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Star Fruit Poisoning
Mamun Mostafi, Azizun Nessa

In this issue of Bangladesh renal journal, a very association
of AKI due to star fruit ingestion has been published.

This fruit is available abundantly in Bangladesh and it is
very tasty, nutritious as well has medicinal values also.
Poisoning with such a common fruit can be of socio-
economic importance.   Starfruit or Carambola, is the
fruit of Averrhoa carambola, a species of tree native to
the Philippines, Indonesia, Malaysia, Vietnam, Nepal, India,

Bangladesh, Sri Lanka, Mauritius and Seychelles,locally
known as Kamaranka.1

Carambola (Averrhoa Starfruit) belongs to the oxalidacea
family of fruits. It is a fruit found in tropical regions,
originally from Asia. Cross-sectional slices have the star
shape that gives it its name in English literature:

“starfruit”.1,2

factors for developing toxicity have been described as

previously impaired renal function, ingestion of large
amount of fruits or ingestion on an empty stomach . The
symptoms are known to occur within hours of ingestion
with the most well described being hiccups, nausea,
vomiting and neuropsychiatric manifestations such as
insomnia , seizures or even death.3 Demonstration of

oxalate crystals obstructing the tubules is diagnostic of
star fruit induced nephropathy. Recent research has
identified caramboxin as a neurotoxin which is structurally
similar to phenylalanine, and is a glutamatergic agonist. 4

Star fruit intake can be fatal for patients with CKD because
it contains a neurotoxin that is not properly eliminated by

the kidneys.5 In patients without nephropathy, the
neurotoxin present in carambola is absorbed, distributed
and excreted by the kidney, without compromising the
body. In CKD patients, the neurotoxin is not properly
excreted, its serum levels are elevated, which would allow
its passage through the blood-brain barrier and
consequent action on the CNS. The carambola toxin has

an excitatory, seizure-causing and neurodegenerative
action.5 This toxin seems to specifically inhibit the
GABAergic signaling system. Of the two major classes of
neuroactive amino acids, GABA is the major inhibitory
amino acid of the CNS, while glutamate It is the main
excitatory amino acid.5

When CKD patients ingest the fruit or its juice, caramboxin
can induce bouts of hiccups, vomiting, mental confusion,
agitation, prolonged seizures and even death.4,5

Renal biopsy of these patients revealed the presence of

oxalate induced tubulo-interstitial nephritis . Tubules are
obstructed by oxalate crystals which polarized with
polarizing light. The interstitium contained a moderate
lymphocytic infiltration.5

Although the incidence of a person without CKD history
feel sick after eating star fruit is small, it does not mean

This plant has both nutritional as well as medicinal uses.2

In Sri Lanka, traditional use of the plant is common for
conditions such as diabetes mellitus due to its
hypoglycaemic effects.2

Carambolas contain caramboxin and oxalic acid. Both
substances are harmful to individuals suffering from kidney
failure, kidney stones, or those under kidney dialysis

treatment.3 Nephrotoxicity leading to AKI is a result of
both tubular obstruction by calcium oxalate crystals as
well as apoptosis of the renal tubular epithelial cells.3 Risk

Editorial

(Bang. Renal J. 2011; 30(2): 27-28)



that they are not under risk. Two studies showed that the
high oxalic acid content present in carambola may,
eventually, produce acute renal failure, kidney stones and

neurotoxicity in sensitive individuals. It has been shown
that calcium oxalate is one of the most reactive crystals
and can evoke an inflammatory response leading to
interstitial fibrosis, loss of nephrons, and eventually to
chronic renal failure which further validates this point.6

Some patients with AKI can be managed without renal

replacement therapy, but the majority require early renal

replacement therapy in the form of haemodialysis or

haemoperfusion. Peritoneal dialysis is ineffective

especially in the presence of neurological manifestations.

Some may be benefitted with the treatment  of short course

steroid.6

It is imperative that a history with respect to ingestion of

foods such as star fruits is inquired especially in patients

with AKI or CKD of unknown cause. Moreover, medical

professionals should advise patients with CKD or those

on dialysis to avoid eating star fruit. Even individuals

with normal renal function should be careful not to ingest

star fruits in excessive quantities.2,6

A case report should alarm the physician community

regarding its potential harm, but more and more reports

are required to put forward a definite warning regarding
its avoidances in the society.
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Original Articles

Co-morbidity and Acute Kidney Injury among

Critically Ill Patients
Md. Babrul Alam1, Nazrul Islam2, Farhana Khatun2, Mohammad Moniruzzaman1, Mobasser Alam1,

Anwarul Haque Faraji2, Mohammad Rashed Anwar4, Nizam Uddin Chowdhory2

Summary

This study was carried out to identify the individuals developing Acute Kidney Injury (AKI), ascertain the etiology of AKI, and

find out co-morbidity associated with AKI among critically ill patients in intensive care unit(ICU). Out of 121 critically ill

patients, 38.0% patients developed AKI and 62.0% patients did not developed AKI. Patient having Septicemia, cardiac disease,

respiratory disease, neurological disease and surgical problems were more likely to develop AKI, whereas trauma was not significantly

associated to develop AKI.

Critically ill patients who had cardio vascular disease were 14.11 times more likely to develop AKI. The immune-compromised

patients were 9.94 times, patients with respiratory diseases were 5.80 times, and patients having metastatic cancer were 6.53 times

more likely to develop AKI. We found that, prevalence of AKI was high admitted patients in ICU (38%) in early days. We also

found these patients were more likely to be older, female and had co-morbid diseases and had primary diagnosis of sepsis, cardiac

and neurological diseases and surgical complications.

Key words: Acute kidney injury, Co-morbidity, Critically ill, Etiology,Sepsis.

(Bang. Renal J. 2011; 30(2): 29-35)
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Introduction:

Acute Kidney Injury (AKI) is a common clinical problem
encountered in critically ill patients and characteristically
portends and increases in morbidity and mortality. In
Intensive Care Unit (ICU), AKI is often associated with

sepsis and with non-renal organ system failure, with
mortality rates of over 50%.1,2A multinational,
prospective, observational study of AKI in critically ill
patients foundthat prevalence of AKI was 5.7%; of these,
1260 (72.5%) patients required renal replacement therapy
(RRT).1 In a large French multicenter study (20 intensive
care units [ICU] studied for 6 month), 7% of admitted
patients developed severe AKI (serum creatinine>3.5 mg/
dl and/or blood urea nitrogen >100 mg/dl) 2. Several causes

are identified as causes of AKI among critically ill patients

in different studies. Sepsis is consistently among the most
common causes of AKI in epidemiologic studies.3 In a
large French multicenter study the cause of AKI was
identified as sepsis in 48% of cases 2. The mortality of
septic AKI  (73%) was far higher than non-septic AKI
(45%; P < 0.001), although the patients with sepsis were

older and had more chronic co-morbidities. Liangos et al.
(2006) also analyzed the 2001 National Hospital Discharge
Survey (NHDS), identifying patients with AKI on the basis
of International Classification of Diseases, Ninth Revision
(ICD-9) codes and found a strong association between
AKI and hospital mortality, with an overall hospital
mortality rate of 21.3% in patients who were coded as



.

having AKI as compared with only 2.3% in patients without

AKI.4 AKI was more commonly found in older patients

and in patients who were male or identified as black race.

AKI was also associated with diagnoses of CKD,

congestive heart failure, chronic lung disease, sepsis, and

cardiac surgery. In another study,Septic shock was the

most common contributing factor for the development of

AKI (47.5%), followed by major surgery (34.3%),

cardiogenic shock (26.9%), hypovolemia (25.6%), and drug

toxicity (19.0%). Approximately 30% of patients had

underlying chronic kidney disease (CKD).1

In another analysis, Waikaret al. observed an increase in

the percentage of annual discharges with AKI from 0.4%

in 1988 to 2.1% in 2002. Correcting for census data, they

estimated that the US population adjusted incidence of

AKI increased from 61 per 100,000 populations in 1988 to

288 per 100,000 populations in 2002. When they limited

the analysis to AKI that required RRT, the rates increased

from 0.03% of hospital discharges in 1988 to 0.20% in

2002, corresponding to population-adjusted rates of 4 per

100,000 populations in 1988 to 27 per 100,000 in 2002.5

There is no remarkable study in Bangladesh to show

distribution of AKIamong patients of intensive care unit.

This study was carried out to identify the individuals

developing AKI among patients in intensive care unit as

well as to ascertain the etiology of AKI and to find out co-

morbidity associated with AKI among patients in intensive

care unit of DMCH.

