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Carbohydrate intolerance and kidney stones in children 
in the Goldfields
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Abstract: Renal stones have been reported as a common finding in Australian Aboriginal children. The stones are
predominantly urate in composition. We report on five children with nephrolithiasis from the Goldfields region of Western
Australia. All were diagnosed when under 5 years of age, the majority being under 3 years. All five children also had lactose
intolerance, and we postulate that carbohydrate malabsorption, together with the ensuing chronic diarrhoea and intraluminal
breakdown of sugars by enteric bacteria may result in a situation of chronic metabolic acidosis. Chronic metabolic acidosis
can lead to protein catabolism, increased urate excretion and the formation of renal stones. Carbohydrate intolerance may be
an aetiological factor in the development of renal stones and possibly chronic renal disease, particularly in Aboriginal
Australians. Renal disease represents one of the most significant factors affecting the health of Australian Aboriginal people.
The incidence of end stage renal failure in this population exceeds that of non-Aboriginals by a factor of 13:1, and this
disproportionate figure is increasing. It is likely that chronic renal damage is multifactorial; however, it is probable that at
least some aetiological factors have their onset during childhood.
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Upper tract renal stones are common in Australian Aboriginal
children.1–4 Renal disease is a major medical problem for
Australia’s Aboriginal people and it is likely that insults to the
kidney during childhood play a role in the aetiology of adult
renal disease.5,6 In the present paper, the hypothesis that a state
of chronic metabolic acidosis in childhood resulting from
carbohydrate malabsorption – particularly lactose intolerance –
can result in the formation of renal stones is considered. The
finding of renal stones, which are reported to be common in
Aboriginal children,1–4 may then be an indicator of chronic
metabolic acidosis and may be a significant consideration
because chronic metabolic acidosis can contribute to the pro-
gression of renal disease and reduced renal cell life.7 Carbo-
hydrate intolerance is not difficult to treat and its effects may be
preventable if treatment is initiated early.

A case study format was chosen for presentation of this
hypothesis to demonstrate the wide diversity in clinical presen-
tation. This format was also chosen rather than a retrospective
review, as the authors were able to obtain specific consent from
the parents of the children presented, in keeping with ethical
and cultural considerations.

CASE REPORTS

Method

The present paper includes reports of five cases of children
found to have renal stones. The authors had a particular interest
in renal disease and had included renal ultrasound as part of
their routine investigations for children referred for investiga-
tion of ‘Failure to Thrive’, which is a descriptive term used
when weight falls by one standard deviation or is persistently
below the fifth percentile. Many of these children also had
chronic diarrhoea and disaccharide intolerance. The authors
observed that stones were commonly seen in children with
disaccharide intolerance. Several cases of children who were

not undernourished but had severe disaccharide intolerance
were then referred for renal ultrasound and stones were dis-
covered. The five cases were chosen because they represent the
broad clinical spectrum in which renal stones have been found
– Aboriginal children and non-Aboriginal children, boys and
girls, well and poorly nourished children and children from
poor and from affluent socio-economic backgrounds.

The children presented are all patients of the authors and the
data was collected from their case notes. The parents of these
children gave their consent for this report to be produced and
published.

Results

The present paper describes five cases of children found to
have renal stones and carbohydrate intolerance. Carbohydrate
malabsorption was diagnosed either by the finding of more than
0.5% reducing substances in the stool using copper sulfate
diagnostic compound tablets (Bayer, NSW, Australia), or by
exclusion of lactose from the diet with clinical improvement
and recurrence of symptoms and signs after lactose challenge.
In all cases the stones were found on ultrasound, and where
abdominal X-rays were taken the stones were not radio opaque.

Urinary alkalization agents used were Citravescent (sodium
bicarbonate, citric acid, tartaric acid; Aventis Pharma, Lane
Cove, NSW, Australia) or Ural (Abbott Australasia, Kurnell,
NSW, Australia) (each 4.0 g contains sodium bicarbonate
1.76 g, anhydrous sodium citrate 0.63 g, anhydrous citric acid
0.72 g and tartaric acid 0.89 g). The choice of alkalizing agent
depended on the child’s preference for taste.

