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ABSTRACT

The Acute kidney injury (AKI) in particular occung in ICU and is recognised as a major public heafbblem
worldwide affecting millions of patients leading ttecreased survival. AKI complicates 5-7% of acdee hospital
admissions and up to 30% of admissions to the $itencare unit. AKI is a common complication of IGnd also
associated with a markedly increased risk of d@athospitalized individuals, particularly in thoaelmitted to the ICU
where in-hospital mortality rates may exceed 50%mwiEompared to western literature, reports from aauntry are
limited and hence there is a need to understandlthieal profile of these patients here. A thorbugnderstanding of
clinical spectrum of disease is needed in ordetetsise methods to improve final outcome due to AKICU admitted
cases. The present study aims to knowltleéinical spectrum of AKI in patients admitted inténsive care unit and to
determine the risk, prognostic factors and finaicome of AKI patients who are admitted in intensoare unit tertiary
care hospitals in Bangalore city. A total 100 pateof AKI patients admitted in ICU were consideffed the study.
The data was collected through a pretested profowhéah included various like patients history, iiidial examination,
Diagnosis, Laboratory parameters, Urine output, Gduid conditions, dialysis, MSOF etc., The Patiemse followed up
till the event of discharge or death in hospitaheTmain outcome evaluated was mortality. As perathalysis present
study demonstrates majority of patients were ind60 years age group (24%) with highest mortdhityp1 to 60 age
group (32.1%). Fever was the most common presentaif patients (46%); Sepsis was the most commagndisis
(59%). Oliguric renal failure was seen in 49% cagzamorbidity was seen in 51% of the patients; mgresion (30 cases),
diabetes mellitus (23 cases), COPD (11 cases) ldBd(¥ cases). A high overall mortality of 56% wases which is
consistent with other studies done in various pafrtthe world. Intrinsic type of renal failure wdse most common type
(68%). MSOF was noted in 63% of the patients. 37%h@ patients required ventilator support and 4p&tents required
dialysis. Mortality increased in older age groupmorbid conditions, oliguric renal failure. Sepgias the most common
cause. Intrinsic type of renal failure was the nmasthmon type of AKI seen. There was an increasedatity seen in

patients who required dialysis, and mechanicalilaiun. Presence of MSOF was associated with poognosis.
KEYWORDS: Acute Kidney Injury, Sepsis, Liguria, Multiple Sgsns Organ Failure
INTRODUCTION

Acute kidney injury (AKI) in particular occurringnilCU is recognised as a major public health pnoble
worldwide affecting millions of patients leading ttecreased survival. AKI complicates 5-7% of acdee hospital
admissions and up to 30% of admissions to the sintercare unit. The incidence of AKI has grown byrenthan fourfold
in the United States since 1988 and is estimatedai® a yearly incidence of 500 per 100,000 pojmudat AKI is
associated with a markedly increased risk of d@athospitalized individuals, particularly in thoaelmitted to the ICU

where in hospital mortality rates may exceed 50%lie incidence of in hospital AKI is difficult tosémate because no

www.iaset.us editor@iaset.us



68 M. Narayanaswamy, H. K. Govindaiah & Madhusudan .C

registry of its occurrence exists and because up ratently there was no standardized definitienom a variety of
predominantly single centre studies it is estimaled 3% to 7% of hospitalized patients develop AKB,4 More detailed
information is available regarding its developmienthe intensive care unit (ICU) environment, whapproximately 25%
to 30% of unselected patients develop some dedré&lo although again estimates vary considerabdpehding on the
definition used and the population case mix. Reeplacement therapy is typically required in 5%6% of the general
ICU population or 8.8 to 13.4 cases per 100,00Qufadion/year. 5,6,7,8,9,10 However, with the insiag prevalence of
older subjects, higher degrees of co- morbidity predexisting chronic kidney disease in some centtee proportion of
patients requiring dialysis is substantially highewvo thirds of patients with AKI in one large muaéntre study. 11
The occurrence of AKI and the need for renal regaent therapy may also be much higher in specifih-hsk

populations, such as those with hematologic matigies, in whom in one study the requirement forateeplacement
therapy was 22.5% as compared with 5.8% in thoffsowi haematological malignancies.12A recent aiglysa random