Materials and Methods

The study was conducted in Department of Nephrology

and Intensive Care Unit,Dhaka Medical College &

Hospital, Dhaka. The study was enrolled from January

2010 to December 2010.Study population was admitted

patients in intensive care unit of Dhaka Medical College
Hospital.

Inclusion Criteria:

1. Age > 18 years

2. Both sex

Exclusion Criteria:

1. Age < 18 years.

2. Duration of ICU period less than 24 hours.

3. Evidence of preexisting renal insufficiency.

4. Patients on maintenance hemodialysis.

Operational definition:

AKI severity was classified according to RIFLE criteria.
According to RIFLE criteria, Risk-increase in Serum

creatinine of 1.5 to 2.0 fold from baseline, Injury-increase

in Serum creatinine of two to three fold from baseline and

Failure- serum creatinine of three-fold from baseline or

serum creatinine of >4 mg/dl with an acute rise of ³0.5 mg/

dl. For the purposes of this study, the outcome RIFLE

categories the loss and end stage kidney disease had not

been evaluated. We used baseline serum creatinine value

at the time of ICU admission. For the purpose of this study,

we also used urine output criteria according to RIFLE,

Risk- <0.5ml/Kg per hour for 6 hours, Injury- <0.5 ml/kg

per hour for 12 hours and failure- <0.3ml/kg per hour for 24

hours or anuria for 12 hours.

Pre-existing co-morbidities were defined by use of the

chronic health evaluation for APACHE II, APACHE III

and SAPS II systems as outlined in the ANZICS APD data

dictionary. Primary diagnosis was done by respected

specialist prior to ICU admission.

Sepsis/septic shock encompassed admissions for primarily

sepsis-related diagnoses and included sepsis associated

with pneumonia, gastrointestinal disease, urinary tract

infections, central nervous system infections, soft tissue

infections and sepsis with shock of undetermined source.

A cardiac diagnosis encompassed non-surgical

admissions with cardiogenic shock, cardiac arrest,

congestive heart failure and acute myocardial infarction.

A respiratory diagnosis encompassed primary respiratory

arrests, aspiration syndrome, and non-cardiogenic

pulmonary oedema, exacerbations of chronic obstructive

pulmonary disease or asthma and pulmonary embolism.

A primary hepatic diagnosis included admission with

hepatic failure or liver transplant. A diagnosis of

gastrointestinal haemorrhage included bleeding due to

peptic ulcers, diverticulosis and varices. All other non-

surgical gastrointestinal diagnoses were categorized as

other.

A metabolic/poisoning diagnosis incorporated non-

operative causes of metabolic coma, diabetic ketoacidosis,

drug overdoses or other endocrinopathies. A primary

neurologic diagnosis incorporated stroke, intra-

cerebralhaemorrhage, subarachnoid haemorrhage, epidural

haematoma or other neurologic cause for coma.
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Fig.-1: Bar diagram showing distribution of the study

patients according to etiology.

Data processing and analysis:

Data were processed and analyzed using computer

software SPSS (Statistical Package for Social Science)

version 11.5. The level of significance was 0.05. P-value

<0.05 was considered significant.

Results:

Most of the patients admitted in intensive care unit were

found in 41 - 50 years which was 31(25.6%). The mean

ages of patients were 50.2±12.2 years with range from 18

to 80 years.Among the 121 patients 72(59.5%) were male

and 49(40.5%) female. Male and female ratio was almost

1.5:1 in the whole study patient. Majority 86(71.1%) of the

study patients were married followed by 21(17.4%) were

divorced, 10(8.3%) were unmarried and 4(3.3%) were

widow. However, most 35(28.9%) patients were housewife

followed by 20(16.5%) were unemployed and 16(13.2%)

were service holder.

This study included 121 patients. Among them 46(38.0%)

developed AKI and 75(62.0%) did not developed AKI. It

was observed that, according to RIFLE criteria for serum

creatinine only, risk in 17(14.0%), injury in 13(10.7%), failure

in 6(5.0%) and any RIELE category 36(29.8%).  Table-1

Table I

Distribution of AKI to Serum Creatinine only by RIFLE

criteria (n=121)

RIFLE criteria                       Serum Creatinine criteria only

n %

None 85 70.2

Risk 17 14.0

Injury 13 10.7

Failure 6 5.0

Any RIELE category 36 29.8

Total 121 100.0

It was observed that, according to RIFLE criteria for

urinary output (UO) only, risk in 7(5.8%), injury in 6(5.0%),

failure in 2(1.7%) and any RIELE category 15(12.4%).

According to worst criteria (eitherserumcreatinine or

urine output in RIFLE criteria), risk in 23(19.0%), injury in

15(12.4%), failure in 8(6.6%) and any RIELE category

46(38.0%). Table-II

Table II

Distribution of AKI:Worst criteria (both Serum

creatinine and Urinary output) (n=121)

RIFLE criteria                              Both
n %

None 75 62.0

Risk 23 19.0

Injury 15 12.4

Failure 8 6.6

Any RIELE category 46 38.0

Total 121 100.0

This study was conducted in 121 patients admitted in ICU
out of which 46 patients developed AKI (group-I) and 75
patients (group-II) did not developed AKI. It was observed
that 13(28.3%) in group I and 8(10.7%) in group II patients
had history of surgery. History of trauma was found 2(4.3%)
and 3(4.0%) in group I and group II respectively. Our study
patients were also more likely to developed AKI among
medical causes rather than surgical causes and had primary
sepsis/septic shock 21(45.7%) in group I and 11(14.7%) in
group II, Cardiac cause 13(28.3%) in group I and 8(10.7%) in
group II, Neurological cause 12(26.1%) and 6(8.0%) in group
I and group II, Respiratory cause 5(10.9%) in group I and
7(9.3%) in group II, Gastrointestinal cause 2(4.3%) in group
I and 3(4.0%) in group II, Hepatic cause 2(4.3%) in group I
and 2(2.7%) in group IIrespectively. Among the admitted
patients with AKI, diagnosis of metabolic/poisoning not
found in group I but 2(2.7%) patients found in group II.
According to etiology of AKI, sepsis/septic shock, surgical,
cardiac and neurological cause were significantly (p<0.05)
higher in group I, but others etiology was not statistically
significant (p>0.05).

It has been found that, among 46 patients with AKI, 28.3%
surgery, 4.3% trauma, 45.7% sepsis/septic shock, 28.3%
cardiac, 26.11% neurological, 10.9% Respiratory, 4.3%
Gastrointestinal, 4.3% Hepatic etiology Fig.-1
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Table III

Multivariate predictors of AKI with etiology (n=121)

Crude 95% CI P Adjusted                   95% CI P
OR Lower Upper value OR Lower Upper value

Sepsis/Septic Shock 4.88 2.06 11.59 0.001s 5.61 2.06 11.59 0.001s

Surgical 3.30 1.25 8.74 0.013s 7.58 2.58 22.31 0.001s

Cardiac 4.06 1.40 11.75 0.006s 8.67 1.48 50.78 0.001s

Neurological 3.30 1.25 8.74 0.006s 4.89 1.39 36.64 0.001s

Trauma 1.09 0.18 6.79 0.295ns 1.06 0.78 3.58 0.072ns

S=Significant, NS= not significant

Table IV

Distribution of the patients according to co-morbid condition (n=121)

Co-morbid disease Group I (n=46) Group II(n=75) OR 95% CI P

n % n % value

Cardio vascular

Present 8 17.4 4 5.3 3.73 1.1-13.2 0.031s

Absent 38 82.6 71 94.7
Immuno compromised

Present 7 15.2 2 2.7 6.55 1.3-33.1 0.010s

Absent 39 84.8 73 97.3
Respiratory

Present 6 13.0 1 1.3 11.1 1.3-95.4 0.007ns

Absent 40 87.0 74 98.7
Metastatic cancer

Present 4 8.7 2 2.7 3.47 0.6-19.8 0.154ns

Absent 44 95.7 73 97.3
Hepatic

Present 3 6.5 1 1.3 5.16 0.5-51.2 0.121ns

Absent 43 93.5 74 98.7
Hematologic malignancy

Present 1 2.2 0 0.0 0.37 0.3-0.5 0.199ns

Absent 45 97.8 75 100

Table V

Multivariate predictors of AKI with co-morbid disease (n=121)

Crude 95% CI P Adjusted 95% CI P

OR Lower Upper value OR Lower Upper Value

Cardio vascular 3.74 1.06 13.21 0.031s 14.11 1.55 21.67 0.009s

Immuno compromised 6.55 1.30 33.07 0.010s 9.94 1.87 52.78 0.007s

Respiratory 11.10 1.29 95.45 0.007s 5.80 1.54 89.01 0.019s

Metastatic cancer 3.48 0.61 19.80 0.154ns 6.53 1.11 38.30 0.038s

Hepatic 5.16 0.52 51.20 0.121ns 1.79 0.96 9.40 0.054ns

S=Significant, NS= not significant

32

Bangladesh  Renal  Journal Vol. 30, No. 2, December 2011



The patients with sepsis compared to the non septic
patients were 5.61 times more likely to develop to increase
AKI.A patient who had surgical etiology to a non surgical

patient was 7.58 times more likely to develop AKI. A cardiac
diseasepatient was 8.67 times more likely to develop AKI.
Neurological patients had 4.89 times likely to develop AKI.
Trauma patients were not significantly associated to
develop AKI.

