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Abstract  

Introduction: Acute kidney injury (AKI) is one of the important overall causes of mortality in hospitalized patients. 
Variability in definitions of AKI has led to gross variations in the incidence across the world. Multiple metabolic 
derangements in these patients can increase the mortality and morbidity. Our study aims at studying the incidence, 
clinical, biochemical, hematological and sonographic abnormalities seen in hospitalized patients with AKI. Methods and 
Material: Case records of 237 patients admitted in various departments of a tertiary care center over a three year period 
from 2010 to 2013, who developed AKI were included in the study. The etiologies, various hematological and 
biochemical test reports, ultrasonography of abdomen and treatment given was noted. Statistical analysis was done to 
find the pattern of AKI and the prevalence of various biochemical and metabolic abnormalities. Results: The incidence 
of AKI among hospitalized patients was 1.9%. Out of 237 patients with AKI, 62% were males. 70% belonged to medical 
and allied specialties. The most common cause of AKI was infection related. Fever was the most common symptom 
(48%) and common laboratory abnormalities included anemia (70%), hyperkalemia (36%) and proteinuria (29%). 
Mortality in this study was 21(9%), 73% received conservative therapy while 27% had undergone hemodialysis. 
Conclusions: AKI is highly prevalent among hospitalized patients admitted in medical and allied departments. Infections 
top the list among the causes of AKI. Various metabolic and biochemical abnormalities are seen, most of them can be 
managed conservatively and up to one third may require hemodialysis.  
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Introduction  

AKI is becoming more and more prevalent day by day 
and the burden is expected to reach the levels of 
pandemic in the years to come. There is a trend to 
ignore minor rise of creatinine, especially in non 
specialized centers, and this has lead to gross 
underestimation of the true incidence of AKI in India. It 
has been well established that even minor increases in 
S. Creatine can increase mortality over the long term 
[1]. Patients who have apparently recovered from AKI 
at discharge may still be at risk of future development 
of chronic kidney disease. Recent advances in the 
classification and diagnostic criteria of AKI including 
the RIFLE and AKIN criteria have categorized the 
patients based on Serum Creatinine, urine output and  

Manuscript received 14th July 2016   
Reviewed: 24th July 2016    
Author Corrected: 10th August 2016 
Accepted for Publication 22nd August 2016 

 
 
glomerular filtration rate (GFR) [2,3]. They help in 
early recognition and grading of severity of patients and 
in assessing the outcome. The list of diseases that can 
result in AKI is long. Most important are infections, 
post surgical causes, drug induced, obstructive causes 
and so on. Importantly, in each disease, the cause of 
AKI is usually multifactorial [4]. AKI is the most 
important cause of death in sepsis patients. The burden 
of infection related AKI is also underestimated.  
 
The major reasons behind it are under reporting of cases 
and lack of multicentric long term studies addressing 
the issue, especially in India. Various metabolic, 
biochemical and hematological abnormalities exist in 
patients with AKI, most of which can be managed when 
recognized early. Identification and treatment of the 
primary cause of AKI is important for good outcome. 
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Aims  

This is a retrospective study which aims at studying the 
incidence of AKI and various clinical, metabolic, 
biochemical, hematological and sonographic 
abnormalities seen in hospitalized patients who are 
diagnosed with AKI. 

Place of study: GSL medical college and general 
hospital, Rajahmundry. 

Type of study: Retrospective observational study. 

Subjects and methods: Case records of 12367 patients 
aged over 12 years, admitted in a tertiary care center 
over a three year period from 2010 to 2013 were 
screened. Of these, case sheets of inpatients admitted in 
general wards, special wards and ICUs of various 
departments with evidence of acute kidney injury were 
included in the study.  

Inclusion criteria: The selection was based on elevated 
S.Creatinine more than 1.5 times above the baseline or 
previous value at any time during hospital stay. 

Results  

Out of 12367 cases, 237 cases have shown evidence of AKI 
comprised 90 cases (38%). The most common age group was between 40 to 50 years. Out of 237 patients, full reports 
were available for complete blood picture, S. Creatinine, blood urea, serum electrolyt
analysis. USG abdomen reports were available in 173 cases, Arterial blood gas analysis in 94 cases, liver function tests in 
149 cases, serum calcium in 104 and phosphate in 74 cases. The majority of the cases (70%) belonge
allied departments, followed by surgical and allied departments (30%). The frequency distribution of various cases of 
AKI in different departments is shown in Figure

Figure-5: Shows the distribution of AKI
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S.Creatinine more than 1.5 times above the baseline or 

ring hospital stay.  

