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Abstract

Background: The concentrated juice made from Averrhoa bilimbi is rich in oxalic acid. It can cause acute oxalate nephropathy by blocking
the tubules with calcium oxalate crystals. Case: An elderly woman was admitted to the hospital with a history of swelling of the legs,
facial puffiness, and abdominal distention. Her biochemical study revealed features of acute renal failure. She gave history of taking half
liter of bilimbi juice. Renal biopsy confirmed it was a case of acute oxalic nephropathy, which made it the second case of acute oxalic
nephropathy due to ingestion of bilimbi juice ever reported from Bangladesh. Conclusion: It is not safe to consume high oxalate-containing

fruits in large quantities.
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Introduction

Acute kidney injury is caused by some plant toxins.' The to-
xic plants are known to be used in therapeutic, cosmetic and
even suicidal purposes.* Averrhoa bilimbi, which is commonly
known as bilimbi, belongs to the family of the Oxalidaceae. Wi-
dely cultivated in the tropical regions, bilimbi fruits are used in
the production of vinegar, wine, pickles and in the preparation
of some Indian dishes. Cough, mumps, rheumatic diseases,
pimples and scurvy are often treated with bilimbi fruits.® High
amounts of oxalate make it a nephrotoxic agent.* Acute oxalate
nephropathy after ingestion of A. bilimbi juice is uncommon.®
Few cases have been reported in India.>®

This article discusses a case of acute oxalate nephropathy after
ingestion of A. bilimbi juice in a patient admitted in a hospi-
tal in Dhaka, Bangladesh. Written informed consent was taken
from both the patient and her husband to discuss her case in
the form of published case report.

The Case

A sixty-two-year-old female was admitted to a private hospital
in Mid Badda, Dhaka with a history of bilateral leg swelling,
facial puffiness, abdominal distention, abdominal pain, nausea
and vomiting for two days. At first she had fever, associated
with chills and rigor. Subsequently she developed the above
mentioned symptoms. There was no history of oliguria, he-
maturia, or frothing of urine, dysuria, shortness of breath, or
haemoptysis. She was a known case of systemic hypertension
for last 15 years, and she was taking amlodipine 5 mg and
atenolol 50 mg once daily as antihypertensive medication since
her diagnosis. She took aterovastatin 1omg for hypercholeste-
rolemia. She had no significant past surgical and family his-
tory. All of her family members are in good health. There was
no relevant psychosocial history of the patient. On query, she
informed that she consumed 500 ml of homemade juice made
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Key Points:
o Acute renal failure can occur after ingestion of bilimbi juice due to the
deposition of calcium oxalate crystals within the renal tubules, which
blocks the tubules.
o High intake of bilimbi juice in concentrated form can lead to acute
renal failure and should be avoided.
o Efforts are required to raise the public awareness regarding the dan-
ger of consuming bilimbi juice in high quantity in South East Asian
countries, where A. bilimbi juice is used as a remedy of hypertension,
diabetes, and dyslipidemia.

from A. bilimbi fruits two days back. The oxalate content of the
fruit was 26.6 mg per 100 g of the fruit, which was analyzed by
spectrophotometry method in the laboratory of the hospital.

On examination of the patient, she was conscious, alert and
co-operative. Bilateral periorbital puffiness was present. Bi-
pedal pitting oedema was present. Her blood pressure was
200/110 mmHg. Abdominal examination revealed abdominal
distension, but evidence of ascites was absent. The rest of the
examination was within normal limits.

Her serum creatinine was 6.8 mg/dl (normal range: 0.7-1.3
mg/dl), which suggested severe renal failure. Microalbuminu-
ria and plenty of oxalate crystals were found in her urine.
A 24-hour urinary oxalate test returned negative results. He-
matological investigations were within normal limits (Table 1).
Ultrasound of her abdomen revealed right kidney size of 10.2
cm x 4.9 cm and left kidney size of 9.8 cm x 4.7 cm without
any evidence of calculi or hydronephrosis. Echogenicity and
corticomedullary differentiation were normal. As differential
diagnosis, we considered heart failure. But echocardiography
revealed no abnormality.

Her blood pressure was controlled by nifedipine (20 mg tablets
twice a day) and hydralazine hydrochloride (25 mg tablets four
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Table 1. Laboratory Findings of the Patient

Category

Hematological Findings

Differential Count of
White Blood Cells

Lipid Profile (mg/dl)

Serum Electrolytes
During Admission
(mmol/l)

Serum Electrolytes Du-
ring Discharge (mmol/l)

Serum Creatinine
(mg/dl)

Urinary Findings

Laboratory Test
Haemoglobin
Red Blood Cells
Total Count of White Blood Cells
Neutrophils
Lymphocytes
Monocytes
Basophils
Eosinophils
Platelets
Total Cholesterol
High-Density Lipoprotein