Among 46 patients with AKI, 39 patients had different

types co-morbid disease condition out of which cardio
vascular disease was found 8(66.7%) patients in group I
and 4(33.3%) in group II. Immuno-compromised condition
was found 7(77.8%) and 2(22.2%) in group II. Respiratory
disease was present 6(85.7%) in group I and 1(14.3%) in
group II. Metastatic cancer was present 4(66.7%) in group

I and 2(33.3%) in group II. Hepatic disease was found
3(75.0%) in group I and 1(25.0%) in group II. Hematologic
malignancy was found 1(100.0%) in group I and not found
in group II. Fig-IVAmong the Co-morbid conditions, cardio
vascular disease, immune-compromised condition and
respiratory diseases were statistically significant (p<0.05)

between two group but others were not significant
(p>0.05).A patient, who had cardio vascular disease, was
14.11 times more likely to develop AKI than patients not
having cardio vascular diseases.Theimmunocompromised
patients were 9.94 times more likely to develop to AKI
than to non immuno compromised patients.A patient who
had the History of respiratory disease was 5.80 times more

likely to develop AKI than to a patient not having the
History ofrespiratory disease. A patient who had History
ofmetastatic cancer was 6.53 times more likely to develop
AKI than to a patients not having metastatic cancer.
Patient having History ofhepatic diseases were not
significantly associated to develop AKI.

Discussion

During the study period from January, 2010 to December
2010, a total number of 121 admitted patients in intensive
care unit and enrolled for this study. This Observational
study was carried out with an aim to identity the
individuals developing AKI, determine the distribution of
stages of AKI, ascertain the etiology of AKI and find out
co-morbidity associated with AKI among patients in
intensive care unit.

In this study it was observed, that AKI according to serum
creatinine level only RIFLE criteria, 29.8% developed AKI
of which risk in 14.0%, injury in 10.7% and failure 5.0%. On
the basis of urinary output (UO) only in RIFLE criteria,

12.4% developed AKI. Out of them, risk in 5.8%, injury in

5.0% and failure 1.7%.  According to worst criteria for
either serum creatinine or urinary output (UO) in RIFLE
criteria 38.0% developed AKI of which risk in 19.0%, injury
in 12.4% and failure 6.6%.

This account was very frightening and showed uptrend
of AKI in compared to western population. Bagshaw et

al.found acute kidney injury 36.0% within 24 hours of ICU
admission, with a maximum RIFLE category risk in 16.2%,
injury in 13.06% and failure 6.3%.6 In another study at
Helsinki University Central Hospital in Finland, it was
foundthat 80.7% had RIFLE-O, 10.9% in risk, 3.5% in injury
and 5.0% failure out of 813 patients in ICU.7

In this current study it was observed that the mean age

the patients were 53.8±14.5 years and 46.5±15.9 years in
patients having AKI and patients having no AKI
respectively. Patients having AKI in 61 - 70 years age
group were 32.6%, however majority (29.3%) of the patients
not having AKI were 41 - 50 years age group. The mean
age (53.8±4.5) was significantly (p<0.05) higher in patients

having AKI group.

Ali et al. showed median age of the patients developed
AKI was 76.0 years.8 Ostermann et al. found the mean age
the patients was 65.5 with range from 19 to 99 years and
57.3 years with range from 19 to 99 years in patients having
AKI and patients not having AKI respectively.9 The higher

age range maybe due to geographical, racial influences
and increased life expectancy in their study patients but
the majority of the findings are comparable with the present
study regarding the age incidence more than 50 years of
these study patients.Bell et al., (2005) observed majority
of the patients had more than 50 years of age group.10

In the present study, it was observed that, among male

patients admitted in ICU, 26.4% patients developed AKI
and 73.6% patients did not develop AKI. Female was found

in 55.1% patients who developed AKI and in 44.9% patients

who did not develop AKI. Although male was predominant

but female was significantly (p<0.05) higher in patients

who developed AKI which indicates that the distribution

of developing AKI was significantly higher in female

patients. Uchino et al. (2006) and Ali et al., (2007) showed

male gender were found 55.0% and 53.6% respectively in

their study. 1, 8 Similarly, several studies reveal Ostermann
et al., (2007) showed male female ratio was almost 1.9:1. 9

Bagshaw et al., (2006), and Uehino et al., (2005) have

observed male 59.5%, 59.0% and 63.6% respectively in
their study.11,1 Bell et al., (2005) found 70.0% male and
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disease is 14.11 times more likely to developed AKI. An

immuno compromised patients were 9.94 times, respiratory

co-morbid patients were 5.80 times, patients having

metastatic cancer were 6.53 times more likely to developed

AKI. Hepatic disease was not significantly associated to

develope AKI. In a similar study done it has been shown

that AKI among ICU patients having cardiovascular

disease  6.7 times, respiratory disease 6.2 times, metastatic

cancer 7.3 times, immuno compromised condition 7.1 times

more likely to developed AKI.6

Conclusions

In This study, it was revealed that Acute Kidney injury

(AKJ) defined by RIFLE Criteria occurred in an estimated

38.0% of the admitted patients in intensive Care Unit within

seven days of admission. It was also found that these

patients with AKI were more likely to be older, female and

had Co-morbid diseases and with a primary diagnosis

mainly septic shock. To mitigate the untoward

consequences like mortality, early diagnosis and prompt

management of AKI is essential.

Conflict of interest: Author denied any conflict of interest

References:

1. Uchino S, Kellum JA, Bellomo R, Doig GS, Morimatsu H,

Morgera S, Schetz M, Tan I, Bouman C, Macedo E, Gibney

N, Tolwani A, Ronco C, 2005, ‘Acute renal failure in critically

ill patients: A multinational, multicenter study’ JAMA, Vol.

294, pp. 813–818.

2. Brivet FG, Kleinknecht DJ, Loirat P, Landais PJ, 1996,

‘Acute renal failure in intensive care units: Causes, outcome,

and prognostic factors for hospital mortality—A

prospective, multicenter study’, Crit Care Med Vol. 24, Vol.

192–198.

3. Palevsky PM, Murray PT, 2006, ‘Acute kidney injury and

critical care nephrology’, NephSAP, Vol. 5, pp. 72–120.

4. Liangos O, Wald R, O’Bell JW, Price L, Pereira BJ, Jaber BL,

2006, ‘Epidemiology and outcomes of acute renal failure in

hospitalized patients: A national survey’, ClinicalJournal of

American Society of Nephrology, Vol. 1, pp. 43–51.

5. Waikar SS, Curhan GC, Wald R, McCarthy EP, Chertow GM:

Declining mortality in patients with acute renal failure, 1988

to 2002. J Am SocNephrol17: 1143–1150, 2006

6. Bagshaw SM, George C, Bellomo R., 2007, ‘Changes in the

incidence outcome for early acute kidney injury in a cohort

of Australian intensive care units’, Crit Care, Vol. 11, pp.