Exclusion criteria: Cases with normal S. Creatinine or 
with evidence of chronic kidney disease like bilaterally 
small kidneys, past history of CKD and case records 
with incomplete documentations were excluded from 
the study. 

Methods  

A detailed analysis regarding the incidence of AKI 
among admitted patients, age, gender, cause of AKI and 
the type of treatment given for renal disease was 
undertaken. Data regarding the investigations done 
including complete blood picture, S. Creatinine, u
blood sugars, liver function tests, ultrasonography of 
abdomen, electrolytes, serum calcium and phosphate 
and complete urine analysis was collected to the 
available extent. The prevalence of various 
abnormalities was noted. The clinical symptoms 
documented at the time of admission were noted.

Statistics: Microsoft Excel 2007 software is used and 
the prevalence of various abnormal parameters has been 
described in the form of percentages

Out of 12367 cases, 237 cases have shown evidence of AKI (1.9%). Males comprised 147 (62%) cases whereas females 
comprised 90 cases (38%). The most common age group was between 40 to 50 years. Out of 237 patients, full reports 
were available for complete blood picture, S. Creatinine, blood urea, serum electrolytes, random blood sugars and urine 
analysis. USG abdomen reports were available in 173 cases, Arterial blood gas analysis in 94 cases, liver function tests in 
149 cases, serum calcium in 104 and phosphate in 74 cases. The majority of the cases (70%) belonge
allied departments, followed by surgical and allied departments (30%). The frequency distribution of various cases of 
AKI in different departments is shown in Figure-1. 

Shows the distribution of AKI cases among medical and surgical departments.

42%

14%

0.4%

5%

Frequency = 237 cases

General medicine

Neurology

Cardiology

Pulmonology

Dermatology

General surgery

orthopedics

Cardio thoracic Surgery

ENT

Ophthalmology

Obstetrics and gynecology

, 2016/ Vol 4/Issue 8                                                                                                                  ISSN- 2321-127X 

                                                                                                 Research Article     

www.ijmrr.in  1366 | P a g e  

Cases with normal S. Creatinine or 
with evidence of chronic kidney disease like bilaterally 
small kidneys, past history of CKD and case records 
with incomplete documentations were excluded from 

detailed analysis regarding the incidence of AKI 
among admitted patients, age, gender, cause of AKI and 
the type of treatment given for renal disease was 
undertaken. Data regarding the investigations done 
including complete blood picture, S. Creatinine, urea, 
blood sugars, liver function tests, ultrasonography of 
abdomen, electrolytes, serum calcium and phosphate 
and complete urine analysis was collected to the 
available extent. The prevalence of various 
abnormalities was noted. The clinical symptoms 

ented at the time of admission were noted. 

Microsoft Excel 2007 software is used and 
the prevalence of various abnormal parameters has been 
described in the form of percentages. 

(1.9%). Males comprised 147 (62%) cases whereas females 
comprised 90 cases (38%). The most common age group was between 40 to 50 years. Out of 237 patients, full reports 

es, random blood sugars and urine 
analysis. USG abdomen reports were available in 173 cases, Arterial blood gas analysis in 94 cases, liver function tests in 
149 cases, serum calcium in 104 and phosphate in 74 cases. The majority of the cases (70%) belonged to medical and 
allied departments, followed by surgical and allied departments (30%). The frequency distribution of various cases of 

 

cases among medical and surgical departments. 

General medicine

Pulmonology

Dermatology

General surgery

orthopedics

Cardio thoracic Surgery

Ophthalmology

Obstetrics and gynecology



 August, 2016/ Vol 4/Issue 8                                                                                                                  ISSN- 2321-127X 

                                                                                                                                                                 Research Article     

  

International Journal of Medical Research and Review                           Available online at: www.ijmrr.in  1367 | P a g e  

 

The clinical presentation of patients during treatment period is shown in Table – 1 

Table-1: Shows various signs and symptoms in AKI patients. 

Clinical Features n=237 (%) 
Fever 115 (48.5 %) 

Oliguria/anuria 105 (44.3 %) 

Pallor 96 (40.5 %) 

Vomitings 72 (30.3 %) 

Pedal edema 51 (21.5 %) 

Jaundice 49 (20.6 %) 

Altered sensorium 40 (16.8 %) 

Rash 35 (17.4 %) 

Polyuria 23 (9.7 %) 

Hiccups 17 (7.2 %) 

Seizures 8 (3.4 %) 

 
The prevalence of various hematologic and biochemical abnormalities is shown in Table – 2 

Table-2: Shows the prevalence of various abnormalities of cell counts and biochemical derangements. 

