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Epidemiology

e Acute kidney injury (AKIl) is common

* General medical wards (10%)

* |ntensive care units (50%)

e Coronary interventions (2-50%)
 Community (2-7%)

- acute gastroenteritis, non-steroidal anti-inflammatory drugs,
herbals, edible agents etc.
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Introduction and Aims: Star fruit, Avarrhoa carambola, is from Oxalidace familyItis
popular in South East Asi Brazil and in the Indian sabcontinent including

Bangladesh.

It has been recently known that patients of chronic kidney diseases are
susceptible to intoxication from eating star fruit. Star fruit intoxication mainly
shows neurological manifestations, There are few publications reporting cases of
acute renal failure due to acute cocalate nephoopathy in patients with previoushy
normal renal function. We are presenting a sudy on nephrotoxicity caused by
ingestion of star fruit or its juice in patients with or without previous chronic

renal fallure,

The aim of our study was to analyze the clinical events, biochemical features, course
of illness and outcome of star froit induced nephrotoxicity.

Methods: Patients admitted with unexplained acute deterioration of renal function
who ingested star fruit or its juice at least within 7 days prior to admision were
induded in the study. The clinical and binchemical datawere collected in a
questionnaire at the time of admision,daily during their hospital say and monthly
after discharge.

Results: A total of 20 patients were induded in the study who wereadmitted in
Mephmlogy Depattment from the Jauary 201 3 to November 2014, Male: female was
3:1. The mean age of the patients was 47.3 + £2 years. Among them 12(60%) were
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diabetic, 11 [55%) were hypertensive. Only 5(20%) of them had pre exizing chronic
renal failure. All of the patients ingested star fruit or its juice in empty stomach.
Mumber of ingested fruit ranged from 1 to & and amount of juice mnged from half 150
ml to half litre.

Atthe time of admission, 18 0f 20 patients had gastrointestinal symptoms e.g.
abdominal pain, nausea, vomiting. & patients presented with oliguria and 3 developed
bilateral pedal swelling. Meurological symptoms were less frequent in our study
population. Only 2 patients developed hiccough, 1 had comvuldonand | presented
with altered mental state. At the time of admission all were hemodynamically stable
with systolic and diastolic blood pressure ranging from 110-160mm Hg and 70-100mm
Hg mespectively.

Atthe time of admission the serum creatinine level ranged from 1.4 to 9.8 mg/'dl

with an average of4.76 mg /dL 15 patients improved with conservative

management and 5 patients required haemodialysis during hospital stay. The
number of dialysis requined was from 2 to 3 sessions. Atthe time of discharge
downward trends of serum creatinine level was seen in all but 2 patients with a range
from 0.9 mg /dl to 5.8 mg/dl and with an average of 2.8 mg/dl. This trend was also
observed follow up of renal function at the end of 1 month and three month in
majority of patients.

Among the 20 patients in our sudy total 2 patients became dialysis dependent

of whom 1 had previous chronic renal failure . And among 15 patients with

previous normal renal function , utimately 3 developed chronic renal failure.

Though there was no death during hospital stay, 3 patients unfortunately

died during follow up period, 2 of whom had prior chronic renal failure and

the other patient had sudden death at home after 4 weeks of full renal function
TECOVEry.

Cunc:-rium Star fruit ingestion even small amount in an empty gomach may
provoke acute renal failure irrespective of previous renal function and itshould be
considered in patients with unexplained acute renal failure. As Star fruit toxicity is life
threatening and potentially treatable, the prompt diagnosis and treatment may save
lives. Further study i needed to establish casual relationship between star fruit and

nephmotoxicty
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Consequences of AKI




AKI definitions

* Evolving
* Over 35 definitions in previous few decades
* None is complete



Table 1. Risk, Injury, Failure, Loss of kidney function and End-stage kid ney
disease (RIFLE) classification [8]°

Class GFR o

Risk I SCr=1.5 or | GFR >25% <0.5 mL/kg/h=6 h
Injury I 5Cr»= 2 or | GFR >50% <0.5 mLikg/h=12 h
Failure I 5Crx3 or | GFR >75% or if <0.3 mL/kg/hx 24 h

baseline SCr =353.6 umol/L or anuriax12 h
(=& mag/dL) T SCr >44.2 pmol/L

(>0.5 magidL)
Loss of Complete loss of kidney
kidney function function >& weeks
End-stage kidney  Complete loss of kidney
disease function >3 months

9GFR, glomerular filtration rate; U0, urine output; SCr, serum creatinine.