R68

7. Kuitunen A, Vento A, Suojaranta-Ylinen R et al., 2006, ‘Acute

renal failure after cardiac surgery: evaluation of the RIFLE

classification’, Ann ThoracSurg, Vol. 81, pp. 542–546

30.0% female in their study.10,1 Bagshaw et al., (2006) found

59.5% male and 40.5% female in their study.11 Hoste et al.,
(2006) found 44.1% and 55.9% were male in patients who
developed AKI and patients who did not develop AKI
respectively.12 According to Bagshaw et al (2007),
incidence of developing AKI was 1.22 times higher in
female patients. All these results support the present
study.6

Our study patients were more likely to developed AKI due
to medical causes rather than surgical causes and sepsis/
septic shock, surgical, cardiac and neurological cause were
significantly (p<0.05) higher in group I, but others etiology
was not statistically significant (p>0.05). Sepsis was the
most common cause of AKI cases (45.7%) in this study.
The next in order was surgical (28.3%), cardiac (28.3%)
and neurological (26.1%). These figures correlate with the
anotherstudy.1 The authors found 47.5%of admitted
patients in ICU had AKI associated with septic shock.
They showed cardiogenic shock in 25.0% and
hypovolemia in 26.0% and drug related in 19.0% were the
next causes in order, too. Similarly, Bagshaw et al., (2007)
also showed that sepsis (23.3%) and cardiovascular
(13.8%) were most common causes of AKI. 6In another
study Ali et al., (2007) demonstrated that Sepsis was the
most precipitating factor (47.0%) followed by hypovolemia
(32.0%), which were consistent with this study.8

However, a western study observed AKI among ICU
patients were cardiovascular disease (37.0%), neurological
disease (19.9%), sepsis (16.9%), trauma (12.5%) and
gastrointestinal disease (2.4%).12 The results of this study
did not correlate to our study. Above mentioned study
was conducted at a single medical centre whose cases
were mixed and referral pattern might not be representative
of our centre.

In multivariate analysis it was observed in this study that
a sepsis/Septic shock patient having 5.61 times more likely
to developed AKI. Similarly, a patient who had surgical
etiology was 7.58 times, cardiac was 8.67 times and
Neurological 4.89 times more likely to developed AKI but
trauma was not significantly associated to develop AKI.
In a similar study done it has been found that sepsis/
septic shock patients admitted in ICU having 15.4 times,
cardiac 11.6 times, hepatic 7.6 times, gastrointestinal 5.5
times, metabolic/poisoning 4.5 times, respiratory 3.1 times,
surgical 1.3 times and trauma 1.7 times more likely to
developed AKI,6which is closely resembled with the
current study.

Similarly, AKI developed in the admitted patients of ICU

with different co-morbid condition who had cardio vascular

34

Bangladesh  Renal  Journal Vol. 30, No. 2, December 2011



8. Ali T, Khan I, Simpson W et al., 2007, ‘Incidence and

outcomes in acute kidney injury: a comprehensive population-

based study’, J Am SocNephrol, Vol. 18, pp. 1292–1298

9. Ostermann M, Chang RW., 2007, ‘Acute kidney injury in

the intensive care unit according to RIFLE’, Crit Care Med,

Vol. 35, pp.1837–1843

10. Bell M, Liljestam E, Granath F, Fryckstedt J, Ekbom A,

Martling CR, 2005, ‘Optimal follow-up time after continuous

renal replacement therapy in actual renal failure patients

stratified with the RIFLE criteria’,  Nephrol Dial Transplant,

Vol.20, pp. 354–360.

11. Bagshaw SM, Laupland KB, Doig CJ, Mortis G, Fick GH,

Mucenski M, Godinez-Luna T, Svenson LW, Rosenal T, 2005,

‘Prognosis for long-term survival and renal recovery in

critically ill patients with severe acute renal failure: A

population-based study;  CritCarei, Vol, 9. R700–709.

12. Hoste EA, Clermont G, Kersten A, Venkataraman R, Angus

DC, De Bacquer D, Kellum JA, 2006, ‘RIFLE criteria for

acute kidney injury are associated with hospital mortality in

critically ill patients: A cohort analysis’, Crit Care, Vol10,

R73.

35

Co-morbidity and Acute Kidney Injury among Critically Ill Patients Babrul Alam et al



Asymptomatic Urinary Abnormalities among Primary

School Students in A Rural Area of Bangladesh
Col Mamun Mostafi1, Col AKM Abu Yousuf1, Col Mohammad Aminul Islam1, Lt Col Jamil Ahmad1, Lt Col

M Shahidul Islam1, Lt Col M Rafiqur Rahman1,  Lt Col M Saidur Rahman2, Capt M Saiduzzaman1, Ahmadur

Rahman Siddiqui3

Abstract

The burden of renal diseases is rising world wide. Many renal problems of these renal problems are asymptomatic. There is

scarce epidemiological data on asymptomatic kidney disease in children, especially from developing countries. In this study,

we investigated the frequency of asymptomatic urinary abnormalities in school children in two rural schools of Bangladesh.

All available students were asked to bring morning urine samples in a container supplied one day ahead. Urine samples were

first examined with dipstick for sugar and protein. Then all the samples were also examined under the microscope for other

urinary abnormalities. 992 students were available. 88 students (8.87 %) were suffering from asymptomatic urinary

abnormalities. 8% had asymptomatic pyuria in that 80% were female. Repeat microscopy after five days of antibiotic was

normal in all students. Eight students (0.8%), four males and four females, had persistent proteinuria and microscopic

haematuria. We conclude that asymptomatic urinary abnormalities are not uncommon in school students of Bangladesh.

Many of these problems are curable. A large scale nation based study is warranted to asses the depth of the issue.

(Bang. Renal J. 2011; 30(2): 36-37)
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Introduction

In the rural areas of developing countries like

Bangladesh, medical services are not very easily

available and common diseases remain undetected and

untreated. Many kidney diseases like nephritis and

urinary tract infection can be detected by simple routine

examination of urine. Many of these conditions are

asymptomatic and the patient does not know that he or

she is carrying a potentially dangerous disease.1   This

is truer in cases of children.2 Early detection and

treatment of all these conditions can prevent

development of chronicity and complication.

During summer collective training - 2012 of Bangladesh

Army, 41 Field Ambulance (A field hospital) was deployed

in the Kaligonj area of Jessore. Combined Military Hospital,

Jessore Cantonment and 41 Field Ambulance organized a

school health program among the students of Doyapur

Bhatghora School and Dulal Mundia Government Primary

School of Kaligonj, Jessore where physical examination,

detection of blood grouping was done followed by urine

examination of the available students.

Methods and Materials

The medical team visited the school three days before the

program and discussed every details of the program. All

the teachers and students were very happy and

enthusiastic and extended all sorts of necessary

cooperation. Later on the parents were also informed, who

became very interested to participate in the program. All

the available students were given a test tube to bring the

first morning sample of urine. On the day of program at 8

AM the students were examined physically for any illness

and free treatment was given to all those who were found

sick. Students who had urinary symptoms or known to

have any renal problem were excluded from the study. All

the urine samples were first examined with dipstick for

sugar and protein. Then all the samples were also examined

under the microscope for other urinary abnormalities. The

microscopy was done by qualified laboratory technicians

of Bangladesh Army.

Results

992 students were available from the mentioned schools
for evaluation. 518 were male and 474 were female.



Examination of urine revealed 88 students (8.87 %) were
suffering from asymptomatic urinary abnormalities. Out
of these 80 (8.06 %) had asymptomatic pyuria. There was

significantly female preponderance amongst these
students, 64 (80%) versus 16 (20 %). Eight students (0.80
%), four males and four females, had features of nephritis
as evidenced by persistent proteinuria and microscopic
haematuria. Three had only proteinuria, three had only
haematuria and two had combined haematuria and

proteinuria.

All of them were treated empirically with ciprofloxacin for
five days. Repeat urine examination was done after seven
days and found normal in those who had pyuria. Urinary
findings of proteinuria and haematuria persisted after the
antibiotic. These patients were referred to Nephrologist

for appropriate management.

Discussion

Many renal & urinary tract disorders may be asymptomatic
for a long period of time and it is more common in children3.
Routine urine screening programs are recommended as a
basic fundamental step in early identification of renal
damage. This has proved to be extremely important in
reducing the growing burden of CKD in both developed

and developing countries.

Our finding of 8.87% asymptomatic urinary abnormalities
was quite high, but almost similar to the 7.2% & 9.6%,
reported in Bolivian & Nigerian studies.4,5 The incidence
of UTI was 8.06 %, which is the reason of high incidence
asymptomatic abnormalities. In our study the incidence
of possible glomerular abnormality was 0.80%, which

correlates with other studies where 0.6%, 0.72%, 2.1%,
2.3% & 2.5% reported in TOKYO, Egypt, Lebanon,
Malaysia & Northern Iran respectively.6-10

About 20 million people have been suffering from kidney
disease, especially chronic kidney disease in
Bangladesh.11 As this type of studies is scarce in our

country, it can be done in larger scales at national level,
which will be beneficial to reduce the morbidity & mortalities
of kidney diseases.