Case 1

An 18-month-old Aboriginal girl presented having awoken
during the night screaming and distressed with apparent
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abdominal pain. Similar episodes had continued intermittently
for several hours. She was transferred via Royal Flying Doctor
Service (RFDS) from a remote Aboriginal community 600 km
from Kalgoorlie. Her symptoms had resolved by the time of
arrival. There was no history of fever, vomiting or other
symptoms during the 48 h prior to presentation. No bowel
action had been documented during the 12 h prior to the onset
of symptoms. At this time, feeding was by breast milk, some
soya milk and solids. Past history included poor weight gain,
intermittent diarrhoea, which had been positive for reducing
substances, and perineal excoriation. Many of her symptoms
had improved after withdrawal of lactose-containing milks
apart from breast milk and recurred with a lactose challenge,
confirming a diagnosis of lactose intolerance. Urine examina-
tion performed because of a febrile illness 2 weeks prior to this
episode suggested the presence of Escherichia coli (E.coli)
infection and was treated with oral antibiotics.

Initial examination findings revealed a quiet child with
apparent generalized abdominal tenderness. There was no asso-
ciated guarding or rebound. Weight was 7.34 kg (well below
the third percentile). Fever and dehydration were absent. Blood
pressure was 108/78, respiratory rate 32/min, and pulse 132/min.
There was evidence of muscle wasting and pallor. An excori-
ated perineal area was noted. The abdominal tenderness
appeared to resolve quickly and spontaneously shortly after
admission and did not recur.

Abdominal ultrasound performed on the day of admission,
but while the patient was asymptomatic, revealed bilateral
nephrolithiasis, with five stones ranging in size to a maximum
diameter of 4 mm. The stones were located in the mid poles
of both kidneys and the lower pole of the left kidney. There
was no evidence of obstruction or hydronephrosis. Abdominal
X-ray was normal. Urine was negative for infection. Metabolic
urine screen for organic and amino acids, ketones, glucose,
protein and metabolites of inherited metabolic diseases was
normal. Stool examination revealed 3 + leucocytes, with no
pathogen isolated, but was positive for reducing substances.
Serum K+ was 2.6 mEq/L (normal value, 3.5–5.0 mEq/L),
bicarbonate was 19.0 mEq/L (normal value, 22.0–30.0 mEq/L).

A presumptive diagnosis of renal colic was made on the
basis of clinical history and ultrasonographic findings. Inpatient
management included adequate hydration and commencement
of Citravescent – half a sachet four times daily. Breastfeeding
and solids were continued; other milk intake was lactose-free
infant formula. No further episodes of distress were noted and
the patient gained weight appropriately. Subsequent urinalyses
have demonstrated adequate alkalinization with pH > 6. At
review 3 months later, urinary urate excretion was 1.9 mmol/L
(normal value, 0.1–0.3 mmol/L), urate–creatinine ratio was
1.06 mol/mol (normal value, 0.34–1.07 mol/mol). One urinary
tract infection has been identified and treated since the time of
diagnosis. Serial renal ultrasounds show complete resolution
of the right kidney stones, with reduction in number of stones
on the left. Stones were still present in the mid pole of the left
kidney on ultrasound examination at the most recent review at
the age of 3 years 4 months.

Case 2

An Aboriginal boy aged 2 years 4 months presented with
chronic diarrhoea and failure to thrive. This boy was visiting
Kalgoorlie, his home being a remote Aboriginal community.
During the 18 months prior to this visit, he had three admis-
sions for diarrhoeal illness. His weight had fallen from the
25th percentile at 9 months of age, to approximately the fifth

percentile by 14 months. Past medical history included iron
deficiency anaemia and recurrent chest infections. History and
examination suggested carbohydrate intolerance with a history
of exacerbation of abdominal pain, frequent loose stools and
perineal irritation after lactose-containing milk or sugary
drinks.

The following investigations were performed at the time of
admission. Faecal examination revealed Campylobacter jejuni,
and the stool was positive for reducing substances. Renal
ultrasound identified normal-sized kidneys with a 3-mm
diameter calculus in the left mid pole but no obstruction.
Urinary urate–creatinine ratio was 1.23 mol/mol (normal value,
0.34–1.07 mol/mol); metabolic urine screen was normal. The
patient was commenced on oral urinary alkalinization with
Citravescent, and a lactose-free diet.

He continued to have diarrhoea for several days after
admission. Despite adequate hydration, follow-up renal tract
ultrasonography 15 days after initial diagnosis demonstrated
bilateral nephrolithiasis, with a 4-mm and a 2-mm diameter
stone in the midpoles of the left and right kidneys, respectively.