Bellomo R, Ronco C, Kellum JA et al. Palevsky P and the ADQI workgroup. Acute renal failure —
defi nition, outcome measures, animal models, fluid therapy and information technology needs:
the Second International Consensus Conference of the Acute Dialysis Quality Initiative (ADQI)
Group. Crit Care 2004; 8: R204



Table 3. The AKIN classification/staging system of acute kidney injury [45]

Stage 5Cr LI

1 t SCr =26.5 pmol/L (0.3 mg/dL) or 15Cr <05 mLlkag'h (>6 h)
=150 a 200% (1.5 a 2x)

2 it SCr >200 a 300% (>2 a 3x) <0.5 mLkg/h (>12 h)

3" tSCr >300% (>3x) orif baseline SCr <0.3 mL'kg/h (24 h)
=353.6 pmol/L (=% magidL) t5Cr oranura (12 h)

=442 prmol/L (=0.5 ma/dL)

98Cr, serum creatinine; L0, urine output.
“"Stage 3 also includes patients requiring RRT independent of the stage
(defined by 5Cr and/or UO) they are in at the moment they initiate RRT.

Mehta RL, Kellum JA, Shah SV et al. Acute Kidney Injury Network: report of an initiative
to improve outcomes in acute kidney injury. Crit Care 2007; 11: R31



2.1.1: AKI is defined as any of the following (Not Graded ):
e Increase in SCr by =03 mg/dl (= 26.5 pmol/l) within 48 hours; or
s Increase in SCr to =1.5 times baseline, which is known or presumed to have occurred within the prior 7 days; or
e Urine volume < 0.5ml/kg/h for 6 hours.

2.1.2: AKI is staged for severity according to the following criteria (Table 2). (Not Graded)

Table 2 | Staging of AKI

Stage Serum creatinine Urine output
1 1.5-1.2 times baseline <0.5ml/kg/h for 612 hours
OR
203 mg/dl (=265 pmol/l) increase
2 2.0-2.9 times baseline =0.5mlkg/h for =12 hours
i 30 times baseline <03 ml/kg'h for =24 hours
OR OR
Increase in serum creatinine to = 4.0 mg/dl [ =353.6 pmol/l) Anuria for =12 hours
OR

Initiation of renal replacement therapy _
OR, In patients < 18 years, decrease in eGFR to < 35ml/min per 1.73 m”

Kidney Disease: Improving Global
Outcomes (KDIGO) Acute Kidney Injury
Work Group. KDIGO Clinical Practice
Guideline for Acute Kidney Injury. Kidney
inter., Suppl. 2012; 2: 1-138.




Limitations of these definitions

* Urine output is influenced by-
- diuretic intake
- catheterization required
- does not match



Limitations of these definitions

 Serum creatinine is influenced by - age,
gender, muscle mass, muscle metabolism,
diet, medications, amputations, hydration
status, etc

* In AKI, serum creatinine takes several hours
and does not reflect the actual decrease in
GFR



Limitations of these definitions

* Because of renal reserve, creatinine level may
not rise until substantial kidney function has

been lost

* Serum creatinine can not differentiate pre-
renal azotemia from intrinsic renal failure or
obstructive uropathy



