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ABSTRACT

Objective: Acute Kidney Injury (AKI) and subsequent renal failure are the leading causes of morbidity and mortality in the intensive care unit 
(ICU). In this study, it was planned to compare Neutrophil Gelatinase-associated Lipocalin (NGAL) and creatinine values in patients diagnosed 
with AKI and to determine the effect of renal dose dopamine use on renal blood flow, development of chronic renal failure (CRF) and mortality.
Methods: This prospective study was planned with 35 patients developed AKI in the ICU of Bakırköy Dr. Sadi Konuk Training and Research Hospital. 
The patients were randomized into 2 groups as 18 patients who received dopamine treatment with the recommendation of the cardiology clinic and 
17 patients who did not receive dopamine treatment. Urea, creatinine and NGAL plasma levels were compared between groups.
Results: There was no difference between the groups in terms of age, gender and AKI stage. The 0th, 24th hour results and 24-hour changes 
of urea, creatinine and NGAL values of dopamine patient, who took dopamine, were found to be similar to those of patients who did not take 
dopamine. A significant positive correlation was found between the 24-hour change in creatinine value and the 24-hour change in NGAL 
(r=0.374; p<0.05). There was no significant change in the diameter and flow of renal arteries between measurements in patients who received 
dopamine. The rates of patients who regain normal kidney functions, develop CRF or develop mortality between the two groups were found 
to be similar.
Conclusion: Treatment results of AKI developing in ICU are not satisfactory. Low-dose dopamine treatment has no effect on patient outcomes 
in these patients. NGAL is a biomarker that has the ability to show renal damage at an early stage. Serial measurement of NGAL concentration 
during ICU stay may benefit the clinician in early diagnosis and follow-up of AKI.
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ÖZ

Amaç: Akut böbrek hasarı (AcuteKidneyInjury: AKI) ve sonrasında gelişen böbrek yetmezliği YBÜ’nde morbidite ve mortalite nedenlerinin 
başında yer alır. Bu çalışmada AKI tanısı alan hastalarda Nötrofil jelatinaz-ilişkili lipokalin (NGAL) ve kreatinin değerlerini karşılaştırmak, renal 
doz dopamin kullanımının, böbrek kan akımı, kronik böbrek yetmezliği (KBY) gelişimi ve mortalite üzerindeki etkisini belirlemek planlanmıştır.
Yöntem: Bu prospektif araştırma Bakırköy Dr.Sadi Konuk Eğitim ve Araştırma Hastanesi YBÜ’nde, AKI gelişen toplam 35 hasta ile planlandı. 
Hastalar, kardiyoloji kliniğinin önerisi ile dopamin tedavisi alan 18 hasta ve dopamin tedavisi almayan 17 hasta olacak şekilde 2 gruba 
randomize edildi. Hastaların 0. ve 24. saatte üre, kreatinin ve NGAL plazma seviyeleri gruplar arasında karşılaştırıldı.
Bulgular: Gruplar arasında yaş, cinsiyet ve AKI evresi açısından fark yoktu. Dopamin alan hastaların üre, kreatinin ve NGAL değerlerinin 0., 
24. saat sonuçları ve 24 saatlik değişimleri dopamin almayan hastalarla benzer bulundu. Kreatinin değerindeki 24 saatlik değişim ile NGAL 
değerindeki 24 saatlik değişim miktarı arasında anlamlı pozitif korelasyon olduğu belirlendi (r=0.374; p <0,05). Dopamin alan hastalarda renal 
arterlerin çap ve akımında ölçümler arasında anlamlı değişiklik saptanmadı. İki grup arasında normal böbrek fonksiyonlarını geri kazanan, 
KBY gelişen veya mortalite gelişen hastaların oranları benzer bulundu.
Sonuç: Yoğun bakımda gelişen AKI’nin tedavi sonuçları tatmin edici değildir. Bu hastalarda düşük doz dopamin tedavisinin hasta sonuçlarına 
bir etkisi yoktur. NGAL, renal hasarı erken dönemde gösterme becerisine sahip bir biyobelirteçtir. YBÜ'nde kalış süresi boyunca NGAL 
konsantrasyonunun seri ölçümü AKI nin erken tanınması ve takibinde klinisyene fayda sağlayabilir.
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INTRODUCTION

