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BACKGROUND: Acute Kidney Injury (AKI) is a freelance risk issue for morbidity and mortality in children. We have tried to

ABSTRACT

focus it to forestall the same. OBJECTIVES: To establish the spectrum and risk factors associated with AKI and to assess the
outcome. METHODS: A cross-sectional study was done under 14 children satisfying the pRIFLE criteria were registered for
the study and neonates, children not satisfying the criteria or having chronic kidney disease or acute on CKD were excluded.
RESULTS: Oliguria was the most common presenting complaint. Four major causes of AKI were malaria, sepsis, snake bite
& acute gastroenteritis. Mortality was 13% & there is significant association of outcome with serum urea/ creatinine and

potassium level. CONCLUSIONS: Most of the conditions leading to AKI in our area are eminently treatable or preventable.
However clinical awareness, early detection and treatment can improve the outcome of these patients.
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BACKGROUND

Acute kidney injury (AKI), at just once called acute renal fail-
ure (ARF), is usually printed as an associate abrupt decline in
excretory organ function, clinically manifesting as a reversible
poignant increase in nitrogen waste products measured by
blood urea nitrogen and serum creatinine levels (more than
double the traditional level for the age of the patient) over
the course of hours to weeks (Gallego et al.,1993).The ADQI
(The Acute Dialysis Quality Initiative) cluster planned an ac-
cord hierarchical definition referred to as RIFLE criteria (Ron-
co, Kellum & Mehta, 2001). A modification of this criteria was
afterwards planned by the Acute Kidney Injury Network that
coined the term AKI (Mehta et al.,2007; Levin et al.,2007;
Molitoris et al.,2007) Previously, no customary definition of
AKl was there, that hindered comparison among studies
(Gallego et al.,1993) This scale presently the foremost wide
accepted also used for early detection and classification of
the AKI severity (Bellomo, Ronco, Kellum, Mehta & Palevsky,
2004). The definition relies upon two criteria: shrivelled rate
of glomerular filtration by calculating serum creatinine clear-
ance (Schwartz et al., 2009) and/or the duration of oliguria
or anuria (Goldstein, Giroir & Randolph, 2005). After apply-
ing this on adults, its validation was conducted on youngsters
and modified as the pediatric scale or pRIFLE (Akcan-Arikan et
al., 2007); this scale was accustomed outline AKI during this
study.

The incidence of AKI has been increasing and likewise, the
mortality rate also varies widely in different reports. The inci-
dence of ARF has been reported to be 5% (Brady, Brenner &
Lieberthal, 1996), 13 % (Gallego et al., 1993) of general hos-
pital admission to 28% (Biesenbach et al., 1992). Correspond-
ingly the mortality rate also varies widely in different reports
from 34.6% (Arora et al., 1994), 65%(Singh et al.,1993) to
89%(Rahman & Hussain,1993) ARF in the child population

was almost a fifth of the adult incidence. In a study of 1298
patients with renal disease in Islamabad found a prevalence
of 13.1% with ARF (Igbal, Rehman & Khan, 1994). Similarly,
another study found a prevalence of ARF as 19.4% (Arora
et al., 1994). The rates of mortality remain unchanged until
nowadays even with fashionable ways of treatment like dialy-
sis. This is often owing to the modification in characteristics of
patient population like declining range of transfusion-related
causes and an increase in range of nephrotoxic causes, the dy-
namic pattern of surgery and therefore, the progress in resur-
gence and intensive medical aid, which ends in longer survival
and development of AKI.

It has been projected as a significant downside in the pedi-
atric age group in terms of prevalence, morbidity pattern,
diagnostic difficulties, treatment modalities, prognosis, and
its outcome in individual cases. It continues to be a common
condition in developing countries like India as a result of acute
gastroenteritis (AGE), acute glomerulonephritis (AGN), infec-
tions and sepsis in hot and humid conditions whereas trauma,
surgery, drugs and toxins square measure the key causes in
western countries (Ronco, Kellum & Mehta, 2001). Scientific
knowledge of the same is grossly inadequate in Indian con-
text.

In view of the magnitude of this downside and therefore, the
dynamic state of affairs regarding the age composition, etio-
logical pattern, clinical manifestations and advantage of early
detection and acceptable management, this specific study was
undertaken to research the varied aspects of AKI in youngsters
in our setup.