He was treated with long-term urinary alkalinization – half a
sachet of Ural or Citravescent four times daily – as an out-
patient. Serial ultrasounds demonstrated complete resolution of
nephrolithiasis within 12 months of diagnosis. Urinalyses over
this period revealed alkaline urine with pH approximately 8.0.
His calcium–creatinine ratio 11 months post diagnosis was
1260 mmol/mol (normal value, 40–450 mmol/mol). He con-
tinued to have symptoms of abdominal pain, diarrhoea and
perineal irritation after ingestion of lactose containing foods or
excessive sugar intake, particularly soft drinks. Follow-up
ultrasound performed at 4 years of age showed recurrence of
bilateral micronephrolithiasis. This was noted to be in associ-
ation with acidic urine (pH 5.0) and recurrence of loose stools,
perineal excoriation and carbohydrate intolerance.

Case 3

This Aboriginal girl from a remote Aboriginal community
presented at 10 months of age. Her mother was concerned
about her ‘floppiness’, gross motor delay and poor weight gain.
Intermittent loose stools associated with perineal excoriation
had been noted previously by her parents. Past medical history
included urinary tract infection, peri-membranous ventricular
septal defect, iron deficiency anaemia and failure to thrive. She
was fed breast milk, infant formula and some solids.

Clinical findings, stool examination and history were con-
sistent with chronic carbohydrate intolerance. The stool was
positive for reducing substances. She also had muscle wast-
ing, poor weight and height achievement, hypotonia and
delayed motor milestones. The perineal area was severely
excoriated with hypo-pigmented areas suggesting chronicity
of the problem.

Ultrasound examination revealed multiple bilateral kidney
stones in the mid and lower renal poles with normal renal
growth and no obstruction. Micturating cysto-urethrogram
demonstrated bilateral Grade IV vesico-ureteric reflux (VUR).
Random albumin–creatinine ratio (ACR) was elevated to
5.8 mg/mmol (normal value, 0.1–2.3 mg/mmol). Urate–
creatinine ratio was 1.5 mol/mol (normal value, 0.54–1.27 mol/
mol). Calcium–creatinine ratio was 1460 mmol/mol (normal
value, 40–450 mmol/mol). Metabolic urine screen was normal.

She was commenced on oral alkalinization therapy with
Citravescent and a lactose-free diet. As is appropriate in the
Aboriginal community, this child came to live with relatives
living in an urban centre where she could be close to medical
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attention and be maintained on a lactose-free diet. She has
continued to thrive and has achieved normal developmental
milestones since the time of diagnosis. By the age of 3 years
her renal stones had resolved.

Case 4

This male Caucasian infant presented at 8 weeks of age with a
5-week history of being persistently unsettled, frequent scream-
ing, drawing legs up and explosive watery stools. He was
breastfed and the family lived in an urban centre. A single
course of oral antibiotics had been administered for a possible
ear infection 5 weeks earlier.

Examination at the time of presentation revealed a well
infant weighing 5.2 kg (50th percentile). His height was on the
90th percentile. There was no evidence of muscle wasting. His
perineum was excoriated. Laboratory stool analysis revealed
2% reducing substances, and no microorganisms were cultured.

Oral Lactase enzyme drops were commenced and breast-
feeding was continued. Initially, there was some improvement,
but at 3 months of age in view of ongoing symptoms, failure to
gain weight and maternal exhaustion, supplementary bottle
feeding with a soy-based infant formula was commenced and
breastfeeding was reduced. Symptoms improved rapidly, having
essentially resolved by 6 months of age. Several trials of
lactose-containing milk and milk products by the parents
resulted in acute and dramatic symptom recurrence.

At 8 months of age the child was admitted with an E.coli
urinary tract infection and rotavirus gastroenteritis. Treatment
with broad-spectrum antibiotics was commenced. Renal ultra-
sound showed bilateral micronephrolithiasis but no obstruction.
Metabolic urine screening failed to demonstrate any abnor-
mality. Urinary ACR was elevated 10.3 mg/mmol (normal
value, 0.1–2.3 mg/mmol), Urate–creatinine and calcium–
creatinine ratios were also increased, being 2.1 mol/mol
(normal value, 0.54–1.27 mol/mol) and 689 mmol/mol (normal
value, 40–450 mmol/mol), respectively. The child was dis-
charged on cotrimoxazole prophylaxis, urinary alkalinization
(Ural) and lactase enzyme drops; a lactose-free diet was also
initiated. No further urinary infections were documented to
21 months of age, and growth and developmental milestones
were appropriate for age. Repeat renal ultrasound performed
1 year after diagnosis demonstrated resolution of the right
micronephrolithiasis, with several small calculi persisting in the
mid pole of the left kidney.