Hematological and biochemical abnormalities Total number = 237 (%) 

1. Anemia 165 (69.6%) 

2. Leukocytosis 111 (46.8%) 

3. Thrombocytopenia 68 (28.6%) 

4. Hyperkalemia 85 (35.9%) 

5. Hypokalemia 56 (23.6%) 

6. Hyperglycemia 44 (18.5%) 

7. Hyponatremia 33 (13.9%) 

8. Leukopenia 14 (5.9%) 

9. Hypernatremia 9 (3.7%) 

Among other reports available, metabolic acidosis was found in 51 out of 94 (54.2%), elevated liver enzymes in 73 out of 
149 (49%), hypocalcemia in 17 out of 104 (16.3%) and hyperphosphatemia in 12 out of 74 cases (16.2%). The 
underlying etiology which might be directly or indirectly responsible for AKI is shown in Figure-2. 

In 27 cases (12%), the cause of AKI could not be established. Miscellaneous causes of AKI that were identified included 
contrast nephropathy, acute glomerulonephritis, acute pancreatitis, drug induced interstitial nephritis, snake bites, 
rhabdomyolysis etc.  

The abnormalities in urinary sediment are presented in Table-3. 

Table-3 showing urinary abnormalities. 

Urine Sediment n=237 (%) 
Albuminuria 69 (29.1%) 

Hematuria 37 (15.6%) 

WBC casts 22 (9.3%)) 

Hyaline casts 21 (8.8%) 

Pus cell casts 17 (7.2%) 

RBC casts 13 (5.4%) 

Eosinophiluria 7 (2.9%) 
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 Ultrasonography of abdomen reports available in 173 patients revealed abnormalities as shown in Table - 4 

Table-4 shows the report of Ultrasonography of abdomen. 

Ultrasonography Of Abdomen N= 173 (%) 
Renal parenchymal changes 124 (71.6 %) 

Hepato/splenomegaly 55 (31.7 %) 

Ascites 43 (24.8 %) 

Non obstructive calculi 22 (12.7 %) 

Cystitis 20 (11.5 %) 

Obstructive Calculi (Hydronephrosis) 18 (10.4 %) 

Pyelonephritis 11 (6.3 %) 

Tumors 10 (5.8 %) 

Peritonitis 9 (5.2 %) 

Gravid uterus 7 (4 %) 

Pyometra 2 (1.1 %) 

Pancreatitis 2 (1.1 %) 

 
64 Patients (27%) underwent hemodialysis as per indications and others were managed conservatively (73%). The 
mortality in our study is 21(9%) and in many cases the mortality was attributed to the primary cause. Most of the patients 
recovered from AKI during the hospital stay. 

Discussion  

Our hospital is a multidisciplinary tertiary care centre, 
where patients from adjacent five districts visit. Most of 
the cases of AKI are infection related especially 
malaria, as many endemic areas of malaria are located 
around 100 km radius. Many studies have evaluated the 
AKI incidence and prognosis among ICU patients both 
in India and overseas. The actual burden of AKI 
extends beyond ICUs and many stable patients in wards 
can develop AKI. Above all, population based 
community surveys to estimate the prevalence of AKI 
are truly limited.  
 
The incidences varied from study to study and were 
reported to be between 140-600 per million population 
[5]. The incidence of AKI in our study (1.9%) is similar 
to the data from US with a reported incidence ranging 
from 1-7% of all hospitalized patients [6,7]. AKI in ICU 
patients has a reported incidence of 20-50% [8]. 
Globally, AKI is more common in males and our study 
showed a clear male preponderance and higher 
incidence among men over 50 years of age. Falling 
renal reserve is likely to result in kidney damage when 
exposed to infections or toxins.  
 
Most of the patients in our study were from medical and 
allied specialities. This relies on the fact that the most 
common causes of AKI are infections and nephrotoxins, 
both are more likely to be seen in medical wards. In our 
study, patients with cerebrovascular accidents had a  

 
 
high incidence of AKI especially pre renal AKI, and 
most of these cases quickly recovered within few days. 
This might be due to dehydration induced by drugs like 
mannitol and underlying common risk factor like 
diabetes. In our study, infections, especially Malaria, 
Leptospirosis and Urinary tract infections causing gram 
negative sepsis formed majority of medical cases. This 
is consistent with some of the studies focusing on 
malaria as a very important cause of AKI both in the 
wards and in ICUS in south India [9]. Contrast 
nephropathy is another important medical cause of AKI, 
especially in diabetics.  
 
