The homogeneity
of variance was checked with Levene’s test. The study
protocol was approved by the institutional ethics com-
mittee (date/number:17.08.2018-016) and conducted
in accordance with the principles of the Declaration
of Helsinki and the Good Clinical Practice guidelines
of the International Conference on Harmonization.
There was no sponsor for the study. SPSS 22.0 (Statis-

tical Package for the Social Sciences) IBM Software
program was used for statistical analysis.

Exclusion Criteria

1. Those under 18 years old

2. Those with a history of chronic kidney dam-
age

3. Those who exited before the end of their treat-
ment after hospitalization

4. Patients sent to the intensive care unit after
hospitalization

5. Patients who refuse treatment or leave the ser-
vice voluntarily

6. Those who did not undergo biochemical anal-
ysis during the hospitalization period, even if they
were hospitalized for more than 48 hours

RESULTS

The patients whichs included in the study, 177
(50%) were male and 177 (50%) were female and of
the 354 patients included in the study, 150 (42.4%)
were hospitalized in the internal medicine service and
204 (57.6%) were hospitalized in the nephrology ser-
vice (Table 1). The mean age of the 354 patients in-
cluded in the study was 67.24 = 17.10 years (18-104).
The mean age of the patients who were divided into
3 groups for prerenal, renal and postrenal reasons are
given in (Table 2). There was a statistically significant
difference between the groups in terms of age (p <
0.001). The difference is seen between those hospi-
talized for renal (61.74 + 18.46) and prerenal (70.83
+ 15.47) causes. (Table 2). According to their diagno-
sis, 189 (53.39%) patients were hospitalized for pre-
renal reasons, 129 (36.44%) for renal reasons, and 36
(10.17%) for postrenal reasons. (Table 3). The hospi-
talization period of the patients was 8.29 + 6.088 days
(2-53 days) in the prerenal group, 10.13 £+ 7.394 days

Table 1. Number and Percentage Distribution
of Patients by Service and Gender

Clinic n (%)
Internal Medicine 150 (42.37)
Nefrology 204 (57.63)
Gender
Female 177 (50)
Male 177 (50)
Total 354 (100)
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Table 2. Average Age Values in Diagnostic Groups

Variable Diagnosis N Mean + Std. Min-Max P
Deviation
Age Prerenal 189 70.83 £ 15.47 18-104 <0.001
Renal 129 61.74 £ 18.46 19-89
Postrenal 36 68.11 £15.29 33-89
Total 354 67.24+17.10 18-104

(2-51 days) in the renal group, and 11.53 + 6.926 days
(2-37 days) in the postrenal group. (Table 4). During
the follow-up, 84 (23.7%) of the patients received re-
nal replacement therapy in the form of hemodialysis
(Table 5). When we look at the most common causes
of AKI in our study; we see that 33.9% of the patients
have hypovolemia, 15.5% have urinary tract infection
(UTI) and 13.6% have gastroenteritis. Apart from this,
respectively; We can see NSAID use, acute tubular
necrosis, contrast nephropathy, malignancy, benign

Table 3. Distribution of the patients according to
their diagnoses

Diagnosis n (%)
Prerenal 189 (53.39)
Renal 129 (36.44)
Postrenal 36 (10.17)
Total 354 (100)

prostatic hypertrophy, multiple myeloma, rhabdomy-
olysis, glomerulonephritis and kidney stones (Table
6).

DISCUSSION

AKI is a clinical picture that progresses with deteri-
oration of kidney functions and decrease in glomerular
filtration rate within days or even hours.'*!* According
to the RIFLE and AKIN criteria recently used in the

diagnosis of AKI, an increase of 0.3 mg/dl in creati-
nine, a 1.5-fold increase in basal creatinine, or a urine
output of less than 0.5 ml/kg/hour in the last 6 hours
makes the diagnosis of AKI.!* Oliguria and creatinine
values above 3 mg/dL at the time of diagnosis have
been reported as poor prognostic indicators.’ Mortal-
ity is high in elderly patients with multiorgan failure
and accompanying sepsis. It is known that mortality is
over 50% in patients who are followed in the intensive
care unit and need mechanical ventilation.> Rabbani
et al."” examined 898 patients diagnosed with AKI
between 1991 and 2000 and reported that 551 (61%)
patients were male and the mean patient age was 53 +
17.6 (15-91). Wang et al.** examined 209 patients who
were treated with the diagnosis of AKI in Beijing Uni-
versity Hospital between 1994-2003 and reported that
the patient’s age peaked in two periods (34-45 and 60-
80 years). Selcuk et al.?* examined 339 patients with
AKI and found two or more etiological factors caus-
ing AKI in 46 (13.5%) of the patients. Prerenal and
renal causes together in 26 (56%) of these patients,
prerenal, renal and postrenal causes together in 12 pa-
tients (26%), renal and postrenal causes together in
4 (9%) patients, and prerenal and postrenal causes in
4 (9%) patients. Postrenal causes were identified to-
gether. Diarrhea and vomiting are the most common
prerenal causes, gentamicin is the most common renal
cause and prostatic hypertrophy is the most common
postrenal cause. It was determined that 32 (70%) of
the patients with more than one etiological factor were
oliguric, 8 patients (17%) were anuric, and 6 (13%)
were nonoli