Acute Kidney Injury (AKI) is a common clinical syndro-
me in hospitalized patients. AKI affects approximately 
5% of hospitalized patients and 60% of patients ad-
mitted to the intensive care unit (ICU) (1-4). Despite its 
prevalence and advances in supportive care, the mor-
tality rate of patients developing AKI is above 50% (1). 
AKI Network (AKIN) prepared for AKI diagnosis or Kid-
ney Disease: Guidelines such as Kidney Disease: Imp-
roving Global Outcomes (KDIGO) attempt to capture 
a sudden drop in glomerular filtration rate (GFR) asso-
ciated with AKI, by using data for an increase in serum 
creatinine and/or a decrease in urine output (5-7). It is 
well understood that after a substantial reduction in 
GFR, serum creatinine levels rise (8). However, the re-
nal tubular epithelium, not the glomeruli, is the first 
site of injury in most types of AKI, and reduced GFR is 
a late and insensitive predictor(8). Thus, relying solely 
on changes in serum creatinine can lead to a delay in 
AKI management and negative consequences. Apart 
from traditional biomarkers such as urea, creatinine, 
blood urea nitrogen (BUN), which are used to diag-
nose AKI, newly evaluated biomarkers are trying to 
establish a relationship with cellular damage that oc-
curred long before the damage in GFR. In the last 10 
years, great efforts have been made to find specific 
biomarkers that can detect acute damage to the renal 
tubular epithelium(8). It has been shown that several 
new biomarkers such as neutrophil gelatinase-asso-
ciated lipocalin (NGAL), cystatin C, and Kidney Injury 
Molecule-1 (KIM-1) are potentially successful in de-
tecting the severity and etiology of AKI, and effective 
for the diagnosis of AKI in many clinical situations, 
such as bypass surgery, heart failure (9-12). However, 
these biomarkers have been used mostly for research 
purposes.

The protein neutrophil gelatinase-associated lipocal-
in (NGAL) is made by neutrophils and other epithelial 
cells. It belongs to the lipocalin family of proteins, 
which transports small hydrophobic molecules 
including steroids, retinoids, and lipids (13-15). Mishra 
et al. first suggested it in 2003 as a marker of early 
kidney damage due to renal hypoperfusion (15, 16). 
Renal tubular cells produce NGAL, a protein involved 
in natural immunity, in response to ischemic and 
toxic injury, and its concentration in serum and urine 
rises 8 to 24 hours before serum creatinine rises (9, 17). 

In several different settings, NGAL has emerged as a 
promising noninvasive, responsive, and early AKI bio-
marker, and it is the most researched and cost-effec-
tive biomarker for AKI (9, 18, 19). 

Dopamine is a catecholamine that affects the sys-
temic and renal vasculature in a dose-dependent 
manner (20). Dopamine acts on A1 receptors at low 
doses (3 g/kg/min), inducing vasodilation of the renal 
arteries and the mesenteric, coronary, and cerebral 
artery beds (20). Low-dose dopamine has been sug-
gested as a renal protective strategy in acute heart 
failure. Although some small studies in heart failure 
patients with reduced ejection fraction have shown 
improvement in urine output and renal blood flow, 
another low-dose study advocating the contrary 
found that dopamine use in the heart failure popula-
tion with predominantly reduced ejection fraction 
did not have a positive effect on urine volume or 
cystatin C levels in the treatment of acute heart fail-
ure (20-23). Dopamine is still an inotropic agent used in 
25% of patients with acute heart failure and 14% of 
patients undergoing cardiac surgery, despite its 
diminishing use (24-26). 

In the light of this information, in this study, it is 
aimed to compare NGAL and creatinine values in the 
follow-up of patients diagnosed with AKI according to 
KDIGO guidelines, and to evaluate renal blood flow 
with Doppler Ultrasonography in patients who 
received dopamine treatment with the recommen-
dation of the cardiology clinic and who did not 
receive dopamine, and to determine the relationship 
between dopamine use and renal function, mortality 
and morbidity. 