Patients may develop transient azotemia following 
contrast injection that can be managed by good 
hydration, but at times patients may need renal 
replacement therapy. Among surgical departments, post 
surgical AKI, especially after cardiac bypass is 
extremely important. The rate of AKI after elective 
cardiac surgery ranges from 15-30% but the mortality 
due to renal disease is low [10]. The most consistent 
factor with proven association with AKI is the duration 
of bypass with rates being higher with prolonged 
surgeries commonly involving valves [11]. 
 
Fever was the most common clinical feature associated 
with AKI in our study which may be explained by 
infection. Oliguria was seen in half and polyuria in one 
fourth of the patients. Patients in the recovery phase of 
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AKI can develop polyuria, which makes them 
susceptible to electrolyte depletion. Vomitings, altered 
sensorium, hiccups and seizures could represent uremic 
symptoms which should alert physicians to consider the 
need for RRT. Anemia was seen in 70% of cases. 
Similar finding was observed in a recent study from 
Iran showing very high prevalence of anemia in AKI 
patients [12,13]. Anemia is a known complication of 
chronic kidney disease, but the association of anemia 
with AKI is poorly understood. The cause could be 
multifactorial including poor nutrition, reduced appetite 
along with the primary cause of AKI.  
 
Leukocytosis is probably due to bacterial and malarial 
infections and leukopenia and thrombocytopenia were 
attributed to viral infections. Hyperkalemia was the 
most common electrolyte disturbance and hyper-
natremia was least common. Hyperkalemia is due to 
reduced renal clearence of potassium due to tubular 
damage and metabolic acidosis. Hypernatremia in the 
setting of AKI suggests severe intravascular volume 
depletion and is a sign of poor hydration. Many cases 
where cause could not be identified were regarded as 
pre renal as S.Creatinine got corrected quickly with 
hydration before etiology was established. Proteinuria 
was the most common urinary abnormality in our study.  
 
In AKI, proteinuria is due to glomerular damage leading 
to leaking of albumen and globulin or tubular injury 
leading to excretion of globulin. RBC casts suggest 
glomerulonephritis, WBC casts suggest tubulointestitial 
nephritis and drug induced AKI while granular casts are 
seen in cases with established renal injury. 
Eosinophiluria is seen in acute Intestitial nephritis, 
commonly drug induced, though not specific [14]. 
 
USG abdomen is a very important tool especially in 
ruling out obstructive causes and in determining the 
extent of renal cortical loss. Bilateral contracted kidneys 
are good indicators of CKD rather than AKI. Many 
patients of AKI show altered echo pattern of kidneys 
and loss of corticomedullary differentiation indicates 
significant nephron damage. In our study, USG 
abdomen helped in the diagnosis of the cause of AKI in 
nearly one third in whom USG was done, mostly by 
revealing obstructive causes like tumors and calculi. 
27% of patients had undergone hemodialysis for 
different indications like uremic symptoms, refractory 
hyperkalemia and metabolic acidosis, volume overload 
etc. Others were managed conservatively with IV fluids, 
urine output monitoring and management of the primary 
cause. The mortality of 9% was mostly attributed to the 

primary cause like shock, severe malaria, hepatic 
failure, CVA and surgical causes like peritonitis and 
tumors. In most of them, S.Creatinine showed a stable 
pattern till the time of death. In those who received 
hemodialysis, three died due to complications of 
uremia. In the previous studies done in ICU patients and 
overall hospitalized patients, the mortality rates varied 
widely from 9% to 72% when conducted in mixed 
population of patients [15,16]. The mortality in our 
study is less compared to previous studies.  
 
There was no follow up of patients and hence only in 
hospital mortality was measured. Secondly, patients 
with AKI due to treatable conditions like severe malaria 
and leptospirosis formed majority of cases in our study, 
which might have contributed to reduced mortality 
compared to other studies. The limitations of our study 
are non inclusion of urine output to identify AKI which 
would have picked up more cases, unreliability of 
records as a measure of disease burden and lack of 
follow up of patients. 

Conclusion  

AKI is highly prevalent among hospitalized patients 
with various diseases, especially males. Medicine and 
allied specialities hold most of the cases of AKI. 
Infections top the list among causes of AKI, and hence 
early recognition and treatment is warranted. Anemia, 
hyperkalemia, albuminuria and altered echotexure of 
kidneys are commonly seen among these patients. Two 
third of the patients recover with treatment of the 
primary cause and AKI can be managed conservatively 
while up to one third of patients may require 
hemodialysis. 
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