Biomarkers

* A characteristic that is ob-jectively measured
and evaluated as an indicator of normal
biologic pro-cesses, pathogenic processes, or

pharmacologic responses to a therapeutic
Intervention

- The National Institutes of Health (NIH) Biomarkers Definitions
Working Group



Characteristics

 Low molecular weight proteins that undergo
filtration prior to reabsorption

* Enzymes released in urine after kidney injury

* Inflammatory mediators released by kidney
cells



Biomarkers of AKI

Neutrophil gelatinase-associated lipocalin (NGAL)
Cystatin C

Interleukin-18 (IL-18)

Kidney injury molecule 1 (KIM-1)

Liver-type fatty acid—binding protein (L-FABP)

Insulinlike growth factor—binding protein 7 (IGFBP7) x
tissue inhibitor of metalloproteinases—2 (TIMP-2)

Calprotectin

Urinary angiotensinogen
Urinary microRNA

Many more...



Neutrophil gelatinase-associated
lipocalin (NGAL)

e 25-kDa protein

e Elevated in plasma and urine of ischemic and
nephrotoxic AKl (2-4h), peaks in 6-12 h and
remains elevated for up to 5 days

* Clinicaly used in cardiac surgery and poisoning

* Useful in differentiating pre-renal disease from
ATN and predictor of renal recovery

e Caution: sepsis, malignancy, CKD, COPD,
pancreatitis, etc.



Joumal of Bangladesh College of Physicians and Surgeons
Vol. 33, No. 3, July 2015

Evaluation of Urinary Neutrophil Gelatinase Associated
Lipocalin (NGAL), as an Early Biomarker and Prognostic
Factor of Contrast Induced Acute Kidney Injury (CI-AKI)

following Cardiac Catheterization
ANESSA? MAHFAKIR? M MOSTAFI* M AHMED®

Summary:

Acute Kidney injury (AKI) usunally detected by s. creafinine,
which rises after 48 hrs of insult canses delay in diagnosis
and fo take preventive or therapentic measires. Hence amongst
many neutrophil gelatinase associated lipocalin (NGAL) is
emerging as early, sensitive, and most promising biomarker
of AKI both in urine and plasma.

This prospective cross sectional observafional study was
carried ont in Combined Military Hospital (CMH) Dhaka
from October 2011 to March 2012. A fotal of willing 100
adnlt patients undergoing elective coronary angiogram
(CAG) with normal Kidney function were included in this
sindy. Our study defined contrast induced AKI (CI-AKI) as

rise of serum creafinine by =25% or e”0.5 mgsdl from
baseline after exposure to contrasi media and nrine NGAL
e"100 ng/ml was taken as cut off value to predict AKT as
calculated by ROC curve. The main onufcome measures were
urine NGAL at 4 ks and serum creatinine ar 48 hrs affer
CAG Significant elevation of nrine NGAL was nofed in 9
paitients after 4 hrs of CAG of them 8 (8% ) patients developed
raised s. creatinine (AKI) after 48 hirs. Pafient demographics
and procednral factors were although staristically significant
in few instances buf none was predictive of AKL

Keywords: NGAL, Biomarker, CI.AKT, Cardiac catheterizafion.
(J Banagladesh Coll Phys Surg 2015; 33: 133-139)



Ronco Crtical Care 2014, 18:680
httpy/ccforum.com/content/18/6/680

C, crITICAL CARE

COMMENTARY

Biomarkers for acute kidney injury: is NGAL ready
for clinical use?

Claudio Ronco

See related research by Matsa et al, hitpy/ccforum comy/content/18/4/R137

( Abstract | appears to be maintained when such a biomarker is mea-
sured at serial time points throughout the ICU stay [1].

Ihe RIFLE (Risk, Injury, Failure, Loss, and End-stage kidney This commentary, in conjunction with other lines of evi-
disease) criteria were introduced in 2004, defining the dence in the literature, poses the question of whether
Clinical stage of acute kidney injury (AKI) and outcome NGAL as a biomarker of AKI can be considered ready for
measures based on serum creatinine, glormerular filtration clinical routine use [2]. AKl, ako called ‘kidney attack; is




Cystatin C

13 kDa protease inhibitor
Filtered through glomeruli
Appears in urine in 12-24h

Confounder: systemic inflammation,
malignancy, thyroid disorders, smoking,
glucocorticoid excess or deficit, etc.