Conclusion

Asymptomatic urinary abnormalities are not uncommon
in rural Bangladesh and regular school health programs
can be very effective to treat these conditions. Such
programs appear very rewarding in terms of preventing
kidney diseases;
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Star Fruit Poisoning in CKD Patient: Haemodialysis May be

An Effective Therapy
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Abstract

A case of star fruit toxicity of 58 years old diabetic & hypertensive gentleman with chronic kidney disease (CKD)

developed neurotoxicity, nephrotoxicity, electrolyte imbalance and dehydration following ingestion of star fruit

juice in empty stomach. Despite rehydration by intravenous infusion & correction of electrolyte imbalance, his renal

function was deteriorating rapidly. The patient was put on renal replacement therapy in the form of haemodialysis.

He received 3 sessions of haemodialysis. Early institution of haemodialysis make the patient clinically stable and his

urine output was improved steadily. Clinical and bio-chemical parameters of the case were improved rapidly; the

decision of renal biopsy was kept withheld. The patient was discharged successfully on the day 11. This case gives

insight that CKD patients are susceptible to star fruit toxicity and haemodialysis is an effective mode of therapy in

the management of star fruit poisoning.

Keywords: Star fruit toxicity, CKD, neurotoxicity, nephrotoxicity, haemodialysis.
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Introduction

Star Fruit(Averrhoa carambola) or Carambola or Kamranga

is a popular tropical fruit available throughout the world.
Traditionally it is used as a treatment of headache, cough,
sore throat, upper respiratory tract infection, haemorrhage
and haemorrhoids in China and India. Star fruit contains
high concentration of potassium & oxalate. Nephrotoxicity
and neurotoxicity provoked by the ingestion of star fruit

or fruit juice, sometimes fatal, is far more frequent than
reported. Ingestion of as little as half a fruit or 150-200 ml
of juice, especially in empty stomach, can cause
nephrotoxicity or neurotoxicity or both. The lethal dose of
soluble oxalate for humans varies from 2 to 30 g and soluble
oxalate concentration in star fruit varies from 80 to 730 mg/

100gm of fruit. Patients typically present within 6-12 hours
after the ingestion of star fruit. There was only one study
in 2001 which reported on two cases of acute renal failure
(ARF) due to acute oxalate nephropathy in patients with
previous normal renal function1. Patients with chronic
kidney disease (CKD) not yet on dialysis (stages 3–5) or

on dialysis treatment are susceptible to intoxication from

eating star fruit. In these patients, star fruit may cause
mild to severe neurotoxicity including hiccups, vomiting,
asthenia, mental confusion, seizures, coma and death2-4.
In another study (2009) on five patients with previously
normal renal function who became intoxicated from eating
star fruit or drinking star fruit juice and presented

simultaneously nephrotoxic and neurotoxic effects5.

Case Report

A 58-years old non-diabetic & normotensive gentleman
developed anorexia, nausea, abdominal discomfort
following ingestion of star fruit juice about 300 ml in empty
stomach at the evening. In the next morning he vomited
for several times which contained ingested food. He had

no fever, abdominal pain or loose motion. He also
developed decreased urine volume. With this complaints
he consulted with a nephrologist and did some urgent
investigations. The investigation reports showed severe
impairment renal function (serum urea- 67 mg/dl, serum
creatinine- 6.8 mg/dl), moderate hyponatraemia (serum

electrolyte- Na-116, K-4.0, Cl-82, Tco2-20 mmol/L), mild



anemia (Hb -10.5 gm/dl), neutrophilic leukocytosis (TC-
15300/cmm; DC-84-9.7-4-1-0) and normal liver function test.
USG of whole abdomen showed bilateral small pleural
effusion, minimal ascites, bilateral renal parenchymal
disease (Rt. K-94 mm, Lt.K- 86 mm; cortical echogenicity -
increased; Cortico-medullary differentiation- indistinct, PC
system not dilated) and enlarged prostate (volume- 42 cc).
With the diagnosis of acute kidney injury (AKI) due to
star fruit juice on  Chronic Kidney Disease (CKD), Benign
enlargement of prostate (BEP), hyponatraemia and severe
renal failure he was advised hospitalization and referred
to BIRDEM General Hospital for better management.

On admission in the nephrology department of BIRDEM
he had a little bit puffy face, mild anemia and moderate
dehydration. His pulse was 96/min, regular; Blood
Pressure- 140/90 mmHg and respiratory rate was 18/min.
His urine volume was less than 500 ml per day. Examination
of respiratory system revealed bilateral mild pleural
effusion. Other general & systemic examination reveals
normal findings. Except grade 2 hypertensive retinopathy
on ophthalmoscopy.

Important investigations were done on the day of
admission and reports showed low hemoglobin (Hb: 10.2
gm/d) with neutrophilic leukocytosis (WBC count – 12700
/cumm; DC-79-9-7-1-0 ) ESR -40   mm in 1st hour), PC:
1,72,000/cmm of blood), severe renal failure (S. Creatinine
– 7.2 mg/dl, S. Urea – 87 mg/dl), electrolyte imbalance (
hyponatremia: Na – 114, K - 4.0, Cl – 82, TCO 2  - 20 mmol/
l). His blood sugar profile was within diabetic range (FBS:
8.4 mmol/l, 2 hours ABF: 12.2 mmol/l, HbA1C: 7.6%).He
had iron deficiency anemia ( PBF: Microcytic hypochromic
Anaemia, Iron profile:   S. Iron - 7 µmol/L, S. TIBC- 41.2
µmol/L, S. Ferritin- 403 ng/ml, T. Sat- 16.99%). His liver
function tests (S. ALT : 29 U/L, S. AST: 34 U/L, S. Bili : 0.8
mg/dl, S. Total Protein: 65.8 gm/dl,  S. Albumin: 35.2 gm/
dl), Fasting Lipid Profile (Chol- 142 mg/dl, HDL- 40 mg/dl,
LDL- 89 mg/dl, TG- 165 mg/dl), S. Uric Acid ( 6.2 mg/dl), S.
Calcium (9.1 mg/dl), S. Phosphate (2.9 mmol/l), S.
Magnesium ( 0.7 mmol/l) all were within normal limit.

As the patients renal function was rapidly deteriorating to
exclude RPGN we did some investigations and reports
were as follows : pANCA - negative, cANCA -negative,
ANA - negative,  Anti dsDNA - negative,  C3 & C4 level
was normal [146 mg/dl (80-170 mg/dl), - 26 mg/dl (20-50
mg/dl) respectively].

After considering all the clinical parameters and
investigation reports we concluded that this gentleman
has been suffering from acute kidney injury (AKI) due to
star fruit juice on  Chronic Kidney Disease (CKD), Benign
enlargement of prostate (BEP), Hyponatraemia, Diabetes
Mellitus, Hypertension with grade 2 hypertensive
retinopathy, Iron Deficiency Anemia.

 As the patient was oliguric (urine output was 500 ml per
day on 1st 24 hours of hospitalization) and severely
dehydrated, rehydration was done with I/v infusion of
Normal Saline. Despite conservative treatment (rehydration
by intravenous infusion & correction of electrolyte
imbalance) renal function was deteriorating. A thorough
counseling was done with the patient and patient,s party
about the disease, treatment option and management plan.
We put the patient on renal replacement therapy in the
form of haemodialysis through temporary central venous
haemodialysis catheter in the right femoral vein on the 3rd
day of admission. He received 3 sessions of haemodialysis
(on day 3, 5, 7 respectively). Post dialysis repeat renal
function test reports showed: S. urea- 68, 86, 69 mg/dl, S.
Creatinine- 5.7, 6.6, 7 mg/dl on day 3, 5, 7 respectively. As
the patients urine output is increasing, we kept the patient
dialysis free. His serum creatinine level fell to 6.4, 4.9, 3.5
mg/dl on day 9, 10, 11 respectively without dialysis.  When
the patient became stable we planned for renal biopsy to
exclude RPGN & confirmation of our diagnosis, but the
patients clinical and bio-chemical parameters were
improving rapidly, the decision was kept withheld. The
patient remained clinically stable and steadily his urine
output was improving (from 500 ml on admission to 3000
ml on day 9).The patient was discharged successfully on
the day 11 with a follow up plan after 7 days with the
reports of renal function tests. First follow up visit on day
19: The patient was found clinically stable; His S. creatinine
came down to 1.8 mg/dl. Second follow up visit on day 35:
S. creatinine: 1.4 mg/dl.