MATERIALS AND METHODS

Data center
This research, which was planned in a prospective, 
randomized clinical study, was performed between 
March 2014 and December 2014 at Bakırköy Doktor  
Sadi Konuk Training and Research Hospital ICU in 
Istanbul, Turkey. Providing health services in 40 
different medical branches, this hospital with a 
capacity of 652 beds and 27 patient beds accepts an 
average of 1640 medical, surgical or trauma patients 
requiring treatment, per year. In this center, where 
extracorporeal treatments (ECMO, hemodialysis, 
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plasmapheresis) can be applied by Intensive 
Care specialists, Intensive Care minor assistants, 
Anesthesiology and Reanimation specialists and 
assistants 7 days 24 hours, which provides intensive 
care service as a closed unit, the patient-nurse ratio 
is 2: 1.

Data collection
When a patient is comes to the ICU, the nurse mea-
sures his or her height and weight and records it in 
the clinical decision support system after the patient 
has removed his or her clothing and jewelry. Treat-
ments such as intravenous fluid and diuretics pro-
vided prior to the patient's admission are not taken 
into account in this calculation. The patient's urine 
production is reported in the clinical decision support 
system on an hourly basis. In addition, the results of 
laboratory tests requested during the follow-up, such 
as creatinine and NGAL, are automatically uploaded 
to the system. With the AKI algorithm prepared 
according to the KDIGO criteria, by using these data 
the system monitors urine output and creatinine val-
ues hourly, and if AKI criteria are met, it creates a 
warning by determining its stage. It records this 
warning and gives an alarm to the user. In this way, 
the development of AKI is determined quickly and 
precisely. 

The treatment of patients with AKI is reviewed 
according to KDIGO criteria and nephrotoxic agents, 
if any, are excluded from the treatment. Dynamic 
measures are used to assess the patient's intrave-
nous fluid needs, and adequate fluid therapy is 
arranged. Crystalloid solutions are used for liquid 
hydration and colloid agents are avoided. Hemody-
namics of the patients are monitored in a way that 
the mean arterial blood pressure to be 65 mm hg and 
above. By keeping the partial oxygen pressure above 
60 mm hg and the partial carbon dioxide pressure 
below 50 mm hg, hypoxia and hypercarbia are avoid-
ed. The enteral route is preferred primarily in the 
nutrition of the patients, and the daily total energy is 
targeted as 20-30 kcal/kg/day.

Study population
Among 1364 patients, who were admitted to the ICU 
at the time of the study planning, it was planned that 
18 patients, who were diagnosed with AKI and rece-
ived dopamine treatment with the recommendation 

of the cardiology clinic for cardiac reasons and 17 
patients, who were diagnosed with AKI but did not 
need dopamine, constitute the study sample. When 
AKI was diagnosed at the patients who were inclu-
ded in the study consecutively, blood was taken to 
determine urea, creatinine, NGAL plasma levels at 0th 
and 24th hours and the results were noted. In the first 
group of patients, who needed dopamine treatment, 
2 mcg/kg/dk dopamine infusion was started in addi-
tion to the classical treatment, and the other group 
was given the recommended classical treatment. Re-
nal Doppler ultrasonography was performed in both 
groups at the time of diagnosis and 24 hours after the 
initiation of treatment by the same specialist radio-
logist with the same ultrasound device. Aortic exit of 
both renal arteries and hilus inlet diameter and flow 
were measured and noted. The relationship between 
urea, creatinine and NGAL plasma levels of the pati-
ents was evaluated. In addition, the results of renal 
Doppler ultrasonography were statistically compared 
in the patient groups that received conventional tre-
atment and the other one, which received dopamine 
in addition to conventional therapy. The values offe-
red in the study by Gordon et al. (1995) were used to 
determine the minimum sample size. In this previous 
study, it was determined that with the use of 2 mcg/
kg/min dopamine, renal blood flow increased from 
179 ml/min to 203 ml/min (27). On the basis of the 
Type I error 0.05, Type II error 0.20 (80% power), and 
with 1/1 planned sampling structure, the G*Power 
statistical program determined a minimum sample 
size of 16 patients.

