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Abstract

Background: Acute kidney injury (AKI) is defined as abrupt and rapid decline in renal filtration
function. We have studied cases of AKI in which there was no primary renal involvement.

Materials and methods: A hospital based retrospective study of 50 indoor patients was carried out at
B J Medical college and Civil Hospital, Ahmedabad to study the cases of acute kidney injury in
patients with no primary kidney involvement and their incidence with relation to age, gender,
comorbidities, substance abuse and treatment modalities.

Results: Total 50 patients of acute kidney injury were analyzed. Peak incidence was found in fourth
decade with overall male: female ratio 2:1. The most common etiology was acute gastroenteritis 24%
(n=12) followed by infections 40% (n=20). Most of the patients 28% (n=14) who presented with renal
failure on admission, resolved with proper fluid resuscitation and antibiotics. Hemodialysis was
required in only 6% (n=3) of the patients.

Conclusion: Acute gastroenteritis was the most common etiology of acute kidney injury in our study
with median age of 45 years with male preponderance.
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Introduction retention of nitrogenous and other waste products
Acute kidney injury (AKI) is defined by the normally cleared by the kidneys. The causes of
impairment of kidney filtration and excretory ~AKI have traditionally been divided into three
function over days to weeks, resulting in the broad categories: prerenal azotemia, intrinsic
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renal parenchymal disease, renal

obstruction [1].

and post

According to Kidney Disease Improving Global
Outcome (KDIGO) classification

Stages Serum creatinine

Stage 1 AKI 1.5-1.9 times the baseline
Stage 2 AKI 2-2.9 times the baseline
Stage 3 AKI 3 times the baseline

According to the Acute Kidney Injury Network
(AKIN) criteria, AKI is defined as abrupt (within
48 hours) increase in serum creatinine of
0.3mg/dl or increase in serum creatinine by 1.5
times or oliguria of < 0.5 ml/kg/h for > 6 hours
[2, 3]. Risk Injury Failure Loss and End stage
renal disease (RIFLE) criteria are defined based
on increase in serum creatinine / GFR and
decrease in urine output. The AKIN criteria
differ from the RIFLE criteria in several ways.
The RIFLE criteria are defined as changes within
7 days while AKIN criteria suggest using 48
hours. AKIN criteria avoid using glomerular
filtration rate as a marker in AKI. In pre renal
causes of AKI underlying kidney function may
be normal, but decreased renal perfusion
associated with intravascular volume depletion
(e.g., from vomiting or diarrhea) or decreased
arterial pressure (e.g., from heart failure or
sepsis) results in a reduced glomerular filtration
rate. Autoregulatory mechanisms often can
compensate for some degree of reduced renal
perfusion in an attempt to maintain the
glomerular filtration rate. In patients with
preexisting chronic kidney disease, however,
these mechanisms are impaired, and the
susceptibility to develop acute-or-chronic renal
failure is higher [4].

Aim

A single centric, retrospective, hospital based
study was conducted among indoor patients at B
J  Medical College and Civil Hospital
Ahmedabad, Ahmedabad. The patients willing to
participate in the study were enrolled with proper
counseling. Out of the 110 indoor patients
enrolled with acute kidney injury, 50 patients had
no primary kidney involvement which was
included in our study. The cases selected were
subjected to detailed physical and systemic
examination and then investigated for various
laboratory  parameters. Hematological and
biochemical investigations were performed and
special investigations such as eGFR, iPTH and
USG KUB were performed on patients as and
when required to rule out chronic kidney disease.

Inclusion criteria
e Age>12 years
o All patients presented to the hospital
with signs and symptoms of dehydration,
decreased  urine  output,  nausea,
vomiting, bilateral pedal edema or
breathlessness.
Exclusion criteria
e Critically ill patients.
e Pregnant females.
e All the patients with primary renal
disease or chronic kidney disease.
e Patients who did not consented for the
study.

Results and Discussion

Our aim was to study the cases of acute kidney
injury in patients with no primary kidney
involvement and their incidence with relation to
age, gender, etiology, comorbidities, substance
abuse, treatment modalities and outcome.

Materials and methods

50 patients were included in our study of which
64% (n=32) were male and 36% (n=18) female.
Maximum number of patients were in the age
group of 41-50 years 24% (n=12) followed by
61-70 years with 22% (n=11) of the patients.
Least common age group was 13-20 years 4%
(n=2) as per Table - 1.

