
BRIEF REPORTS 

Frequency and Significance of 
Potassium Disturbances in Sick 
Children 

S. Singhi  
S. Gulati  
S.V.S.S. Prasad 

Potassium is known to have profound 
effects on cardiac, skeletal and smooth 
muscle(l,2). Hypokalemiamaybe associat-
ed with serious adverse effects(l,3,4), and 
increased mortality and rnorbidity(4-6). 
Likewise, hyperkalemia may also be poten-
tially fatal. While there are a few studies 
available regarding the frequency of potas-
sium disturbance in hospitalized adult pa-
tients(7-9), similar studies in children are 
lacking(10-12). The objectives of this study 
were to determine the frequency and the 
prognostic significance of hypokalemia and 
hyperkalemia in sick children. 

Subjects and Methods 

This prospective study included 727 
acutely ill children upto 12 years of age who 
attended the Pediatric Emergency Services 
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during the summer months of May, June, 
July and August and winter months of 
November, December, January and Febru-
ary. On each day first five children who 
required hospitalization were included in 
the study irrespective of their primary di-
agnosis or severity of the illness. The study 
was approved by the Institute Ethics Com-
mittee. 

Venous blood samples were obtained at 
the time of initial evaluation and analysed 
for serum sodium and potassium by flame 
photometry, blood urea by monoxime 
method and serum creatinine by Jaffes 
method. Age, sex, hospital stay, primary 
diagnosis and the outcome were also re-
corded. Hypokalemia and hyperkalemia 
were defined as serum potassium concen-
trations 3.5 mEq/L or less and 6.0 mEq/ 
L or more, respectively. Serum sodium 
concentration more than 145 mEq/L was 
defined as hypernatremia and 130 mEq/L 
or less as hyponatremia. Statistical signi-
ficance of the frequency distribution was 
determined by 'chi-square' test, and of con-
tinuous data by one way analysis of variance 
(ANOVA) or unpaired t-test depending on 
the number of the groups. Odds ratio and 
their 95% confidence interval for the risk 
of mortality with various electrolyte abnor-
malities was calculated by the method 
applicable to incidence studies(8). 

Results 

Of the 727 children studied, 531 (73%) 
were boys and 197 (27%) girls. Two hun-
dred and twenty eight children were under 
one year of age, 1% between 1-2 years, 146 
between 3-5 years and 157 were 6 years and 
above. Hypokalemia was found in 101 
(13.9%) children and 39 (5.4%) had hy-
perkalemia while 587 children were nor-
mokalemic. The hypokalemic, hyperkalemic 
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and normokalemic children were similar with 
regards to either the age or sex distribution. 
The common underlying diseases associat-
ed with hyperkalemia were pneumonia 
(20%), diarrhea (30%), and meningoen-
cephalitis (1%) (Table I). The highest in-
cidence of hypokalemia within a disease 
category was seen in children with congeni-
tal heart disease who were on diuretic 
therapy for congestive cardiac failure, fol-
lowed by diarrhea. Of the 101 hypokalemic 
children 52 had associated hyponatremia, 
while 47 were normonatremic and the re-
maining two had associated hypernatremia. 

There was no statistically significant 
difference in the mean ± SEM duration of 
hospital stay in the hypokalemic (6.7 ± 0.5 
days) or hyperkalemic (6.7 ± 0.9 days) 
children as compared to normokalemic 
children (5.9 ± 0.1 days) (p>0.05, ANO-
VA). The mortality rate among hypokale-
mic (15/101,15%) as well as hyperkalemic 
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children (4/39,10.3%) was higher than that 
of normokalemic children (26/587, 4.4%). 
The odds ratio for mortality with hypokal-
emia was 3.53 (95% confidence interval 2.52-
4.95, p< 0.001) and with hyperkalemia 2.32 
(95% confidence interval 0.85 - 6.3, p=0.21). 
A significant increase in the mortality 
was seen with worsening of hypokalemia 
(p=0.0243, Table II). 

Presence of concommitment hyponatre-
mia with hypokalemia perhaps further ag-
gravated the risk of mortality. The mortal-
ity among hyponatremic-hypokalemic pa-
tients was 19.2% (10/52) in contrast to 8.5% 
(4/47) among normonatremic-hypokalemic 
patients (odds ratio 2.26, 9.5% confidence 
interval 0.76-6.73). However, hypokalemia 
had a clear independent influence on the 
mortality; the mortality among 52 hypokale-
mic-hyponatremic patients being significant-
ly higher than that of 7.5% (12/159) among 
normokalemic-hyponatremic patients (odds 

  



It is evident from this study that the 
disturbance of serum potassium were fairly 
frequent among sick children and these 
were associated with an increased morta-
lity. Diarrhea and pneumonia were the com-
monest underlying diseases associated with 
hypokalemia as well as hyperkalemia. The 
observation probably reflects the frequency 
of these diseases in our population. Pub-
lished data from our country on a similar 
study-population are not available for com-
parison. 

It is said that most of the clinically 
relevant hypokalemic states occur because 
of net loss of potassium from the body(2). 
Extrarenal potassium loss due to diarrhea, 
and the renal loss due to an underlying 
renal disease or diuretic therapy to patients 
with heart disease could have been the cause 
of hypokalemia in 40% of our patients. 
Hypokalemia in patients with pneumonia, 
and meningoencephalitic illness needs more 
understanding. Both of these illnesses are 
associated with inappropriately high circu-
lating antidiuretic hormone (ADH) lev-
els(12,13). Apparently, ADH promotes di-
stal tubular potassium secretion by mecha- 
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isms independent of urine flow(14). Finally, 
stress of the acute illness causes an endo-
genous catecholamine release which can 
induce cellular uptake of potassium by 
indirectly stimulating potassium ATP-ase, 
and cause hypokalemia(15,16). Whether 
these mechanisms contributed to potassi-
um wasting in patients with pneumonia and 
meningitis is unclear, as urinary and intra-
cellular potassium were not measured. 

Hypokalemia was associated with in-
creased risk of mortality which correlated 
with the severity of the disturbance. Hy-
ponatremia was an additional risk factor in 
these cases. Potassium has an important role 
in regulating 'biologic electricity'(2). De-
rangements in potassium homeostasis af-
fects body's bioelectric processes, and can 
cause potentially life threatening conse-
quences like cardiac arrythmias, cardiac 
arrest, muscular paralysis, respiratory fail-
ure and paralytic ileus(l,3,4,9,10). Although 
in our cases, cause of death was attributed 
to primary disease and above mentioned 
complications were not systemically record-
ed, it is possible that some of these might 
have contributed to the mortality. 

We conclude that hypokalemia and 
hyperkalemia occur frequently in acutely ill 
children and is associated with a poor out-
come. Regular estimation of serum potas-
sium concentration and appropriate man-
agement of hypokalemia in sick children 
hospitalized for emergency care must re-
ceive due attention. 
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burst is dependent upon both humoral 
(opsonic) and cellular (oxidative) meta-
bolic factors and defects in either of these 
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