Inclusion criteria
It was planned to include patients
Who were hospitalized in the ICU for more than 24 
hours, 
Between 18 -80 years, 
Without chronic kidney failure, 
Who had not had a kidney transplant before.

Exclusion Criteria
Patients with chronic renal failure (CRF), 
Patients who need routine dialysis, 
Patients receiving dopamine at a dose higher than 2 
mcg/kg/min dopamine dose 
Patients who received an inotropic or vasopressor 
drug other than dopamine were excluded from the 
study.
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Primary outcomes
Research: was planned to compare NGAL and creati-
nine plasma levels in patients diagnosed with AKI 
according to KDIGO guidelines and to evaluate the 
effect of dopamine use on renal blood flow.

Secondary outcomes
It was aimed to evaluate the demographic data of the 
patients and to determine the effects of dopamine 
use on renal function, mortality, and morbidity by 
looking at classical markers such as urea and creati-
nine. 

Ethical issues
Before starting the research, Institutional Permission 
and Ethics Committee approval was received from 
Bakırköy Dr. Sadi Konuk Training and Research Hospital 
Clinical Research Ethics Committee (Protocol code: 
2014/46 -Decision no: 2014/04/11, Date: 03.03.2014) 
The study complies with the provisions of the 1995 
Helsinki Declaration (as revised in Brazil in 2013).

Statistical analysis
The data collected in the study was evaluated with 
the SPSS 22.00 program. In the descriptive statistics 

of the data, mean, standard deviation, median, lo-
west, highest, frequency and ratio values were used. 
Chi-square test was used in the analysis of qualitati-
ve data, and Fisher’s exact test was used when the 
conditions of the chi-square test were not met. The 
Kolmogorov Simirnov test was used to assess the 
distribution of variables. In the study of quantitati-
ve results, the independent sample t-test was used, 
and the Mann-Whitney U test was used when the 
assumptions of this test could not be given.Paired 
sample t test and Wilcoxon test were used in the 
analysis of repeated measures. Spearman correlation 
analysis was used for correlation analysis. For signifi-
cance level, p<0.05 was accepted. 

RESULTS

Patients included in the study were divided into two 
groups as patients who received dopamine treatment 
and those who did not receive. The demographic data 
of the patients are given in Table 1. The age, gender 
distribution, and AKI stage distribution of the patients 
were found to be similar between the groups (p>0.05). 
Considering the comorbidities of the patients, the rate 
of Congestive Heart Failure (CHF) was found to be 
higher than the patients who received dopamine (7, 

  Table 1. Demographic characteristics, comorbidities and intensive care interventions of the patients

Parameters Dopamine + (n:17) Dopamine - (n:18) P value
Age 59.3±18.6 47.5±23.8 0.109
Gender 0.088
Male 10 (55.6) 14(82.4)
Female 8 (44.4) 3(17.6)
AKI Stage 0.369
Stage 1 15(83.3) 12(70.6)
Stage 2 3(16.7) 5(29.4)
Stage 3 0(0) 0(0)
Comorbidities 12(70.6) 9(50) 0.214
DM 8 (47.1) 7(38.9) 0.625
HT 9 (52.9) 6(33.3) 0.241
SVD 6(35.3) 3(16.7) 0.192*
COPD 4(23.5) 4(22.2) 0.620*
CHF 7(41.2) 2 (11.1) 0.049*
Malignity 3(17.6) 3(16.7) 0.642*
Other 3(17.6) 2(11.1) 0.472*
Interventions
Arterial catheter 16(94.1) 15(83.3) 0.323
Central catheter 8 (47.1) 4(22.2) 0.117*
Dialysis catheter 15 (88.2) 12(66.7) 0.129
Dialysis 13 (76.5) 11 (61.1) 0.328
Mechanical ventilation 13 (76.5) 13(72.2) 0.774

(AKI, Acute kidney injury; DM, Diabetes mellitus; HT, Hypertension; COPD, Chronic obstructive pulmonary disease; CHF, Chronic heart 
failure; SVD, Cerebrovascular disease)
*Fisher exact test
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41.2%) compared to those who did not receive dopami-
ne (2, 11.1%). Considering the interventions applied in 
the ICU, there was no difference between the groups in 
terms of arterial catheter, central catheter, dialysis, and 
mechanical ventilation applications (p<0.05). 