5% sample of Medicare beneficiaries based on

Inpatient claims data from between 1992 and 200hdan overall AKI incidence 0f23.8 cases per 100€pital
discharges. The rate per 1000 discharges proged#gsicreased—by approximately 11% per year—overdécade from
14.6 in 1992 to 36.4 in 2001 and was consisterigfidr in older subjects, men, and blaéka similar incidence rate—9.2
cases per 1000 hospitalizations, equivalent to 109%8l hospital discharges—and similar demogra@sisociations were
observed using the 2001 National Hospital DischeBgevey, a national collected database based omranentative
sample of non federal acute care hospitaladian data available regarding the incidencARF in ICU is meagre, it was
estimated to be around 3.79% by Prakash J et #i2§ (efined ARF as an acute increase in seruntigiregaof _0.5mg/dI
if baseline creatinine is <1.5mg/dl or an increaseat least 1.0mg/dl if baseline serum creatinise>1.5mg/dl but
<5.0mg/dl). AKI in ICU is associated with high mality despite significant improvement in the cafetteese patients.
This indicates that AKI is not just a matter ofdosf organ function, but is a condition additiogadiccompanied by
systemic consequences which significantly impactspoognosis. Acute epidemiological assessment of iKstill a
problem, as there is frequent change in acceptéditiin for AKI and definition for the end point® measure, results
will remain heterogeneous and hard to compare. Adwge Dialysis Quality Initiative Group has publkgha consensus
definition/classification system for acute kidneyjury (AKI) termed the RIFLEcriteria. 16 The Acutddney Injury
Network (AKIN) group has recently proposed modifioas to this system. 17 There is a need to evaludiether there
are advantages between these criteria’s. Comparegkstern literature, reports from our country lmdted and hence
there is a need to understand the clinical prafilthese patients here. A thorough understandinglinical spectrum of
disease is needed in order to devise methods tooirapfinal outcome due to AKI in ICU and to analytbe clinical
spectrum of AKI in patients admitted in intensivere unit. Determine the risk, prognostic factord final outcome of

AKI in patients admitted in intensive care unit.
MATERIALS AND METHODS

The prospective study conducted at Governmentatgrttare hospitals in Bangalore city during 201120
Patients with Acute kidney injury because of vasiatauses admitted in ICU and also who are admitieboth the
hospitals of Victoria & Bowring & Lady Curzon hosal attached to BMCRI during the study period arektrinclusion
and exclusion criteria. Total 100 patients prospebt recruited with written conscent. pretesteestionnaires were used

to collect the secondary data of patients. Data ea@kected through a prepared proforma which inetudsarious
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parameters like Age, Gender, Duration of hospitaly,sDuration of ICU stay, Symptoms at presentatiGtinical

examination (MAP, heart rate, respiratory rate, Gte®perature), Diagnosis, Laboratory paramete®GAblood urea,
serum creatinine, serum sodium and potassium, [EHFINR, haematocrit, WBC count, platelet count,dalcculture)
Urine output, Comorbid conditions, need for diadygiresence of Multiple systems organ failure (Mp@#d need for
mechanical ventilation were evaluated. Jaffe’'s metwas used for estimation of serum creatininéeRtst were followed
up till discharge or death in hospital. The mairicome evaluated was mortality. Various other orggstem failures
(MSOF) were defined according to the recommendatimihKnaus W A and Wagner D P. Correlation of vasi@mrgan

system failures with mortality were evaluated.
Inclusion Criteria

Patients with AKI admitted to ICUs with variety ofedical and surgical disorders necessitating 1Ct¢ daring
the study period. Acute increase of serum creatirgh 0.5mg/dl if the baseline serum creatinine 1s5mg/dl or an
increase of at least 1mg/dl if the baseline serteatmine > 1.5mg/dl but <5mg/dl. Oliguria urinetput <200 ml over 12

