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INTRODUCTION

Bartter syndrome was originally described by 

Bartter et al. [1] in 1962 presenting autosomal 

recessive renal disorder characterized by hypo-

kalaemic, hypochloraemic metabolic alkalosis 

and hyperreninaemia associated with normal 

blood pressure. This renal abnormality results 

in excessive sodium, chloride and potassium 

loss by urine. The similar clinical hallmarks 

and biochemical profile are indicated in the 

newborns and children suffering from disor-

ders, such as cystic fibrosis, congenital chlo-

ride diarrhoea, pyloric stenosis or neonates on 

prostaglandin infusion [2, 3]. 

Congenital chloride diarrhoea is a disorder 

characterized by polyhydramnios, premature 

delivery, failure to thrive, dehydration and 

hypokalaemic, hypochloraemic metabolic 

alkalosis, with excessive chloride loss by stools 

[3, 4]. We describe an infant with clinical 

hallmarks and laboratory parameters which 

are similar to Bartter syndrome caused by 

congenital chloride diarrhoea.

CASE REPORT

A male child born in the 37th gestational week 

(GW) from young healthy and non-consan-

guineous parents. Intestinal loops dilatation 

and maternal polyhydramnios were noticed 

in the 35th GW by ultrasonography. Birth 

weight was 2800 g, birth length 54 cm, head 

circumference 32 cm and Apgar score 8. On 

the second day of life he developed frequent 

watery stools, abdominal distension and dehy-

dration. On the fifth day of life his body weight 

was 2530 g. Abdominal distension and dehy-

dration persisted. A plain abdominal X-ray 

showed distended small intestinal loops and 

colon, but irrigography and transanal rectal 

biopsy were not conclusive. Over the next 

few days the dehydration with a low level of 

serum sodium, potassium and chloride were 

intravenously regulated and the newborn was 

discharged with normal laboratory results. In 

the third month the patient was hospitalized, 

because of failure to thrive, dehydration, vomit-

ing and watery diarrhoea. The body weight 
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SUMMARY
Introduction Pseudo-Bartter syndrome encompasses a heterogenous group of disorders similar to 
Bartter syndrome. We are presenting an infant with pseudo-Bartter syndrome caused by congenital 
chloride diarrhoea.
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ing, dehydration and acute renal failure (serum creatinine 123 μmol/L). The laboratory results showed 
hyponatraemia (123 mmol/L), hypokalaemia (3.1 mmol/L), severe hypochloraemia (43 mmol/L), alcalo-
sis (blood pH 7.64, bicarbonate 50.6 mmol/L), high plasma renin (20.6 ng/ml) and aldosterone (232.9 
ng/ml), but a low urinary chloride concentration (2.1 mmol/L). Based on these findings, as well as the 
stool chloride concentration of 110 mmol/L, the patient was diagnosed congenital chloride diarrhoea. 
In further course, the patient was treated by intensive fluid, sodium and potassium supplementation 
which resulted in the normalization of serum electrolytes, renal function, as well as his mental and phys-
ical development during 10 months of follow-up.
Conclusion Persistent watery diarrhoea with a high concentration of chloride in stool is the key finding 
in the differentiation of congenital chloride diarrhoea from Bartter syndrome. The treatment of congen-
ital chloride diarrhoea consists primarily of adequate water and electrolytes replacement.
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was 2900 g (<3th percentile), the body length 55 cm (<3th 

percentile) and blood pressure was normal. The labora-

tory results showed metabolic alkalosis (pH 7.61, bicar-

bonate 45 mmol/L, base excess of +18.5 mmol/L, pCO2 

49.5 mmHg), hyponatraemia (120 mmol/L), hypokalae-

mia (2.84 mmol/L) and hypochloraemia (60 mmol/L). 

Serum creatinine, urea nitrogen, calcium, magnesium, 

phosphorus, albumin, glucose and liver function tests 

were within normal limits. The level of chloride in sweat 

was 25 mmol/L. Urine had a specific gravity of 1005, pH 

7.0, without the presence of glucose, proteins, blood and 

ketones. Considering the diagnosis of Bartter syndrome, 

he was treated from the third to sixth months of life with 

indometacine, spirinolactone and sodium chloride supple-

mentation. However, his condition did not improve. When 

aged sixth months the patient was hospitalized because of 

failure to thrive, dehydration, vomiting, watery stools and 

acute renal failure (123 μmol/L). At presentation the patient 

was dehydrated, normotensive, with low body length (60 

cm) and body weight (4100 g) for age. Laboratory results 

showed hyponatraemia (123 mmol/L), hypokalaemia (3.1 

mmol/L), severe hypochloraemia (43 mmol/L), alcalosis 

(blood pH 7.64, bicarbonate 50.6 mmol/L), high plasma 

renin (20.6 ng/ml) and aldosterone (232.9 g/ml). Chlo-

ride concentration in urine was low (2.1 mmol/L), and in 

stool very high (110 mmol/L). On the basis of persistent 

watery stools (6-8 times per day), low urinary, but high 

stool chloride excretion (six times more than urinary chlo-

ride concentration), Bartter syndrome was excluded and 

congenital chloride diarrhoea was diagnosed. Indometh-

acin was stopped and further on the patient was treated 

with intensive fluid, sodium and potassium supplementa-

tion, which resulted in the normalization of serum elec-

trolytes, renal function, as well as his mental and physical 

development during 10 months of follow-up.