When the clinical parameters of the patients were 
examined, the 24-hour change in heart rate of the 
patients who received dopamine (4±9) was found 
to be higher than the group that did not receive do-
pamine (-2±11). While mean arterial pressure was 
higher in those who did not take dopamine 0th hour 
(94±14) than those who received dopamine (78±15). 
No difference was found in 24th hour and 24-hour 
change. Systolic blood pressure was higher in those 
who did not take dopamine at 0th and 24th hours. The 
24-hour change did not differ significantly between 
groups. When the patients were evaluated in terms 
of biomarkers showing renal function, it was found 
that 0th and 24th hour results and 24th hour changes 

of the urea, creatinine and NGAL values of the pati-
ents receiving dopamine were similar to the patients 
who did not receive dopamine (Table 2). The rates of 
patients who regain normal kidney functions, deve-
lop CRF or develop mortality between the two groups 
were found to be similar (p> 0.05).

After the evaluation of the renal arteries with Dopp-
ler USG, the aortic outlet and hilus inlet diameter 
of the right renal artery were found to be higher in 
those who did not take dopamine, at 0th hour. Aor-
tic outlet diameter of the right renal artery remained 
high in patients who did not take dopamine, at 24th 
hour (p<0.05). There was no difference in the hilus 
inlet flow of the right renal artery, but the flow was 
higher at the aortic outlet at 0th and 24th hour in those 
who did not take dopamine. As a result of the evalu-
ation of the left renal artery by USG, the diameter of 
the aortic outlet and hilus entrance were found to be 
higher in those who did not take dopamine, at 0th and 

  Table 2. The clinical and laboratory parameters of the patients

Parameters Dopamine + (n:17) Dopamine - (n:18) P value
HR
0.hr 101±13 101±15 0.960
24.hr 104±12 99±11 0.188
Change within a period of 24 hours 4±9 -2±11 0.032
Systolic arterial pressure
0. hr 116±21 140±22 0.003
24.hr 118±22 132±18 0.043
Change within a period of 24 hours 0±16 -8±27 0.326
Mean arterial pressure
0. hr 78±15 94±14 0.004
24.hr 80±17 89±16 0.108
Change within a period of 24 hours 1±13 -4±19 0.110
NGAL
0. hr 1012±576 1397±2223 0.741*
24.hr 896±491 1317±2360 0.773*
Change within a period of 24 hours 26±159 -80±332 0.692*
Creatinine
0. hr 1.9±0.6 2.0±0.8 0.947
24.hr 2.0±0.6 1.8±0.8 0.234
Change within a period of 24 hours 0.03±0.54 -0.23±0.49 0.256
Urea
0. hr 102±61 101±58 0.974
24.hr 111±59 96±54 0.540
Change within a period of 24 hours 10±18 -5±27 0.130
Kidney function
Mortality 12 (70.6) 8(44.4) 0.118
CKF 1(5.6) 3(17.6) 0.323
Healthy kidney 5(27.8) 6(35.3) 0.271

(HR, Heart rate; hr, hour; CKF, chronic kidney failure)
*Independent sample T test
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24th hours. It was found that the aortic outlet flow of 
the left renal artery was higher in those who did not 
take dopamine, at 0th hour (p<0.05). The hilus inflow 
flows of the left renal artery were found to be similar 
in the two groups (Table 3).

As a result of the correlation analysis of the biomar-
kers used for the diagnosis of AKI, no significant cor-
relation was found between the 0-hour and 24-hour 
creatinine value and the 0th hour and 24th hour NGAL 
values (p > 0.05). However, as a result of the corre-
lation analysis of the 24-hour change, it was deter-
mined that there was a significant positive correla-
tion (r=0.374; p<0.05) between the 24-hour change 
in creatinine value and the 24-hour change in NGAL 
(Figure 1).  