Table 4. Length of stay of the patients according to the etiology of AKI

Diagnosis N Minimum Maximum Mean Std. Deviation
Prerenal Length of stay 189 2 53 8.29 6.088
Renal 129 2 51 10.13 7.394
Postrenal 36 2 37 11.53 6.926
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Table 5. Renal replacement therapy
(hemodialysis) status of the patients

Dialysis n (%)
Yes 84 (23.7)
No 270 (76.3)
Total 354 (100)

guric. It was stated that 19 (41%) patients were giv-
en medical therapy alone, and 27 (59%) patients were
given dialysis together with medical treatment. It was
reported that 5 (10.8%) patients died. El- Reshaid et
al." reported the most common causes of AKI etiolo-
gy as drugs, sepsis and hypovolemia. In our study, of
354 patients followed up with AKI, 177 (50%) were
male and 177 (50%) were female (Table 2). The mean
age of the patients was 67.24 £ 17.10 (18-104) years.
Considering the age distribution according to the eti-
ology of AKI, the mean age of the prerenal group was
70.83 + 15.47 (18-104), the mean age of the renal
group was 61.74 + 18.46 (19-89), and the mean age of
the postrenal group was 68.11 £ 15 years (33-89) years
(Table 2). There is a statistically significant difference
in age among patients according to the cause of renal
failure. The difference is seen between patients who
came to the hospital for renal (61.74 + 18.46) and pre-
renal (70.83 £ 15.47) reasons. (p < 0.001). Consider-
ing the clinics in which the patients were admitted in
our study, 150 (42.37%) were hospitalized in internal

Table 6 Table of Causes of AKI

medicine and 204 (57.63%) were hospitalized in ne-
phrology (Table 1). Considering the etiology of AKI,
189 (53.39%) patients were in the prerenal group, 129
(36.44%) were in the renal group, and 36 (10.17%)
were in the postrenal group (Table 3). When the caus-
es of AKI are examined according to etiology; Out of
354 causes of renal AKI, 120 (33.9%) of AKI’s were
due to dehydration (hypovolemia), 55 (15.5%) were
due to urinary tract infection, 48 (13.5%) were due
to gastroenteritis, and 10 (2.8 %) was due to benign
prostatic hyperplasia (BPH) (Table 6). Considering
the causes of AKI due to toxic nephropathy, 16 pa-
tients were followed up as AKI due to NSAID use,
7 patients as AKI due to glomerulonephritis, 9 pa-
tients as AKI due to contrast nephropathy, 9 patients
as AKI due to multiple myeloma, and 8 patients as
AKI due to rhabdomyolysis (Table 6). Considering
the causes of postrenal renal failure, there were BPH
in 10 patients, mass compression due to malignancy
in 11 patients, prostate ca in 2 patients, bladder ca in
2 patients, kidney stone disease in 5 patients, and id-
iopathic hydronephrosis in one patient. Hemodialysis
is not routinely applied in AKI, but is performed in
the presence of emergency dialysis indications such
as uremic encephalopathy, pericarditis, oliguria-anu-
ria. Selcuk et al.'>** examined a total of 339 patients
with AKI and reported that 59% of the patients need-
ed dialysis. Zhang et al.® reported that 39 (37.5%) of
the 104 patients they followed up with the diagnosis
of AKI required dialysis. Mahajan et al.** found the

Causes of AKI N %
Hypovolemia 120 33.9
Uriner Tract Infection 55 15.5
Gastroenteritis 48 13.6
Use of NSAID 16 4.5
Acute tubuler necrosis 13 3.7
Contrast Nefropaty 11 3.1
Malignancy 11 3.1
BPH 10 2.8
Multiple Myeloma 9 2.6
Rhabdomyolysis 8 23
Upper GI Bleeding 8 2.3
Glomerulonephritis 7 2.0
Kidney Stone 5 1.7
Others 33 9.3
Total 354 100
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rate of need for renal replacement therapy (RRT) to be
33.5%. In the study of Uyanik et al.*® reported that 74
(29%) of 256 AKI patients needed hemodialysis. In
our study, the rate of patients in need of dialysis was
found to be 23.7% with 84 patients. It was remarkable
that the rate of patients requiring dialysis was similar
to other studies. The dialysis indications of our pa-
tients were anuria, hypervolemia, uremic encephalop-
athy, uremic hiccups, preoperative dialysis in terms of
uremic bleeding, tumor lysis syndrome and hyperuri-
cemia. While 33 (17.5%) of the prerenal patients were
taken to hemodialysis, 37 (28.7%) of the renal AKI’s
and 14 (38.9%) of the postrenal AKI’s were taken to
hemodialysis (Table 5).

CONCLUSION

As a result, although the etiology of AKI includes
a wide variety of factors that was grouped according
to prerenal, renal and postrenal causes as main groups
and both the etiologies of patients hospitalized with
AKI and the symptoms of AKI in our hospital, inter-
nal medicine and nephrology clinics, show a great
similarity in the literature. Although AKI patients re-
ceive more effective treatment with the widespread
use of dialysis today. It is still an important cause of
morbidity and mortality in hospitalized patients.?
Likewise, the rates of patients undergoing hemodial-
ysis or peritoneal dialysis are similar. This shows that
the patients hospitalized in the internal medicine and
nephrology clinic of our hospital are correctly diag-
nosed and treated appropriately.
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