METHODS
This is a sort of hospital-based prospective observational an-
alytical cross-sectional study worn out the Department of
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Pediatrics, VIMSAR, Burla from September 2014 to August
2015. All children more than one month of age and less than
14 years of age admitted to our indoor unit with clinical evi-
dence of developing AKI (oliguria / anuria) were screened for
evidence of AKI (Restrepo de Rovetto et al., 2012) by labora-
tory parameters (serum creatinine >1.5 mg/dl for children >1
year of age and >1mg/dl for children Tmonth — Tyear of age)
(James, Debra & Karl, 2002). Those who manifested evidence
of AKI during the hospital stay were also included. Children
less than one month of age, not satisfying the AKI criteria and
laboratory parameters, having chronic kidney disease (CKD)
and acute on CKD were excluded from our study. 201 cases
were selected by simple consecutive sampling enrolled for the
study after proper consent given by the care giver and ethical
committee approval. A detailed history of illness, clinical ex-
amination, investigations, treatment and responses to therapy
of each case was noted in the pre designed case pro forma
and all the relevant data were noted on the excel sheet in a
tabular form. Necessary statistical procedures were applied us-
ing SPSS v 20, Microsoft office student 2016 and Epi Info 7
software to observe the percentage of outcome variable in dif-
ferent demographic and clinical subgroups. Those cases which
had a predisposition for development of pre-renal type of AKI
were given the fluid challenge in the form of normal saline
20ml/kg over 30 minutes followed by a diuretic challenge (fru-
semide 2mg/kg) after correction of dehydration, hypotension
or shock if associated. Those who had urination were grouped
under pre-renal type and those who didn’t were treated as in-
trinsic type of AKI.

RESULTS
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Out of 201 patients 43.3% of cases were under 5 yrs. of age.
Male: Female ratio was 1.4:1. Oliguria/anuria is the most com-
mon (86%)presenting complaint followed by fever (67%)
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(Figure 1). Maximum no of cases (40%) presented with 1-day
oliguria/anuria, 31% cases were hospitalised after 2 days’
illness and 5% after 72 hrs (Figure 2). Anaemia was present in
significant population (63 %). Edema was found in 38% &
dehydration in 17 %. Hypotension was associated with 25 %
of cases (Figure 3). Acidotic breathing as a feature of uraemia
was detected in 19 % cases. Four major causes of AKI in this
study in order are malaria (41.8%), Sepsis (21.4%), Snake Bite
(14.9%) & acute gastroenteritis (9%) contributing to 87% of
the total study population (Figure 4). Maximum (54%) cases
had deranged serum urea level within 100 mg/dl. Only 13%
of subjects had very high serum urea level (>200mg/dl).57%
of cases were having serum creatinine level between 1.5 - 3.0
mg/dl and 22% having > 6.0 mg/dl. Majority of cases were
found to be isonatremic, only 15% cases were found to be
hyperkalemic .75% cases were found to have intrinsic type of
renal failure and 24 % cases had pre renal type of AKl.Intrinsic
type of AKI was common in infancy & above 5 years of age
group. Pre renal type increased in frequency in 1-5 yrs. age
group. Maximum cases (66%) improved with fluid & electro-
lyte management. Need for dialysis was 34% in our study.
Mortality in our series was 13 % and maximum occurred in
>1-5 yrs. age group. Intrinsic type of AKI was more associated
with poorer outcome. Among aetiologies of AKI cases due to
sepsis & Malaria was associated with higher mortality. There is
no significant association of outcome in relation to duration of
oliguria (Pearson chi-square = 2.204, p = 0.3322) and types of
AKI (Pearson chi-square = 0.339, p = 0.8441) but there is sig-
nificant association of outcome in relation to serum urea
(Pearson chi-square = 27.599, p = 0.0001) / creatinine (Pear-
son chi-square = 23.259, p = 0.0001) and potassium level
(Pearson chi-square = 22.985, p = 0.0001). Independent sam-
ple student t test was conducted between death and recovery
groups in various haematological parameters (Table 1) and
found significant differences in serum urea (mg/dl) / Serum
creatinine (mg/dl) / Serum sodium (mg/dl) / Serum potassium
(mg/dl) between two groups.