Case 5

This 9-month-old Aboriginal infant from a remote Aboriginal
community was brought to Kalgoorlie Hospital by her parents.
She presented with symptoms of watery diarrhoea for 3 days
and nappy rash. Prior to this she had been thriving with no
significant past medical history. Admission weight was 8.9 kg
(>50th percentile).

Examination revealed a dehydrated infant with sunken eyes
and fontanelle, dry mucosae and absent tears. She had tachy-
pnoea and tachycardia; however, fever was absent. Perineum
was excoriated. Urine and stool specimens were unremarkable.
Renal ultrasound demonstrated bilateral renal stones 3 mm in
diameter in the midpole of both kidneys but no obstruction.
At the time of admission, stool examination was negative for
reducing substances; however, milk feeds had been ceased 24 h
prior to admission. During this time she had received solids and
oral rehydration solution.

Initial inpatient management included rehydration via naso-
gastric tube and oral intake. A lactose-free diet including
lactose-free infant formula and live-culture yoghurt was com-
menced 24 h later. Outpatient progress has been satisfactory
with appropriate growth and development. A challenge with
milk containing lactose resulted in recurrence of frequent
watery stools and perineal excoriation confirming the diagnosis
of lactose intolerance. Since maintaining a lactose-free diet
there have been no further gastrointestinal symptoms, and serial
ultrasonography demonstrated complete resolution of stones
20 months after initial diagnosis.

DISCUSSION

These children were not found to have any underlying meta-
bolic abnormality that would account for the development
of renal stones. The children presented were under the age of
3 years at the time of diagnosis and most were under 1 year
of age. Most of these children are Aboriginal. Other studies
have reported an incidence of renal stones in Aboriginal
children of up to 10%.1–4,8 The children presented come
from families who live in widely different conditions and
from different socio-economic and cultural backgrounds. At
presentation their physical condition has also varied widely
from ‘failure to thrive’ to children who had been thriving but
were acutely unwell. All the children (Aboriginal and non-
Aboriginal) presented have also had a history consistent with
carbohydrate malabsorption, particularly lactose intolerance.
We postulate that the development of renal stones in these
children is due to a chronic metabolic acidosis that results from
chronic carbohydrate malabsorption, predominantly lactose
intolerance.

It has been speculated that dehydration, diet and diarrhoeal
illness are significant contributing factors in the development
of renal stones in children who have no other detectable
abnormality or risk factors for nephrolithiasis.

Dehydration is possibly a significant contributing factor,
particularly as most of the children in the studies published to
date live in arid areas of Australia where water quality and
availability may be poor, as suggested by Williams et al.4 We
have, however, observed stones in children who live where
water quality is good and who were not dehydrated.

As this report demonstrates, renal stones in some children
may have their origins in infancy when the child’s diet is
predominantly milk, whether breast milk, infant formula or
cows milk. Many children over the age of 6 months are
probably also receiving small amounts of solids but for most,
milk will still be the main dietary staple. Milk composition and
other factors affecting digestion and absorption need to be
considered.

Williams et al.4 reported that children found to have renal
stones had concurrent diarrhoeal disease. Thambi et al.3

reported a high incidence of recurrent diarrhoea in the Aborig-
inal children found to have renal stones. Infectious diarrhoea
in infants and young children is highly associated with the
development of carbohydrate intolerance. Indeed, carbohydrate
intolerance may be the cause of diarrhoea even in the absence
of infectious agents. It frequently occurs with antibiotic associ-
ated diarrhoea or any factors which disrupt the bacterial envi-
ronment of the bowel.9–12 It has been reported that lactose
malabsorption is relatively common among Aboriginal children
with perhaps as many as 70% of older Aboriginal children
suffering from lactose malabsorption.13 Symptoms occur when
the bacterial flora in the large bowel cannot handle the carbo-
hydrate load and the carbohydrate is metabolized by anaerobic
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bacteria to produce an acid stool. This can occur when exces-
sive amounts of carbohydrate reach the large bowel. This may
be a result of the inability of the small intestine to cope because
of excessive intake or insufficient lactase enzyme. It may also
occur when the bacterial environment in the large bowel is
disturbed and there are insufficient aerobic bacteria to cope
with the carbohydrate load.