Discussion

Star fruit toxicity provoked by the ingestion of the star

fruit or fruit juice, sometimes fatal, is far more common
than reported. Ingestion of as little as half a fruit or 150-
200 ml of juice, especially in empty stomach, can cause
nephrotoxicity or neurotoxicity. Patients with chronic
kidney disease (CKD) not yet on dialysis (stages 3–5) or
on dialysis treatment are susceptible to intoxication from

eating star fruit. In these patients, star fruit may cause
mild to severe neurotoxicity including hiccups, vomiting,
asthenia, mental confusion, seizures, coma and death2-4.
Star fruit nephrotoxicity in people with normal renal
function is rarely reported and it is never associated with
signs of neurotoxicity. There is only prior one study (2001)
of such cases, which reported on two cases of acute renal
failure (ARF) due to acute oxalate nephropathy in patients
with previous normal renal function1. In another study
(2009) on five patients with previously normal renal
function who became intoxicated from eating star fruit or
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drinking star fruit juice and presented simultaneously
nephrotoxic and neurotoxic effects5.

Neurological symptoms are common presentations of star

fruit intoxication in patients with CKD stages 3–5,
regardless of whether they are on dialysis, leading some
patients to death due to severe intoxication as coma and
status epilepticus refractory to conventional therapy2-4.
Prompt treatment with intensified haemodialysis and
haemoperfusion associated with aggressive supportive

care, including ventilator and cardiovascular support have
been proposed as effective initial therapies; however, star
fruit toxicity may still be fatal2,3,4,6.

We still do not know the maximum recommended amount
of fruit or juice beyond which toxicity would be likely to
appear. It is necessary to determine the minimum amount
of ingested star fruit that can provoke acute oxalate

nephropathy and whether there are individual risks that
can increase the likelihood of nephropathy. Star fruit is a
high source of oxalate and soluble oxalate concentration
in star fruit varies from 80 to 730 mg/100 gm of star fruit7.
The lethal dose of soluble oxalate for humans varies from
2 to 30 g13. Star fruit and other plants containing oxalates

may present neurotoxic and nephrotoxic effects in humans
and animals8. Fang et al.9,10 showed that star fruit with
abundant oxalate content could cause acute oxalate
nephropathy in rats. According to these authors10, acute
kidney injury is provoked by oxalate not only through the
obstructive effect of calcium oxalate crystals but also by

inducing apoptosis of renal epithelial cells. In other
experimental studies11,12, the authors concluded that
oxalate may play a key role in star fruit neurotoxicity in
nephrectomized rats and probably in uraemic patients.

In our case, this middle age gentleman with CKD was
intoxicated by the ingestion of the star fruit juice  about
300 ml in empty stomach developed neurotoxicity
including anorexia, nausea, vomiting and nephrotoxicity
revealed by oliguria, rapidly deteriorating biochemical
parameter of renal function within 12 hours’ time. Initially
this dehydrated, oliguric patient with severe renal failure
and electrolyte imbalance was treated conservatively by
intravenous infusion of normal saline. Despite
conservative management renal function was
deteriorating. The patient was put on renal replacement
therapy in the form of haemodialysis. He received 3
sessions of haemodialysis. Clinical and bio-chemical
parameters of the case were improved rapidly, the decision
of renal biopsy was kept withheld. Early institution of
haemodialysis make the patient clinically stable and his
urine output was improving steadily from 500 ml on

admission to 3000 ml on day 9. The patient was discharged
successfully on the day 11. This case gives insight that
CKD patients are susceptible to star fruit toxicity and

haemodialysis is an effective mode of therapy in the
management of star fruit poisoning.

Conclusion

Nephrotoxicity and neurotoxicity provoked by   the
ingestion   of  star  fruit  or  juice ,sometimes  fatal, is far
more frequent than reported . Patients with CKD stages
1–5 not yet on dialysis and all patients on dialysis should
be warned to avoid eating star fruit. Everyone should be

aware of taking large amount of star fruits juice especially
who has renal impairment.
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Introduction:

Chronic kidney disease (CKD) is now a days considered
as an important form of non-communicable disease world
–wide including Bangladesh. About 15 million people are
suffering from some form of kidney disease among which

30,000 patients are reaching End stage Renal Disease
(ESRD) every year in Bangladesh.1 In order to manage the
patients of CKD ,underlying etiology can guide to
management and  prognosis. Till today only few studies
are done to find out the etiology of chronic renal failure
(CRF) in Bangladesh.4,8,9 This study was undertaken to

find out the causes of CKD in a tertiary care fascility, Sir
Salimullah Medical College  and Mitford Hospital.

Material and Methods:

The study was conducted by department of Nephrology
of Sir Salimullah Medical College  and Mitford
Hospital(SSMC & MH),Study period was January 2008 to
June 2011. Patients admitted into Nephrology unit  and
having chronic kidney disease from stage 3 and above were

included in this study. Total 322 patients were studied by
clinical history, physical examination, investigations like
urine physical and microscopic  examination,  for  TC, DC,
Hb% ,blood urea, serum  creatinine, serum electrolytes,
Ultrasonogram  of whole abdomen with attention to kidneys.

From the clinical examination and laboratory findings 322

patients were identified having CKD 3-5. Estimated GFR
(eGFR) was calculated by “Cockcraft –Gault” formula and
staging was done according to K/DOQI guideline.2

Etiology and Presentation of Chronic Kidney Disease (CKD)
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Diagnosis of different etiologies was done as follows:

CGN: Edema, persistent proteinuria, hematuria, and renal

insufficiency. USG showed bilateral symmetrical contracted

kidneys with raised cortical echogenicity and loss of

cortico –medullary differentiation.

Diabetic Nephropathy:

Long history of Diabetes mellitus along with proteinuria,

bland urinary sediment and clinically having edema and

hypertension. Supportive evidence were the presence of

diabetic  retinopathy and diabetic neuropathy.

Polycystic Kidney Disease (PKD):

Large palpable kidneys. Confirmed by USG showing

bilateral enlarged kidneys having multiple cysts of variable

sizes in both kidneys with cysts in other structure like

liver, spleen, pancreas or ovaries.

Lupus Nephritis:

Patients with classical clinical features of SLE. Diagnosed
by ARA criteria of SLE3 Usually LN diagnosed by presence

of proteinuria/hematuria with renal failure and classified

by renal biopsy of the patients.

Hypertensive Nephrosclerosis:

Long standing hypertension before the onset of clinical
features of renal failure .supportive clues include

presence of hypertensive retinopathy and bland urinary

sediment.



Obstructive Uropathy:

Patients presenting with dysuria, repeated history of UTI,
fever , loin pain retention of urine along with pyuria,
hematuria etc. Imaging showing enlarged prostate, stones,

stricture urethra, hydroureter, hydronephrosis, thicked
walled urinary bladder with high PVR etc.

Result:

We have studied 322 renal patients among them 190(59%)
were male and 132(41%) female Age of the patients ranged
from 20-85 years, mean ± SD: 32±10. Etiology of CKD among
322 patients were as follows: CGN 172(53%), DN 50(16%),
HTN 20(6%), idiopathic cases 20(6%), obstructive

uropathy 16(5%) and polycystic kidney disease 28(8%)
(Table 1).

Table-I

Etiology of Chronic Kidney Disease.

SL. Disease No. Percentage

(%)

1. Chronic Glomerulonephritis 172 53

2 Diabetic Nephropathy 50 16

3 Polycystic Kidney Disease 28 09

4 Hypertension 20 06

5 Idiopathic 20 06

6 Obstructive Uropathy 16 05

7 Lupus Nephritis 16 05

Total 322 100(%)

The percentage of CGN was higher than DN and other

causes of CKD (Table 1).Among them 226(70%) patients

were anemic, hypertension was present in 164(50%) cases

and 148(45%) cases were edematous.

GIT –related anorexia, nausea & vomiting occurred in

160(49%) of cases, which is higher than all other symptoms

as shown in table II

Laboratory investigation showed proteinuria occurring in

212(65.83%) cases and hematuria was present in

106(32.91%) cases. Proteinuria more than 1 gm/day was

found in 92(28.57%) cases. Bilateral small kidneys were

present in 132(40.99%) cases. Proteinuria was the

commonest laboratory abnormality as shown in Table-III.

Serum creatinine in this study population ranged from 2-

19 mg/dl.

Table II

Presenting symptoms.

SL Symptom No. Percentage

(%)

1 Gut related 160 49.68

(Anorexia, Nausea, Vomiting)

2 Oliguria 90 27.95

3 Breathlessness 58 18.01

4 Fever 48 14.90

5 General weakness 42 13.04

6 Loin pain 34 10.55

7 Drowsiness/Convulsion 24 7.45

8 Red colored urine 22 6.84

9 Dysuria 14 4.34

10 Itching 14 4.34

11 Headache 12 3.72

12 Muscle Cramp 4 1.24

Table III

Laboratory and Imaging findings

SL. Investigation No. Percentage

(%)

1 Proteinuria 212 65.83

2 Hematuria 106 32.91

3 UTP (Ã 1gm/day) 92 28.57

4 USG:

 a)  Bilateral small Kidneys 132 40.99

 b)  Normal 88 27.32

Discussion:

Commonest cause of CKD in CGN in this study and this

result is consistent with other study of this country.4

Diabetic Nephropathy (DN) is the leading cause of CKD
in USA and other developed countries in Europe is
probably due to increased incidence of diabetes mellitus
in affluent society due to sedentary life style and habit.