Table 3. Renal artery diameter and flow values determined via Doppler ultrasonography

Parameters Dopamine + (n:17) Dopamine - (n:18) P value
Entrance diameter of right renal artery hilus 
0. hr 3.7±0.7 4.3±0.6 0.017
24.hr 3.8±0.7 4.0±0.8 0.079
Change within a period of 24 hours -0.02±0.38 0.02±0.65 0.682
Stream of right renal artery hilus entrance
0. hr 37.5±10.7 41.9±10.6 0.133
24.hr 37.9±10.0 40.4±9.3 0.330
Change within a period of 24 hours -0.4±6.4 -1.5±9.8 0.638
Diameter of right renal arterial aortic outflow 
0. hr 3.9±0.8 4.6±0.6 0.005
24.hr 4.0±0.8 4.6±0.7 0.016
Change within a period of 24 hours 0.0±0.5 -0.0±0.6 0.335
Stream of right renal arterial aortic outflow
0. hr 39.1±10.6 46.2±14.2 0.023
24.hr 40.9±10.8 45.8±10.7 0.176
Change within a period of 24 hours 1.3±6.4 -0.4±13.6 0.192
Entrance diameter of left renal artery hilus
0. hr 3.7±0.7 4.3±0.6 0.011
24.hr 3.8±0.7 4.4±0.7 0.011
Change within a period of 24 hours 0.1±0.4 0.1±0.9 0.210
Stream of left renal artery hilus entrance
0. hr 37.6±11.2 42.9±10.6 0.077
24.hr 38.5±11.7 40.8±10.7 0.493
Change within a period of 24 hours 0.3±5.4 -2.1±9.3 0.199
Diameter of left renal artery aortic outflow
0. hr 3.9±0.8 4.6±0.5 0.002
24.hr 3.9±0.8 4.6±0.6 0.006
Change within a period of 24 hours 0.0±0.4 -0.1±0.5 0.537
Stream of left renal arterial aortic outflow
0. hr 40.3±11.8 48.6±9.1 0.018
24.hr 40.8±12.3 46.0±11.1 0.171
Change within a period of 24 hours -0.2±6.8 -2.6±9.8 0.194

(hr, hour)

Figure 1. 24-hour change graph of NGAL and creatinine plas-
ma levels
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DISCUSSION

In this study, it was found that there was a correla-
tion between 24-hour change in creatinine plasma 
level and 24-hour change in NGAL plasma level in the 
follow-up of patients diagnosed with AKI according to 
KDIGO criteria. This finding indicates that NGAL can 
be used not only in the diagnosis of AKI but also in 
its follow-up. Previous studies have determined that 
there is a correlation between NGAL and creatinine 
levels, consistent with our results (28-30). AKI can cause 
serious consequences such as renal failure, end-stage 
renal failure requiring long-term renal replacement 
therapy (RRT), and even death. Studies show that AKI 
is an independent predictor of mortality (31). There is 
no satisfactory treatment for AKI (32-34). Therefore, the-
re is a consensus that the prevention of AKI among 
those at risk and that it should be paid attention to its 
early diagnosis before irreversible tissue damage oc-
curs (35-37). The distinct advantage of biomarkers such 
as NGAL is that plasma levels increase in the earlier 
period of kidney damage, before increases in serum 
creatinine or BUN. In a meta-analysis study, NGAL 
plasma levels were found to be a biomarker with high 
diagnostic value for AKI, in addition, it was determi-
ned to be a potential predictor for RRT and mortality 
need (37). Another meta-analysis found that NGAL has 
acceptable validity in detecting acute kidney injury 
in patients with normal pre-operative renal function 
following cardiac surgery (38, 39). Our findings were in 
line with both of these meta-analyses, suggesting 
that plasma NGAL value can be used as a biomarker 
to predict the progression of kidney damage and the 
need for RRT (39).