The highest incidence of acute kidney injury with
acute gastroenteritis 48% (n=24), followed by
infective causes 40% (n=18), hepatorenal
syndrome 10% (n=5) and shake bite 10% (n=2).
1 snake bite patient presented with septicaemia
on admission (Table — 2).
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Table - 1: Age and sex distribution of the patients.

Age group (years) | Male (n=32) Female (n=18) Total Percentage (n=50)
13-20 2 0 2 4%

21-30 5 1 6 12%

31-40 6 3 9 18%

41-50 4 8 12 24%

51-60 6 0 6 12%

61-70 6 5 11 22%

71-80 3 1 4 8%

Table - 2: Etiology of Acute kidney Injury.

Table - 4b: Trend of Serum Creatinine values in

Etiology Total Percentage | patients during hospital stay.
(n=50) Serum Creatinine (mg/dl) | Number of

Acute gastroenteritis 24 48% patients
Infective causes 18 36% 1" value >1.5 day 1% 50
Hepatorenal syndrome | 5 12% 2" value >1.5 day 3" 48
Snake bite 2 10% 3%value >1.5 day 6" 18
Multiple myeloma 1 2% 4" value >1.5 day 9" 7

5" value >1.5 day 12" 2
Table - 3: Incidence of Acute kidney injury due | 6" value >1.5 day 15" Nil

to Infective causes.

Infective causes | Total | Percentage
(n=18)

Malaria 6 33.33%

UTI 5 27.77%

HIN1 3 16.66%

LRTI 2 11.11%

Viral hepatitis 1 5.55%

Dengue 1 5.55%

Table - 4a: Serum Creatinine value on

admission.

Serum Creatinine | Total Percentage

(mg/dl) (n=50)

1.6-3 19 38%

3.1-45 11 22%

4.6-6 8 16%

6.1-7.5 6 12%

9.1-10.5 4 8%

10.6-12 2 4%

The most common infective cause was malaria
33.33% (n=6), followed by urinary tract infection
27.77% (n=4) and H1IN1 16.66% (n=3). 33.33%
(n=6) of the patients with infective causes had
septicemia on admission (Table — 3).

In our study, at the time of admission 72%
(n=36) patients had creatinine <5mg/dl, 22%
(n=11) were having creatinine between 5- 10,
and 6% (n=3) were having creatinine more than
10. It was observed that by 3" day, out of 50
patients, 96% (n=48) had creatinine more than
1.5, by 6" day, 36% (n=18) had raised creatinine
level and by 9" day, only 14% (n=7) patients had
raised creatinine (Table — 4a, 4b).

According to KDIGO classification, on
admission, 28% (n=14) patients were having
stage 3 kidney injury, 40% (n=20) were having
stage 2 kidney injury. On discharge all the
patients were having normal creatinine values. 3
patients of stage 3 kidney injury required
hemodialysis during hospital stay, out of which 2
patients had HRS and 1 had H1N1 (Table — 4c).

24 patients presented with AGE of which 50%
(n=12) presented with severe kidney injury but
due to proper fluid management they required
shorter (5 days) duration of hospital stay. The
longest duration of hospital stay (12 days) was
with H1IN1 followed by hepatorenal syndrome
(10 days). This shows that average duration of
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hospital stay is related with etiology. The
patients with substance abuse or co- morbidities
had longer duration of hospital stay (7 days) then
other patients (Table — 5).

74% (n=37) of our patients responded to fluids
and antibiotics, 20% (n=10) required vasopressor
support along with them, while 6% (n=3)
required hemodialysis (Table — 6).

Table - 4¢c: Comparison of average serum creatinine values in patients on admission and discharge.