IL-8

18 kDa cytokine
Rises in 2-24h

Patients with delayed graft function had
nigher urinary levels of IL-18

NGAL and IL-18 sequential markers

Confounders: inflammation, sepsis, cardiac
failure




Kidney injury molecule 1

Trans-membrane protein

It is up-regulated in post—ischemic injury in
the proximal tubule

Rises in 24-48h

Have a role in determining risk for the
development of AKI, death or hospitalization

Confounders: renal cell carcinoma, ADPKD,
proteinuria



N-acetyl-beta-D-glucosaminidase
(NAG)

e Lysosomal enzyme (>130 kDa)
e Detectable in urinein 12h



Liver-type fatty acid—binding
protein

e 14 kDa lipid

* Appearsin urinein 1h

* Marker for hypoxia

* AKI following cardiac surgery, hypoxia
* In renal transplant recipients



Urinary insulinlike growth factor—binding protein 7
and tissue inhibitor of metallo-proteinases—2

* Taken together, urinary TIMP-2 and IGFBP-7
levels were significantly superior to all

previously describec
e [TIMP-2] x [IGFBP7]

admission were prec

markers of AKI|

evels at the time of ICU
ictive of a composite of

death or RRT during the next 9 months in

patients who developed AKI

* |[n September 2014, FDA allowed the
marketing of a commercial test, NephroCheck




Calprotectin

24-kDa heterodimer

Rises within 2 h and reached a peakin 48 h,
remaining elevated for 5 days post-op

Differentiate pre-renal from intrinsic AKI

Caution: rheumatoid arthritis, inflammatory
bowel disease, prostate cancer, etc.



Urine angiotensinogen

* |Increase in urine AGT has been shown as a
promising biomarker for AKI progression in
acute decompensated heart failure

 AGT along with other biomarkers like NGAL,
KIM-1 and IL-18 and AGT outperformed the
other biomarkers for AKI progression and for
progression with death



Urine microRNA

* microRNA are endogenous noncoding RNA
molecules containing 18-22 nucleotides

* Detected in urine and serum several days
before serum creatinine increases, thus
suggesting a role in predicting AKl in ICU
patients

* micro RNA have been demonstrated to be an
independent predictor of mortality in AKI
patients requiring RRT



Temporal relationship
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ABSTRACT

Several biomarkers of renal injury have been identified but the utility of these bio-
markers is largely confined to research studies, whereas widespread clinical appli-
cability is limited. This is partly because the use of serum creatinine as the
comparator has several limitations and restricts the full interpretation of biomarker
performance. To highlight the potential for clinical application of biomarkers, the
most pertinent biomarker data are summarized here, using dinically relevant sce-
narios in which biomarkers could assist with diagnostic and management dilemmas.
The paradigms proposed in this review aim to enhance the clinical diagnosis, man-
agement, and prognosis of AKI through the combined use of available clinical mark-
ers and novel inflammatory, injury, and repair biomarkers.

pathogenic processes, or pharmaco-
logic responses to therapeutic inter-
vention.'® Since commencement of
the Critical Path biomarker initiative,
there has been tremendous research
interest in this area. Over 1000 manu-
scripts have been published investigat-
ing ideal biomarkers to predict early
damage before creatinine rise as well
as to indicate damage specific to kidney



Clinical uses in Bangladesh

* Not readily available
* Not widely used

* Limited use in cath-labs (experimental
purposes - thesis) etc.



Summary

Many AKls are preventable

Early detection and prediction of AKI is
possible

Biomarkers may play important role

Improve renal care, patients care and reduce
health care related costs



ISN

) Osv25

AKIINITIATIVE

Zero preventable
deaths from AKI

by 2025
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