Increased NGAL levels after admission to the intensi-
ve care unit have a prognostic significance. A review 
conducted in 2014 found that 8,500 critically ill pati-
ents were included in the adaptations associated with 
NGAL and showed excellent predictive performance 
(40). In a study comparing 5 biomarkers in 2635 pati-
ents, NGAL was found to be the most effective bio-
marker with 81% specificity and 68% sensitivity (41). 
Therefore, in order to monitor deterioration in renal 
function, serial measurement of NGAL concentration 
during ICU stay, instead of a single point control of 
this biomarker on hospitalization may be beneficial to 
the clinician in early diagnosis and follow-up of AKI. In 
the critical care environment, an early rise in plasma 

NGAL level will trigger emergency response. Leastwi-
se, clinicians aware of such a situation will avoid the 
use of additional nephrotoxins and consider hydration 
and renal perfusion optimization to prevent further 
damage.

In recent years, the importance of low-dose dopa-
mine in intensive care medicine has declined due to 
its ineffectiveness in preventing or ameliorating renal 
failure in critically ill patients. The use of this agent is 
based on the assumption that dopamine improves 
renal blood flow, which is a desirable outcome (42,43). 
However, contrary to this situation, no increase in 
flow or diameter in renal arteries due to dopamine 
use was found in our study. In a similar study, unlike 
our research results, Blood flow in the renal interlobar 
arteries was analyzed before and after the administra-
tion of dopamine at a dose of 2mcg/kg/min by Dop-
pler USG to critically ill patients followed in the ICU, 
Increased blood flow was observed with renal vasodi-
lation after dopamine administration and this was 
confirmed by invasive tests (44). The difference of our 
study from this study is that all patients are followed 
up with a diagnosis of AKI. Indeed, in another pro-
spective double-blind randomized controlled study 
conducted by Lauschke et al. low-dose dopamine was 
compared with Doppler USG in patients diagnosed 
with acute kidney injury and in patients with normal 
renal function. It was observed that dopamine 
reduced renal vascular resistance in the control group, 
and that it worsened renal perfusion rather than 
improving it in patients with AKI (33). In another study, 
although dopamine increased external medullary 
blood flow in hypovolemic animals, it failed to improve 
external medullary dysoxia (45). The natriuretic effects 
of dopamine through inhibition of proximal tubular 
resorption result in increased solution delivery to dis-
tal tubular cells. This can increase medullary oxygen 
intake, increasing rather than decreasing the risk of 
ischemia (43, 46). This aspect of kidney physiology 
may explain why drugs that improve renal blood flow 
aren't helpful. According to this example, certain 
agents will be dangerous. Studies have suggested that 
despite the increase in renal blood flow, dopamine 
worsens radiocontrast agents and secondary renal 
tubular damage in patients after cardiac surgery 
(43,47,48). Finally, medications that suppress dopamine 
production, such as metoclopramide or haloperidol, 
are not linked to AKI, despite their widespread usage 
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in the same populations as low-dose dopamine, and 
despite the fact that these agents effectively elimi-
nate low-dose dopamine's renal vascular impact (43, 49, 

50). However, a notable finding of our analysis is that 
dopamine does not increase the risk of death, CRF, or 
haemodialysis. In fact, dopamine appears to be a rela-
tively safe agent, although completely ineffective for 
preventing or treating kidney dysfunction (43).

The prospective design of our study has some limita-
tions as well as its strengths such as consisting of 
randomized patients and a control group. The study is 
designed in a single center and has a relatively small 
patient population that prevents any subgroup analy-
sis. NGAL plasma level is only detected when AKI 
diagnosis was made and at 24th hour. In addition, 
patients with KDIGO stage I and II were included in 
the study, and patients who had a diagnosis of KDIGO 
stage III AKI but did not yet progress to require RRT 
could not be evaluated.

CONCLUSION

AKI emerges as an important cause of mortality and 
morbidity in intensive care. AKI does not yet have a 
satisfactory treatment, and the use of low-dose 
dopamine therapy in AKI patients has no clinical ben-
efit. Therefore, early detection of renal damage is an 
especially important factor in early diagnosis and 
success of treatment. NGAL is an important biomark-
er that has the ability to show renal damage at an 
early stage. Serial measurement of NGAL concentra-
tion during ICU stay may be beneficial to the clinician 
in the early diagnosis and follow-up of AKI.
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