hrs Need of renal replacement therapy.
Exclusion Criteria

Patients with chronic kidney disease were exclddsu the study
RESULTS

Majority of patients were in 51 to 60 years ageugr(24%), followed by 31 to 40(20%), 61 to 70(188a1 21 to
30 (17%) years of age group. Mean age in our sialy45.74 years. Total number of males was 62fenédles comprise
38. 71%, duration of hospital stay was 1-10 dagsp&tients duration was 11-20 days,3 patients duratas 21-30 days
and 3 patients duration was >30 days. 65 patiamzgtion of ICU stay was 1-5 days , 28 patients tiomavas 6-10 days,1
patients duration was 11-15 days and 6 patientatidar was >15 days. Present study, Fever was thet amonmonest
presentation of patients (46%), followed by decedasrine output (38%), altered sensorium (35%) aditing (31%).
Other symptoms were seen in relatively less nurb@atients. Many patients presented with more twag symptoms.
Comorbidity seen with highest frequency was Hypwien (30%), followed by Type 2 DM (23%), COPD (11&nd IHD
(7%). Other co morbidities were seen in relativelys number of patients. Many patients had onearermomorbities. A
total 49% of patients had oliguric renal failure,nda remaining 51% of patients had non-oliguric.
The descriptive statistics of laboratory parameteliswed that 40 patients of haemoglobin <10gm/@l, patients
haemoglobin 10-12gm/dl and 28 patients>12gm/dip@8ents total leucocyte count of <10000 cells/cyr3@ patients
TLC of 10000-15000 cells/cumm and 42 patients TUC>25000 cells/cumm. 53 patients platelet count<ofl.5
lakh/cumm, 31 patients platelet count of 1.5-2khlaummand 16 patients platelet count of >2.5 lakinm. Laboratory
parameters showed that total 8 patients blood ¥&&amg/dl, followed by 23 patients of 50-80 mg/dida69 patients of
> 80mg/dl. Ten patients serum creatinine of < 1d/dnand 90 patients of > 1.5mg/dl. 60 patientssefum sodium
< 135meq/dl, 35 patients of 135-145 megq/dl and ttepts of >145meq/dl.16 patients of serum potassi@®meq/dl, 66
patients of 3.5 — 5.5 meqg/dland 18 patients > 5dg/di. 37 patients needed ventilator support, £xdsms needed
ventilator support for 1-2 days,18 patients for 8&dys, 11 patients for 6-10 days and 1 patientfdi0 days. Patients
needed 1-2 dialysis (3); 3-5 dialysis (23);6-10ydis( 12) and 2 patients needed > 10 dialysis. fhlagority of patients

had respiratory failure (53%), followed by cardiegalar system failure (43%), hepatic failure (28#@matologic failure
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(17%) and neurologic failure (8%). Many patientsl hraultiple organ failures.AKI most commonly founa be renal
(68%) followed by prerenal (30%) and post renal \2®resent study mortality was more common in piievho
presented with vomiting (p<0.05) followed by loos®ols (p<0.05), altered sensorium (p<0.05) andgBo{p<0.05).
Patients presenting with other symptoms had lesdatity, however most of the patients had more tbaa symptom.
Mortality was more with patients with combinatiofi symptoms than a single symptom. Mortality in pats with
hypertension was very significant of 42.9% (p<0,08drtality with patients with COPD was 17.9% (p3%). Mortality
among patients with other co morbidities was lddewever patient with more co morbidities had morertality

compared to patient with single co morbid.

The mean age of the patients was 45.74 when conhpaneon survivors was 50.09 years compared toivans/
40.20 years (p<0.05). Mean duration of hospitay stes 9.55 days when compared to on survivors w88 days
compared to survivors11.66 years (p=0.015). It feasd to be statistically significant (p<0.05). Timeumbent changes
of average duration of ICU stay was 5.49 days @s)0as compared with prognosis. Many patients wegeired to make
dialysis treatment and the results documented thannrequirement of dialysis was 4.78 days it wasdoto not
statistically significant with survivor (p>0.05) sAper the result of mortality among non survivard aurvivors with organ
failure is positively correlate with Cardiovascufailure; 57.1% v/s 25% (p=0.001).Respiratory feslu71.4% v/s 29.5%
(p=<0.001), Hepatic failure; 32.1% v/s 22.7% (p=8R Haematological failure; 23.25% v/s 9.1(p=0.)0B2urological
failure; 12.5% v/s 2.3% (p=0.061+) MSOF: 89.3 @s526 (p=<0.001).