DISCUSSIONS

Out of total no. of 2458 admissions to department of pedi-
atrics in stated age group during the study period, 201 cases
fulfilling inclusion criteria were included in the present study.
So, prevalence of AKI in hospitalised patients in the present
study accounted for 8.17%. But others have reported an es-
timate between 13% to 19% (Igbal, Rehman & Khan, 1994,
Arora et al., 1994), which is much higher than present study.
This difference may be due to inclusion of newborn cases
and higher number of study cases in their series.43.3% cas-
es occurred in the under 5 age group in our study, approxi-
mately same was observed by previous studies (Arora et al.,
1994;Srivastava, Bagga, & Moudgil,1990;Acharya, Singla, Sin-
gh, Usha & Mishra,1996).In the present study male children
outnumbered females (M: F=1.4:1) coincides with the previous
researcher (Arora et al., 1994;Srivastava, Bagga, & Moudg-
il,1990;Acharya, Singla, Singh, Usha & Mishra,1996). Olig-
uria / anuria was present in approx. 86% of cases amongst
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the study group which is varied widely than previous studies
(100% in Acharya, Singla, Singh, Usha & Mishra, 1996 & ap-
proximately 50% in Arora et al., 1994). This difference is due
to detection of biochemical derangements in snake bite cases
mostly during their hospital stay and in this study these cas-
es contributing to significant number (14.9%)among study
population. Loose stool (AGE) was found in 16.9% cases
similar with previous research (Srivastava, Bagga, & Moudg-
i,1990) but very less than that of another study (58.5% in
Srivastava, Bagga, & Moudgil,1990), difference being the
regional and cultural practices, increasing level of awareness
among the people regarding oral rehydration. We observed
presence of skin infection as a marker of AGN (4%), altered
sensorium (9%), haematuria (14.4%), convulsion (15.4%),
abdominal distension (20%), bleeding manifestation and
bloody stool (5%) cases amongst the study population. Oli-
go/anuria of more than 72 hrs. was found in only 5% cas-
es as against 78% in previous study (Acharya, Singla, Sin-
gh, Usha & Mishra,1996). As this study was undertaken in
a tertiary hospital, early referral of cases accounted for this
gap. Pallor was found in 80.7% cases, peripheral edema in
38.3% cases, & dehydration in 17.4% cases which is almost
similar to previous research (Acharya, Singla, Singh, Usha &
Mishra,1996). But hypotension was much more in our study
which may be due to delayed referral from peripheral hospi-
tals. The infectious etiology includes Malaria, Sepsis, Snake
bite & AGE which accounted for 87% cases in the present
study which coincides with previous studies (Gokalp, Oguz,
& Gultekin,1991; Srivastava, Bagga, & Moudgil,1990).The
patients who died had significantly higher (p <0.001) levels
of blood urea, serum creatinine and potassium in compari-
son to those who recovered, same as that of past research
(Acharya, Singla, Singh, Usha & Mishra,1996).Intrinsic renal
failure accounts for the majority of case distribution (74.6%),
followed by pre-renal type (24.4%). Post renal contributed
only 1%, more or less similar to previous research (Gallego
et al.,1993). 34% patients in our study need dialytic support
against 67.3% in other study (Arora et al., 1994) which may
be due to good conservative management at our centre.
Mortality rate in our study was 13% against 30% -60% by
others (Arora et al., 1994; Singh et al.,1993; Rahman & Hus-
sain,1993). These variations in our study may be due to small
sample size or as ours is a tertiary care hospital some cases
may fail to come because of financial constraints.

CONCLUSIONS

The etiology and clinical features of AKI in children is diverse
and varies not only in different parts of the world but also
among different regions of same country. The biochemical
parameters for early detection are not well developed and
laboratory facilities for diagnosis are grossly inadequate in
most institutions. The treatment modalities developed by
foreign authors are not fully applicable in our setup which
leaves us with conservative and often peritoneal dialysis as
a method of treatment. The increasing facets of contempo-
rary medical amenities are though capable of getting prompt
reversal of insane kidney function, in distinction to western
or developed countries wherever the reason behind AKI is
either congenital malformations, trauma or toxins, most of
the borne in upon conditions (falciparum malaria, snake
bite & haemolytic uremic syndrome) in our country are em-
inently treatable or preventable; but clinical awareness, early
detection and treatment can produce substantial distinction
among outcome of these patients. The present study was an
effort to focus the various domains of AKI in children pre-
senting to the hospital which included well characterized,
diverse study population and depicted the etiological trends
in this part of state and some parts of Eastern India.As it is
a cross-sectional study we could not find incidence rate and
so a cohort or RCT study is awaited for better future impli-
cations.
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