DISCUSSION

Bartter syndrome is a renal disorder characterized by hypo-

kalaemic, hypochloraemic metabolic alkalosis and hyper-

reninemia associated with normal blood pressure. The 

renal abnormality results in excessive sodium, chloride 

and potassium loss by urine [1]. According to the molecu-

lar genetic classification, Bartter syndrome is characterized 

by four variants; Bartter syndrome type I (BSI) refers to a 

defect of NKKC2 (gene name SLC12A1), BS II of ROMK 

(KCNJ1), BS III of ClC-Kb (CLCNKB), and BS IV of bart-

tin (BSND). Accordingly, genetic defects associated with 

antenatal Bartter syndrome affect NKCC2, ROMK, bart-

tin, and both ClC-K isoforms. Gitelman syndrome, owing 

to disturbed NCCT (SLC12A3) function despite its appar-

ent relatedness to this group of disorders, was not included 

in this classification [4, 5, 6].

Until recently, the cause of the neonatal variant was 

controversial. A defect in chloride transport in the medul-

lary diluting segment of the ascending limb of Henle’s loop 

has been the most plausible hypothesis [4]. The diagnosis of 

neonatal Bartter syndrome has been supported by the pres-

ence of a history of polyhydramnios, premature delivery 

and hypercalciuria in these patients [7]. The basic defects in 

tubular channels as mentioned above causes increased loss 

of salts in urine, which leads to activation of renin-angio-

tensin-aldosterone axis leading to hyperaldosteronism and 

hyperreninemia. The exact mechanism of increased pros-

taglandin level in blood and urine is still not known but it 

appears to be secondary to underlying defect in the trans-

port of sodium chloride in thick ascending limb [4, 7].
The clinical neonatal Bartter syndrome features are 

vomiting, failure to thrive, dehydration, triangle face, 

large eyes, prominent forehead, protruding ears, droop-

ing mouth, strabismus, convulsions and in type IV senso-

rineural deafness [8]. Hyponatraemia, hipochloremia, 

hypokalaemia, metabolic alkalosis and hypocalcaemia 

have been found in the laboratory results in the neona-

tal Bartter syndrome. Hypercalciuria, nephrocalcinosis, 

higher chloride, potassium and prostraglandine E1 levels 

have been found in the urine. There are also higher renin 

and aldosterone values in the patient’s serum [7-9]. There 

might be transient hyperkalaemia with Bartter syndrome 

in the early neonatal period in BS II of ROMK [9]. Unlike 

patients with loss-of-function mutation of ROMK and 

NKCC2, barttin deficient patients exhibit only transitory 

hypercalciuria and therefore medullary nephrocalcinosis 

is absent [10]. Cases of Bartter syndrome without neph-

rocalcinosis have been described [11].

Certain disorders in newborns can have clinical features 

and biochemical parameters similar to Bartter syndrome. 

Cyclic vomiting, congenital chloride diarrhoea (CCD), 

pyloric stenosis, disorders with primary excessive miner-

alocorticoid production and Guliner syndrome (family 

hypokalaemic alkalosis with primary tubulopathy) can 

cause dehydration, failure to thrive, hypokalaemia, hypo-

chloraemia and metabolic alkalosis [2, 4]. Also, pseudo-

Bartter syndrome has been described in the patient suffer-

ing from cystic fibrosis, surreptitious diuretic use and laxa-

tives abuse [4, 12, 13]. Iatrogenic caused pseudo-Bartter 

syndromes have been described with the newborns being 

injected prostaglandine infusions because of ductus-depen-

dent heart defects [14, 15].

We have come across the data about polyhydram-

nios, premature delivery, failure to thrive, dehydration 

and hypokalaemic, hypochloraemic metabolic alkalosis, 

with excessive chloride loss by stools in the infant suffer-

ing from CCD [3, 4, 16]. CCD is an uncommon autoso-

mal recessive hereditary disorder characterized by severe 

watery diarrhoea and metabolic alkalosis [16]. It is caused 

by a defect in sodium independent Cl-/HCO3
- exchanger 

[17]. The basic defect in CCD is the impairment of Cl-/

HCO3
- exchange in an otherwise normal distal ileum and 

colon. Active of Cl- re-absorption occurs when defective 

massive amounts of Cl- are lost in stools and hypochlor-

aemia develops. The respective defect in HCO3
- secretion 

leads to metabolic alkalosis and the acidification of intes-

tinal content, which further inhibit the absorption of Na+ 

through the Na+/H+ exchanger. In the intestine, the high 

luminal electrolyte content leads to diarrhoea by osmotic 

mechanisms. Na+ and water losses cause secondary hyper-
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aldosteronism and K+ wastage, resulting in both hypona-

traemia and hypokalaemia [18]. With adequate salt substi-

tution and compliance with the medical regimen, CCD 

children develop normally, and a normal life is expected. 