Low-Density Lipoprotein

Result (Normal Values)
9.2 mg/dl (12.1-15.1 g/dl)
320,000/cm? (390,000-520,000/CM?3)
7,400/cm? (4,000-11,000/cm3)
56% (40-80%)
32% (20-40%)
8% (2-10%)
4% (<1-2%)
0% (1-6%)
175,000/cm? (150,000-400,000/CcM3)
195 (200-239)
50 (35-60)
98 (130-159)

Triglyceride 130 (150-199)
Sodium 132 (135-145)
Potassium 4.2 (3.5-5)
Chloride 104 (95-105)
Sodium 141 (135-145)
Potassium 3.7 (3.55)
Chloride 107 (95-105)
During Admission 6.8 (0.7-1.3)
After 1st session of Hemodialysis 5.2 (0.7-1.3)
After 2nd session of Hemodialysis 3.1 (0.7-1.3)
During discharge 0.8 (0.7-1.3)

pus Cells 10-15/HPF (2-5/HPF)

Oxalate Crystals Plenty (Occasionally)

Red Blood Cells 8-10/HPF (<2/HPF)

HPF=high-power field.

times a day) at the hospital. The patient had a left percuta-
neous kidney biopsy which revealed calcium oxalate crystals
(polarizable fractured crystals) in the tubular lumina and epi-
thelial calcification in some tubules. The patient underwent two
sessions of hemodialysis. Her renal functions became normal
in five weeks (serum creatinine: 0.8 mg/dl).

The patient was released from the hospital after days of admis-
sion. Nifedipine was advised to be continued and hydralazine
hydrochloride was replaced by prazosin (1 mg tablets three
times a day) and was advised to be continued. The patient was
in regular follow-up. She went to her normal life eventually.

Discussion

Acute renal failure (ARF) that occurs after ingestion of bilimbi
juice is due to the deposition of calcium oxalate crystals within
the renal tubules, thus blocking the tubules. In both primary
and secondary hyperoxaluria, oxalate nephropathy can occur.
In Type 1 primary hyperoxaluria, there is a reduction of alani-
ne glyoxylate aminotransferase activity in the liver. This leads
to an accumulation of oxalate.” Type 2 primary hyperoxaluria
occurs due to a mutation of glyoxylatereductase/D-glycerate
dehydrogenase. This leads to the urinary excretion of increased
amounts of L-glyceric acid and oxalate.” Secondary hyperoxalu-
ria occurs due to increased dietary intake of oxalate, increased

absorption of oxalate and/or increased production of oxalate.®
In this reported case, this is due to secondary hyperoxaluria
and A. bilimbi was the primary causal agent.

In our study the patient took bilimbi juice due to hypercholes-
terolemia. Similar findings were found by Nair et al.® Bilimbi
juice is advocated in hyperlipidemia, hypertension, and diabe-
tes in many parts of the world.® It has been found in rats that
bilimbi fruit has a cholesterol-lowering effect.” In comparison
to metformin and distilled water, bilimbi extracts lower blood
glucose by 50% and blood triglyceride by 130%.° It is also re-
ported that bilimbi extract increases high-density lipoprotein
(HDL) cholesterol level and antiatherogenic index.® In addition,
ethylene glycol, octreotide and massive doses of ascorbic acid
can cause acute oxalate nephropathy.®

Bakul et al. reported that the oxalate content of the bilimbi fruit
was found to be 25.1 mg/100 g of fruit, thus its oxalate content
is nearly five times higher than that of tomato and three times
higher than in pineapple.® Galvao et al. found that the oxalic
acid content of A. bilimbi fruit ranges from 8.57 to 10.32mg/100
g of the fruit. The highest levels were seen in half ripe fruit in
rainy season.* Thus drinking the juice of the bilimbi fruit is a
risk of developing oxalate nephropathy.

Another species called A. Carambola which belongs to the same
family has some side effects like muscle weakness, intractable
hiccups, mental confusion and seizures.” But in this case,
the fruit was A. bilimbi as the patient’s husband confirmed the
species. The high oxalate content of A. bilimbi results in the
development of oxalate crystals in the kidney. Renal epithelial
cells endocytosed the crystals and these crystals cause fibrosis
by stimulating specific genes in renal tubular cells.®

We faced some problems in diagnosis and therapeutic approa-
ches. Acute oxalate nephropathy due to ingestion of A. bilimbi
juice is rare. Only three case reports were published on this
topic before; two of them are from India and one is from Ban-
gladesh.>*'3 There is lack of scientific literature and a report on
this topic. This is only the second case report of acute oxalate
nephropathy due to A. bilimbi reported from Bangladesh.

Conclusion

Although in South East Asian countries A. bilimbi juice is used
as a remedy of hypertension, diabetes, and dyslipidemia, taking
huge amounts of juice in concentrated form can lead to acute
renal failure. Because of that awareness should be created not
to take high concentrated oxalate-containing fruits and further
scientific investigations on this topic should be performed.
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