Carbohydrate maldigestion results in the production of an acid
stool, which, when severe, causes further irritation of the bowel
resulting in the passage of frequent loose stools. These stools are
very irritating to the skin and can be associated with a severe
nappy rash that is, in effect, a chemical burn to the skin of the
perineum. Carbohydrate malabsorption can also result in meta-
bolic acidosis and hypercalcaemia.14 Chronic metabolic acidosis
is known to be associated with the formation of renal stones.7,14,15

The stones found in Aboriginal children have been reported
to contain high concentrations of urate, uric acid, ammonium
oxalate and calcium oxalate.1,2 A few children from this region
have had stones removed and their composition has been found
to be predominantly urate. This is consistent with the findings
from stones removed from other Aboriginal children in
Western Australia.1 Chronic metabolic acidosis favours the
formation of urate stones.

Acidosis will affect urinary composition as homeostatic
mechanisms come in to play to restore blood pH and bicarbo-
nate levels.7,15 It is therefore possible to have a state of chronic
metabolic acidosis with normal blood biochemistry. The body’s
initial response to an acid load is respiratory compensation to
try to restore the pH of the blood. Blood bicarbonate levels fall
but as the acid load continues the body begins to restore the
blood bicarbonate and pH using other avenues such as liberat-
ing alkali and calcium from bone, increased protein degradation
to liberate ammonia, and renal compensation to increase renal
acid excretion. Liberation of calcium from bone ultimately will
result in increased urinary calcium concentrations.

Initially, the rate of tubular H+ secretion is increased along
the entire nephron. Citrate is metabolized to release bicarbonate
ions to buffer the H+, and urinary citrate levels fall. Low levels
of urinary citrate are associated with the formation of renal
stones even in patients with no other definable metabolic
abnormality.16 Ammonia and ammonium (NH3+ and NH4+)
synthesis is increased to reduce free H+ concentration,7,15 in
turn resulting in an increase in urate and uric acid formation in
the urine, and in turn in the formation of renal stones that are
predominantly urate in composition. These are all key factors in
the formation of the types of stones found in the children we
describe and it is possible that the finding of renal stones in
Aboriginal children is, in fact, not the finding of primary
disease but a complication of chronic metabolic acidosis.

Chronic metabolic acidosis can result in renal stones, muscle
wasting, loss of bone calcium and may be the result of chronic
disease, particularly carbohydrate maldigestion. Children suf-
fering from carbohydrate maldigestion are slow to gain weight,
suffer from frequent bouts of diarrhoea, abdominal pain,
anorexia and nappy rash and their lives are frequently miser-
able as a result of constant physical discomfort.

In published studies, the renal stones in Aboriginal children
have usually been found by abdominal ultrasound during
investigation of urinary tract infection, passage of calculi
(renal  colic or calculi observed), asymptomatic haematuria,
renal failure or failure to thrive.1–4 Diarrhoeal disease in
Aboriginal and non-Aboriginal children is common; why then
do some have renal stones while others apparently do not? Or,
in fact, are many children as yet undiagnosed because ultra-
sound would not usually be part of the investigation of carbo-
hydrate maldigestion or diarrhoeal illness?

Carbohydrate maldigestion may be iatrogenic due to the
effect of antibiotics. In many communities it is not possible to
get live-culture yoghurt or probiotic supplements so distur-
bance of the bacterial environment of the bowel may be an
inevitable consequence of antibiotic treatment. Failure to thrive
is often reported in Aboriginal children, and we suggest that in
some cases this may be due to carbohydrate maldigestion. It is
our experience that carbohydrate maldigestion plays an impor-
tant part in poor weight gain in our patients.

The rate of end stage renal disease (ESRD) in Aboriginal
people is escalating. The age-specific incidence rises dramati-
cally in those more than 40 years of age.5 Reports suggest a
significant increase in diarrhoeal disease affecting Australian
Aboriginal people during the 1950s and 1960s.17 During the
1980s an incidence of lactose intolerance in Aboriginal chil-
dren of 70% was reported compared to 9% of non-Aboriginal
controls.13 The 50 years prior to this report reflects a period of
great change for Aboriginal people. It has been suggested that
chronic metabolic acidosis with the associated intracellular
acidification, hypokalaemia, protein catabolism and subsequent
uraemia can contribute to the progression of renal disease and
reduced renal cell life.7 Episodes of metabolic acidosis occur-
ring throughout life are common in the Aboriginal community;
these include carbohydrate intolerance, sepsis, chronic illness,
alcoholism and diabetes. It is possible that carbohydrate intol-
erance in childhood and subsequent metabolic acidosis appear-
ing as a result of exposure to antibiotics, cows milk and
artificial infant feeding practices may be just one insult to the
kidneys that may contribute to shortening of kidney life and
increasing the risk of ESRD in adulthood.