Third common cause of CKD in this study was PKD
comprising 28(9%) of cases. In USA the prevalence of
ADPKD is 3%.7 Chowdhury D. et al found that PKD
comprised 2.55% of cases in their study.8 But Rashid et al

reported That ADPKD was responsible for 13% of ESRD
in Bangladesh, based on report from different
Nephrologists.9
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Hypertension as a cause of CKD comprising 20(6.21%) of
cases in present study. This is more or less similar to other
studies in this country as reported by Rahman MH.10

Undetermined etiology of CKD was 6% in this study.
Rashid HU mentioned that about 10% of cases of CKD
were of unknown etiology.11 Scottish data shows that
18% of CKD was of unknown etiology in Scotland12. The
Scottish data shows a much higher level percentage in
unknown etiology.

Majority patients were anemic in this study. Similarly report

from USA showed that two third Patients were anemic
before the initiation of dialysis.13

About half of the patients were hypertensive at
presentation .About 90%of ESRD patients were
hypertensive at the start of dialysis-in one study.14 Smith
et al mentioned that hypertension ranged from 35 to 80%

of patients with ESRD.15

Our study showed USG finding of bilateral small kidneys
and normal sized kidneys were 40.99% and 27.32%
respectively. This result is similar to study published by
Rizvi SA et al.16

Conclusion:

Chronic glomerulonephritis (CGN) is the leading cause of
CKD followed by Diabetic nephropathy (DN). In order to
reduce the burden of CKD we have to give more attention

to CGN and DN both of which are common among our
patients and their symptoms are controllable at many
instances.
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Acute Oxalate Nephropathy - Due to “Averrhoa Bilimbi”– A

Case Report
M A Mahmud1, R Anwar2, A N M A Hai3, M Alam4, M A  Ali Chowdhury5

Summary:

Averrhoea Bilimbi found in Bilimbi tree, is a well-known fruits of warm climates, found throughout Bangladesh, India,

Myanmar and South East Asian countries. This fruit content high level of oxalate. Acute renal failure due to tubular necrosis

caused by oxalate crystal has been reported. We present a patient who developed acute kidney injury following ingestion of Bilimbi

fruit juice and had complete recovery with conservative management.

(Bang. Renal J. 2011; 30(2): 44-47)
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Introduction:

Acute oxalate nephropathy is defined by the association
of acute renal insufficiency with crystals of a monohydrate
of calcium oxalate in the renal parenchyma and
uncommonly is described complication of secondary
oxalosis. The prognosis is unpredictable may lead to

irreversible renal insufficiency.1 Excessive oxalate
accumulation may be due to increased ingestion,
production or reduced excretion of oxalate.2,3 Oxalate
nephropathy also associate with ethylene glycol
intoxication, malabsorption or in primary hyperoxaluria.4

Averrhoea Bilimbi (known as bilimbo, bilimbi) is a plant
has high content of oxalic acid. Excessive consumption of
raw fresh juice contribute to nephrotoxicity5.For oxalate
excretion, kidney is the primary organ. Acute renal
insufficiency may result from increased oxalate load.
Deposition of calcium oxalate crystals in renal tubules by
ingestion of fruit juice which contain excessive oxalate 6.
We describe a case who took excessive Averrhoea Bilimbi

fruit juice and developed acute oxalate nephropathy.

Case Summary

A 45-year working female, non-diabetic not known
hypertensive presented presented in a local medical center
with history of abdominal pain, discomfort and several
episodes of vomiting. A Few hours after she became
confused, agitated and restless and feel numbness in limb.
She had no history of fever, jaundice and taking any

offending drugs but she had a history of ingestion of 20
Billimbi fruits juice 6 hour before appering of symptoms.
She also noticed reduce amount of urine and became
anuric. Her Blood urea and creatinine became high and
she refered to National Institute Of Kidney Disease  and

Urology(NIKDU). On examination she was  mild anemic,
mild pedal edemapresent,  BP was 125/85 mm Hg, and bed
side urine showed albumin (+), she was confused with
GCS-8. Laboratory investigations showed Hb- 9.8gm/dl,
ESR: 40 mm in 1st hour, TC- 8200/c.mm, Polymorphs
76%,Lymphocytes-14%, Eosinofils 02% , Basophil- 02% ,

Platelets Count- 2,15,000/c.mm. Urine R/M/E showed
Albumin (+), Pus cell-1-2/HPF, RBC- NIL. S. Creatinine
initially it was 7.3 mg/dl and it was gradually increased up
to 11 mg/dl. S.Uric acid- 220 umol/l,S.Naz -133 mmol/L, Kz
-4.2 mmol/L, Cl- 103 mmol/L,TCO‚ -24 mmol/l, RBS- 5.6

Fig-1: Averrhoa Bilimbi fruit

Case Reports



Fig-2a : Non proliferative  Glomerular morphology

Fig-2c: Severe ATN and oxalate crystals.

Fig-2b: DIF studies do not show immune deposits

Fig-2d: Interstitial edema, acute crystal  Inspissations in

tubular and chronic Interstitial Lumina and Cytoplasm

Inflammation

Fig-2(a,b,c,d): Renal biopsy

mmol/L. S.Bilirubin - 10.4 umol/l, SGPT - 20 UNIT/L, CRP –
(+)VE, 24 hr UTP .5 gm/24 hrs, S.Caz -8.7gm/dl,
S.Phosphate- 5.1mg/dl, Echo-2D-M-Mode- Normal, X-Ray

chest P/A View- Normal, USG of KUB region revealed both
kidneys are normal in size (RK-11.82 cm , LK-11.27 cm),
shape and position with partially defined cortex and
medulla,MRI of Brain normal study. kidney biopsy was
done which revealed 18 glomeruli. Impression was non
proliferative glomerular morphology on light microscopic

examination. DIF studies did not show significant
glomerular/extraglomerular deposit, diffuse severe acute
tubular injury and several foci of retractile oxalate crystal
inspissation in tubular Lumina and cytoplasm were noted.
Comments was severe acute tubular injury, with diffuse
significant interstitial edema, suggest acute oxalate

nephropathy (Fig 2.a.b.c.d). A diagnosis of AKI due to
oxalate nephropathy was established. Her renal function
gradually improved on conservative management with
fluid therapy and she became clinically stable and urine
output increased. After 10 days her creatinine decline to
normal and discharged home.

Discussion

Averrhoa is a genus of trees in the oxalidaceae family,

named after Averroes – a 12th century astronomer and
philosopher from Al – Andalus (Cordova). The genus
comprises about a dozens of species, of which two,
Averrhoa bilimbi and Averrhoa carambola are cultivated
for their fruits. In Bangladesh, Averrhoa bilimbi fruit juice

are used in the formation of pickles, vinegar, jams and

jellies and also in the salad. Bilimbi resembles to carambola

tree. The tree measures about 5 to 10 meters in height.