Staging of Acute Kidney | Number of

Average Serum | Average Serum

Injury according to | patients (n=50) | creatinine of patients | creatinine of patients
KDIGO classification on admission (mg/dl) on discharge (mg/dl)
Stage 1 AKI 16 2.41 0.90
Stage 2 AKI 20 3.82 1.39
Stage 3 AKI 14 11 5.24 1.46
3 8.24 1.6
Table - 5: Etiology, Severity and Average duration of hospital stay of patients.
Stage 1 | Stage 2 | Stage 3 | Average hospital
AKI AKI AKI stay (days)
Etiology Acute gastroenteritis 4 12 8 5
Malaria 2 4 Nil 6
UTI 2 3 Nil 4
HIN1 Nil 2 1 12
LRTI 2 Nil Nil 3
Snake bite Nil 1 1 8
Viral Hepatitis Nil 1 Nil 7
Dengue Nil 1 Nil
Hepatorenal syndrome Nil 3 2 10
Co- Hypertension 2 2 1 7
morbidities | Diabetes mellitus 3 2 Nil 6
Tuberculosis Nil Nil 1 6
Substance | Smoking 4 4 2 7
abuse Tobacco 4 4 2 5
Alcohol 2 4 4 8
Average Duration of hospital stay (days) | 3 5 8

*Staging of Acute Kidney Injury according to KDIGO classification

Table - 6: Treatment Modality of the patients.

Treatment Modalities Total Percentage (n=50)
Fluids and antibiotics 37 74%

Vasopressor +fluids+ antibiotics 10 20%

Hemodialysis 3 6%

Clinical presentation varies with the cause and
severity of renal injury, and associated diseases.
Most patients with mild to moderate acute kidney
injury are asymptomatic and are identified on
laboratory testing. Patients with severe cases of
acute kidney injury, however, may be

symptomatic and present with listlessness,
confusion, fatigue, anorexia, nausea, vomiting,
weight gain, or edema [5].

The definition of acute kidney injury indicates
that a rise in creatinine has occurred within 48
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hours, although in the outpatient setting, it may
be hard to ascertain when the rise actually
happened in a defined period. A patient history
and physical examination, with an emphasis on
assessing the patient’s volume status, are crucial
for determining the cause of acute kidney injury
[6]. The history should identify use of
nephrotoxic medications or systemic illnesses
that might cause poor renal perfusion or directly
impair renal function.

AKI is a common complication occurring in
patients with cirrhosis, with reported frequencies
of up to 20%-50% in patients with cirrhosis
admitted to hospital for complications of the
disease [7, 8]. HRS is a unique form of AKI that
develops in patients with advanced cirrhosis and
is mainly related to a marked renal
vasoconstriction secondary to the systemic
circulatory impairment, characteristic of patients
with advanced cirrhosis [9]. There was no past
history of NSAIDS among any patients in our
study.

Hypertension and diabetes mellitus 2 are known
to cause chronic renal impairment but we
excluded renal involvement in them by doing
iPTH, USG KUB and fundus examination of the
patients. Renal biopsy is the gold standard for
ruling out renal involvement but was not done as
patients in our study had not consented for the
same.

If fluid resuscitation is required because of
intravascular ~ volume  depletion, isotonic
solutions (e.g., normal saline) are preferred over
hyperoncotic ~ solutions  (e.g., dextrans,
hydroxyethyl starch, albumin). A reasonable goal
is a mean arterial pressure greater than 65 mm
Hg, which may require the use of vasopressors in
patients with persistent hypotension [11, 12].

Conclusion

Patients with acute Kidney injury generally
should be hospitalized unless the condition is
mild and clearly resulting from an easily
reversible cause. HIN1 and hepatorenal
syndrome patients had longer duration of
hospital stay as compared to others which
suggest that duration of illness is dependent on
etiology of acute kidney injury.

The key to management is assuring adequate
renal perfusion by achieving and maintaining
hemodynamic stability and avoiding
hypovolemia. Most of the patients 74% (n=37) in
our study responded to fluids and antibiotics,
vasopressor agents were required along with
them in 20% (n=10) of the patients and dialysis
was required in 6% (n=3) of the patients. Patients
with acute kidney injury are more likely to
develop chronic Kidney disease in the future and
are also at higher risk of end-stage renal disease
and premature death.

Abbreviation

KDIGO: Kidney Disease
Outcome

AKI: Acute Kidney Injury
AKIN: Acute Kidney Injury Network

RIFLE: Risk Injury Failure Loss and End stage
renal disease

AGE: Acute Gastroenteritis
NSAIDS: Non-Steroidal
Drugs

eGFR: Estimated Glomerular Filtration Rate
iPTH: Intact Parathyroid Hormone

HRS: Hepatorenal Syndrome

KUB: Kidney Ureter Bladder

Improving Global

Anti

Inflammatory
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