CONCLUSION

We have presented the hypothesis that the finding of renal
stones in children with carbohydrate intolerance may be a
marker for significant metabolic acidosis. Chronic metabolic
acidosis, which is a common effect of disaccharide intolerance,
may result in the formation of renal stones. There is very little
information available about the true incidence of renal stones
and carbohydrate maldigestion in infants and young children,
and, therefore, even less is known about the natural history
associations and long-term effects of renal stones in this
population. The finding of renal stones may be a marker for
underlying disease, and aetiology of the stones needs to be
seriously considered.

Consideration of disaccharide intolerance and of acid–base
balance is important in the assessment of children with
diarrhoeal illness. Renal ultrasound should be considered in
children who have a history consistent with carbohydrate
malabsorption or ‘failure to thrive’. This is particularly impor-
tant in children of Aboriginal descent. In the light of the present
report, consideration should be given to the bacterial environ-
ment in the large bowel when investigating and prescribing for
children.

REFERENCES

1 Jones TW, Henderson TR. Urinary calculi in children in Western
Australia 1972–86. Aust. Paediatr. J. 1989; 25: 93–5.

2 Cheah WK, King PA, Tan HL. A review of pediatric cases of
urinary tract calculi. J. Pediatr. Surg. 1994; 29: 701–5.

3 Thambi Dorai CR, Dewan PA, Boucaut HA, Erlich J. Urolithiasis
in Australian Aboriginal children. Aust. N. Z. J. Surg. 1994; 64:
99–101.



Diarrhoea and kidney stones 5

4 Williams WM, Nicholas JJ, Nungurrayi PB, Napurrula CR. Paedi-
atric urolithiasis in a remote Australian Aboriginal community.
J. Paediatr. Child Health 1996; 32: 344–6.

5 Hoy WE. Renal disease in Aboriginal Australians. Med. J. Aust.
1996; 165: 126–7.

6 Spencer JL, Silva DT, Snelling P, Hoy WE. An epidemic of renal
failure among Australian Aboriginals. Med. J. Aust. 1998; 168:
537–41.

7 Alpern RJ. Tradeoffs in adaptation to acidosis. Kidney Int. 1995;
47: 1205–15.

8 Lim DJ, Walker RD 3rd, Ellsworth PI et al. Treatment of pediatric
urolithiasis between 1984 and 1994. J. Urol. 1996; 156: 702–5.

9 Saurez FL, Savaiano DA, Levitt MD. The treatment of lactose
intolerance. Aliment Pharmacol. Ther. 1995; 9: 589–97.

10 Jiang T, Savaiano DA. Modification of colonic fermentation by
bifidobacteria and pH in vitro. Impact on lactose metabolism,
short chain fatty acid metabolism and lactate production. Dig. Dis.
Sci. 1997; 42: 2370–77.

11 Mcveagh P. Lactose intolerance in Asian Children. J. Paediatr.
Child Health 1995; 31: 564–5.

12 Malagelada JR. Lactose intolerance. N. Engl. J. Med. 1995; 333:
53–4.

13 Brand JC, Darnton-Hill I, Gracey MS, Spargo RM. Lactose mal-
absorption in Australian Aboriginal children. Am. J. Clin. Nutr.
1985; 41: 620–22.

14 Saarela T, Simila S, Koivisto M. Hypercalcaemia and nephrocalci-
nosis in patients with congenital lactase deficiency. J. Paediatr.
1995; 127: 920–23.

15 Alpern RJ, Sakhaee K. The clinical spectrum of chronic metabolic
acidosis: Homeostatic mechanisms produce significant morbidity.
Am. J. Kidney Dis. 1997; 29: 291–302.

16 Nicar MJ, Skurla C, Sakhaee K, Pak CYC. Low urinary citrate
excretion in nephrolithiasis. Urology 1983; 21: 8–14.

17 Gracey M. Diarrhoea in Australian Aborigines. Aust. J. Public
Health 1992 (Review) 1992; 16: 216–25.



Author Query Form

Journal: Journal of Paediatrics and Child Health
Volume: 39.5
Article: 159

Dear Author,

During the preparation of your manuscript, the questions listed below have arisen. Please answer all
the queries (marking any other corrections on the proof enclosed) and return this form with 
your proof.

Query Query Reply
No.

1 Au: Please supply the city in NSW where
Bayer Australia is located. 