Without treatment, most children die in infancy, but 

some will achieve a spontaneous electrolyte balance and 

survive with retarded psychomotor development. With-

out adequate therapy, chronic intravascular contraction 

is known to lead to hyperaldosteronism, hyperreninism 

and reduced renal function [19].

Our patient had maternal polyhydramnios which was 

found much later (35th GW) than in children suffering 

from Bartter syndrome (26th-30th GW), and at the same 

time the intestinal dilatation was diagnosed by ultraso-

nography. Antenatally, due to chronic watery diarrhoea, 

the patients developed hypokalaemic, hypochloraemic 

metabolic alkalosis with failure to thrive and dehydra-

tion, which is distinctive for Bartter syndrome. However, 

unlike neonatal Bartter syndrome, he did not have high 

chloride, sodium and prostaglandine E1 values in urine. He 

had no either hypercalciuria or nephrocalcinosis. Patients 

with Bartter syndrome without nephrocalcinosis have been 

described in the literature [11]. Unlike Gitelman syndrome 

he did not have hypomagnesaemia. We found higher chlo-

ride values in the stool, referring to chloride diarrhoea with 

excessive chloride loss by stool and to secondary higher 

renin and angiotensin values leading to higher potassium 

loss by urine. Our patient had normal blood pressure 

leaving out the possibility of pseudohyperaldosteronism 

accompanied by hypertension.

In conclusion, clinical and biochemical picture of 

congenital chloride diarrhoea may be very similar to Bart-

ter syndrome, especially in infants, because watery stools 

can be easily mistaken for urine. The basis of the clinical 

diagnosis of chloride diarrhoea features a low ratio of urine 

and stool chloride concentrations, and therapy adequate 

water and electrolytes replacement.
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КРАТАК САДРЖАЈ
Увод Псе у до-Бар те ров (Bart ter) син дром чи ни хе те ро ге на 
гру па по ре ме ћа ја ко ја је кли нич ки и ла бо ра то риј ски слич-
на Бар те ро вом син дро му. При ка зу је мо одој че са псе у до-
Бар те ро вим син дро мом узро ко ва ним кон ге ни тал ном хлор-
ном ди ја ре јом.
При каз бо ле сни ка Му шко де те ро ђе но је у 37. ге ста ци о ној 
не де љи (ГН) од мла дих, здра вих и не кон сан гви них ро ди те-
ља. Ул тра звуч ним пре гле дом је у 35. ГН по твр ђен по ли хи-
драм нион са ди ла та ци јом цре ва. По ро ђе њу се ма ни фе сто-
ва ло не ко ли ко по ја ва хи по на три је миј ске де хи дра та ци је с 
хи по хло ре ми јом, хи по ка ли је ми јом и ме та бо лич ком ал ка-
ло зом, те је, због сум ње на Бар те ров син дром, за по че то ле-
че ње но во ро ђен че та ин до ме та ци ном, спи ри но лак то ном 
и до дат ним уно сом со ли. Ме ђу тим, ова те ра пи ја ни је да ла 
ре зул та те, па је де те у уз ра сту од шест ме се ци, због упор не 
во де не ди ја ре је, по вра ћа ња, де хи дра та ци је и акут не ин су-
фи ци јен ци је бу бре га (ни во кре а ти ни на у се ру му био је 123 
μmol/l), по но во хо спи та ли зо ва но. Ре зул та ти ла бо ра то риј-

ских анализа су ука за ли на хи по на три је ми ју (123 mmol/l), хи-
по ка ли је ми ју (3,1 mmol/l), те шку хи по хло ре ми ју (43 mmol/l), 
ал ка ло зу (pH кр ви 7,64, би кар бо на ти 50,6 mmol/l), ви сок ни-
во ре ни на (20,6 ng/ml) и ал до сте ро на (232,9 ng/ml) у пла зми 
и ма лу кон цен тра ци ју хло ра у ури ну (2,1 mmol/l). На осно-
ву ових на ла за, као и ви со ког ни воа хло ра у сто ли ци (110 
mmol/l), по ста вље на је ди јаг но за кон ге ни тал не хлор не ди-
ја ре је и за по че та ин тен зив на на док на да фе кал ног гу бит ка 
во де, на три ју ма и ка ли ју ма, ко ја је то ком де сет ме се ци кли-
нич ког пра ће ња до ве ла до нор ма ли за ци је ни воа елек тро-
ли та у се ру му и функ ци је бу бре га, те оп ти мал ног мен тал ног 
и фи зич ког раз во ја де те та.
За кљу чак Упор на во де на ди ја ре ја с ви со ком кон цен тра ци-
јом хло ра у сто ли ци кључ ни је на лаз у ди фе рен ци ра њу кон-
ге ни тал не хлор не ди ја ре је од Бар те ро вог син дро ма. Те ра пи-
ја хлор не ди ја ре је је при лич но јед но став на и пре вас ход но 
за сно ва на на од го ва ра ју ћој на док на ди во де и елек тро ли та.
Кључ не ре чи: псе у до-Бар те ров син дром; кон ге ни тал на 
хлор на ди ја ре ја; ди јаг но сти ка
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