Fruits are usually cylindrical and there are 5 broad rounded

longitudinal lobes. The juice of this fruits are sour and has

medicinal properties and are believed to be useful in

rheumatism , pimples, scurvy, cough and mumps.3 In

Indonesia it is popular as a anti hypertensive and anti

diabetic.7

However the fruit is rich in oxalic acid content and half

ripe fruits contain higher oxalic acid, ranges between 8.57

to 10.3mg/g in rainy season and dry season the level is

lower(25.1mg/100g)in ripe fruits.3 Many communities

consumed fruit contain oxalic acid but the oxalate content

is far less than Averrhoa bilimbi. (e.g.cranberry-1.1mg/100g,

grape-1.6mg/100g, tomato 5.5mg/100g, pineapple-7.3mg/

100g, orange-2.2mg/100g, apple - 0.5mg/100g and banana-

3.2mg/100g).6 Acute oxalate nephropathy following

ingestion of fruit juice –various case report were published.
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Bakul et al. had described a series of case in the state of

Kerala from 5 different hospitals who had suffered from
acute kidney injury by ingestion of Averrhoa bilimbi fruit
juice. In that series all had complete renal recovery. Out of
10 patients 7 required dialysis.7 As raw juice consumption
mostly seen in acute oxalate nephropathy, higher total
amount consumption or in higher concentrated juice play

the key role.8 Averrhoa carambola contains less amount
of oxalate than Averrhoa bilimbi(.8to 7.3 mg/gm).5 The exact
neurotoxin of star fruit and bilimbi fruit remains unknown,
some studies have suggest that haemoperfusion may help
in treating the intoxication. The neurotoxic activity of star
fruit was 1st described by Muir and Lam and they showed

fruits extracts exceeding 8g/kg induced convulsion in mice
after peritoneal injection. Neto et al. later classified the
neurotoxic effects of star fruit into 3 levels; (a) milder
intoxication: Hiccups, vomiting and insomnia, (b) moderate
intoxication : psychomotor agitation, numbness,
paresthesias of limbs, and mild mental confusion and (c)

severe intoxication : moderate to severe mental confusion
progressing to coma, seizure may lead to status epilepticus,
and hemodynamic instability.9 High dose of Ascorbic acid
is a potential causes of oxalate nephropathy. Malabsorption
or in primary hyperoxaluria, vitamin C is metabolysed into
oxalate. A gastrointestinal lipase inhibitor, orlistat may also
causes acute oxalate nephropathy. Oxalate nephropathy

is mostly seen with gastrointestinal intoxication. Enteric
conditions responsible for acute oxalate nephropathy
mostly are chronic inflammatory bowel diseases, short
bowel syndrome, bariatric surgery with jejunoileal bypass,
chronic pancreatitis. Acute oxalate nephropathy in post
toxic cases (Acute kidney injury) may supervened after

prolonged consumption of antibiotics, capable of
interfering with colonic flora and leading to enteric
hyperoxaluria. Our patient developed vomiting, numbness,
paresthesia and confussinal state and at that time MRI
was done but no structural abnormality was found.
Nephrotoxicity and neurotoxicity produced by star bilimbi
fruit juice ingestion often fatal and is far more frequent
than reported. Ingestion of large amounts of these fruits
juice in empty stomach and chronic kidney disease (CKD)

patients is more harmful. Star and bilimbi fruit juice should
be avoided in CKD and on dialysis patients.10  In our
patient calcium oxalate in urine was absent, it may be due

to decreased excretion in view of severe renal dysfunction.
In our hospital no facility to measure serum oxalate level.

Conflicts of interests: The authors declare that there is
no conflict of interests.

References

1. C. Le faucheun, G.S. Hill, C. Amrein, et al, Acute oxalate

nephropathy: A new etiology for Acute Renal Failure

following nonrenal solid organ transplantation; American

Journal of Transplantation 2006;6:2516-2521

2. Properties of Averrhoa bilimbi fruit in rats.  Planta med

2009;75:55-8.

3. Sreeja nair,Jacob Geroge,Sajeeb Kumar, and Noble

Gracious.Acute oxalate nephropathy following ingestion of

Averrhoa bilimbi juice.Hindawi publishing corporation,vol-

Willims H E, Wandzilak TR,Oxalate synthesis, transport

and the hyperoxaluric  syndromes. J Urol 1989; 141:742-7.

4. Louis – Denis Poulin, Julie Riopel et al, Acute oxalate

nephropathy induced by oral high dose vitamin C alternative

treatment; Clin Kidney J (2014)7(2):218.

5. Chlebeck PT, Milliner DS, Smith LH.Long term prongnosis

in primary hyperoxaluria type 11(L-glyceric aciduria). Am J

Kidney Dis 1994;23:255-9

6. V.L.A.Galvao de lima ,E.de Almeida Melo,and L.dos Santos

Lima,”Physiochemical characteristics of bilimbi (Averrhoa

bilimbi)”,Revista Brasileria de Fruticultura,vol. 23,no. 2, pp

421-423,2011.

7. G. Bakul,V. N. Unni, N. V. Seethaleksmy et al.,”Acute oxalate

nephropathy due to “Averroa bilimbi” fruit juice ingestion”,

Indian Journal of Nephrology, vol. 23 ,no  4, pp. 297-

300,2013.

8. Ambili S, Subramoniam A, Nagarajan NS. Studies on the

antihyperlipidemic 2014,Articale ID 240936, pp1-5,2014.

9. Jen-Pi Tsai,MD; Te-Chao Fang,MD; Chih-Hsien Wang,MD;

et al. Fatal outcome after ingestion of star fruit in a severe

chronic kidney disease patient. Dialysis and Transplantation

March2009;1-3.

10. Miguel Moyses Neto, Gyl E.B. Silba, Roberto.S. costa et al

Star fruit : Simultaneous neurotoxic and nephrotoxic effects

in people with previously normal renal function. NDT plus

(2009)2(6):485–488.

46

Bangladesh  Renal  Journal Vol. 30, No. 2, December 2011



INSTRUCTION FOR AUTHORS

Renal Association Journal appears twice in a year and it

publishes original articles, review articles, clinical

communications, recent advances in renal diseases and

letters to the editors. The editors reserve the right to select

from submitted manuscripts and the right of stylistic

changes or abridgements. The manuscripts may not be

offered elsewhere for printing and publication; following

acceptance, the publisher acquires all copywright.

MANUSCRIPTS

Only scientific papers written in English will be accepted.

Restriction to the essential is recommended. Original

papers should normally not exceed 16 type- written pages

including tables, illustration and references. The

arrangement of the paper should include summary,

introduction materials and methods, results and

discussion. Each section being clearly marked. The

manuscripts must be type-written on a white paper, on

one side of the sheet only and double spaced on

consecutively numbered pages. Figures and illustrations,

tables. captions, references, summary (15-20) lines and

acknowledgement are to be submitted on separate paper.

The caption should be brief and should not represent a

duplication of information provided in the text.

STYLE

Abbreviations and symbols of chemical terms must be in

conformity with the regulation as published in J. Biol.

Chem. 241-527, 1966. Spelling should conform to chambers

twentieth century dictionary. Drugs should be spelt out

when first used in the text. Scientific measurements should

be given in SL.  units, Followed, in the text by traditional

units in parentheses.

Any  statistical method used should be detailed in the

method section of the paper.

CITATION

The authors name should be listed in the text with year,

examples (Merrill, 1965, Gabrel and Margan, 1976) For 3 or

more authors (Oreagan et al. 1979).

REFERENCES

References should be limited. Only paper quoted in the

text are to be listed in the bibliography. The references

should be numbered consecutively as it appear in text and

listed at the end of the article as in index Medicus.

Examples :

I. PAPERS PUBLISHED IN JOURNALS

Patel R, Mickey MR and Tersaki PI : Leucocyte

antigens and disease. Association of HLA A
2
 and

chronic glomerulonephritis. Br Med J 1969; 2 : 424-

426.

II. ARTICLE IN BOOKS

Peters DK, and Lechmann PJ : The complement

system in renal disease, In; Renal diseases (ED) DAK

Black and NF Jones Oxford. Blackwell, 1976, P-169-

384.

III. BOOKS

Grindley MF: Manual of histologic and special

staining Nephrologic, Elammarion, Paris, 1965.

ABBREVIATIONS

Angstrom A

body surface area BSA

body weight body wt.

centimeter cm

celius C

complement components C1,C2,C3

Correlation coefficient r

creatinine clearance Ccr.

curie (s) Ci

Equivalents Eq

Fahrenheit F

BANGLADESH RENAL JOURNAL
(A Journal of continuing education in kidney diseases)



Glomerular fitration rate GFR

gram (s) g

Grams per cent g/100mi

half-time tf1/2

hour (s) hr

inch inch

International Unit (s) IU

Intramuscular im.

intraperioneal i.p.

intravenous i.v.

inulin clearance Cln
Kilogram (s) Kg
liter (s) L
meter (s) or milli m
microns (s) or micro µ
milligram (s) per cent mg/100ml
minute (s) min
molar M
mole (s) mole (s)
Molecular weight molwt
nanogram (s) (millimicrogram) ng
nanoliter (s) (millimicroliter) nl

normal (concentration) N

not significant NS

optical density OD

osmole (s) Osm

probability P

second (s) sec

standard deviation SD

standard error SE

standard error of the mean SEM

ultraviolet UV

unit (s) U

volt V

MANUSCRIPTS SHOULD BE SUBMITTED

Address : Editorial Office, Room-407, Block-C,

Bangabandhu Sheikh Mujib Medical University,

Dhaka-1000, Bangladesh

E-mail: brjbra@gmail.com

Web: www.brabd.org

48

Bangladesh  Renal  Journal Vol. 30, No. 2, December 2011