DISCUSSIONS

The study population consisted of one hundred piatief acute kidney injury because of various pregen
were admitted in intensive care units during thalgtperiod from November 2011 to May 2013. The peter like age,
Gender, Duration of hospital stay, Duration of IGtdy, Symptoms at presentation, Diagnosis, Laborgiarameters,
Blood/urine culture, Urine output, Co morbid comalis, need for dialysis, presence of Multiple syseorgan failure
(MSOF) and need for mechanical ventilation wereli@atad. The main outcome evaluated was mortalityoua other
organ system failures (MSOF) were defined accordimghe recommendations of Knaus W A and Wagner.D P
The correlation of various oragn system failurethwortality were evaluated. Increasing age is @ased with increased
morbidity and mortality due to homeostenosis. Thacept ofHomeostenosis refers to the fact that from maturity to
senescence, diminishing physiologic reserves aaadle to meet challenges to homeostasis. Allotigan systems in the
body are affected by ageing. This leads to thesaed vulnerability to disease as there is decindke tissue repair and
immunity with increasing age. Mean age of the prestudy was 45.74 years. In an Indian contextystegorted by
Prakash J et. al., mean age was 44.9 years andttidy utilized a same criteria as our study faagdbsing AKI.
The mean age among non survivors was 50.09 yeanpared to survivors 40.20 years (p=0.004). 18 peiexpired
among the age group of 51 to 60 years followed #patients of 61 to 70 years, 8 patients of 30 toyd@rs. Hence
mortality was more in older age groups. Total nurmdfemales in present study was 62, and females &8r In study by
Bagshaw S M et al 83 males were 59.5% and males W& % in study by Chang C et al. Mortality in esin present
study was 64.3% and in females was 35.7%. In shydghang C et al mortality in males was 60.29% whelin females
it was 62.07%. There was no significant correlati@tween gender and mortality in present study (685). The mean
duration of hospital stay was more in patients Wyhbdischarged (11.66 days) when compared wittpétients who died

(7.89 days), this correlation was statisticallyndigant (P=0.015). This may suggest that patiavith AKI in ICU who
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are likely to worsen do not survive for longer diga because of high mortality associated AKI inUlCThe mean
duration if ICU stay in our study in survivors wa$95 days, whereas as it was 5.13 days among neivas. This
relation was not statistically significant(P =0.27d study by Chang C et al., the mean duratiolCaf stay was 12.1 days
among survivors and 10.9 days among non-surviviorsur study, Fever was the most commonest prets@mtaf patients
(46%), suggesting that infections were the mostroometiology. Most common diagnosis was sepsis {58ltowed by
gastrointestinal system (23%), respiratory syst&@%) and genitourinary (9%). Other diagnosis waslenia relatively
less number of patients. Present study 51% patiesdisone or more co morbidities. Co morbidity seeéth highest
frequency was Hypertension (30%), followed by Typ®M (23%), COPD (11%), IHD (7%) and CVA (1%). Otheo
morbidities were seen in relatively less numberpafients. Similar study have been reported by Rfakh et al.,
Hypertension was seen in 34.7% patients, followgdype 2 DM (28..3%), IHD (30.4%), CKD (13%), CVA.B%) and
COPD (4.3%). Mortality among patients with IHD wH3.7% (P=0.131). In study by Lopes J A et al 82%30f patients
had history of cardiovascular diseases. Mean numbéialysis required was 4.78+2.91.Mortality walks 3% in patients
who were dialysed, whereas it was 48.21% in patieiio were not dialysed (P=0.124). Percentage athdavas 64.44%
in patients who required dialysis. Need for diadysidicates increased severity of disease. In shyd{jyzariet al 88
32.8% of patients with AKI received dialysis. Irudy by Prakash J et al 15 54.35% patients receasanodialysis,
mortality was 80% in patients who were dialysed &neas 42.86% in patients who were not dialysedrtislity was high
in patients with MSOF (89.3%) (p=<0.001). as pex ¢arlier study reported by Prakash J et al., 19178 patients had
MSOF. Majority of patients had respiratory failufg@3%), followed by CVS failure (43%), Hepatic faiu (28%),

Hematologic failure (17%) and Neurological fail{826). Many patients had multiple organ failures.
CONCLUSIONS

AKI in ICU is usually multifactorial rather thanefresult of a primary renal disease. Intrinsic réaidure is the
most common type of AKI in ICU.AKI in ICU is charrised by increasing morbidity, higher incidenésaepsis, MOSF
and mortality. Higher mortality is seen in patiemtsh oligo-anuria, MOSF, elderly, association af morbid condition
and who required ventilator and dialysis. Thesdifigs creeping for early detection and aggressiaragement of sepsis

and its associate complication, so as to bring dilvwmortality in patients admitted to intensiveecanit.
LIMITATIONS OF STUDY

e This study was conducted in single centre, multigestudies will be needed for better generalisatibresults.

e A higher stratified sample size could be requir@ddrawing more conclusive results.

* No follow up event has not been done after thehdisge of patients from the hospital.
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