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INTRODUCTION

 Diarrhoea remains one of the leading causes of 
childhood morbidity and mortality worldwide. It results 
from infection of the intestinal tract by a wide range of 
enteric pathogens that can disrupt intestinal function.1 

The annual global burden of infectious diarrhoea is 
enormous, involving 3 to 5 billion cases and nearly 
2 million deaths, with the latter accounting for almost 
20% of all deaths in children younger than 5 years.2 Of 
these diarrhoea-related deaths, acute watery diarrhoea 
is responsible for 35%, dysentery for 20% and persistent 
or chronic diarrhoea 45%.1

 According to World Health Organization, per-
sistent diarrhoea is an illness of proven or presumed 
infectious etiology that lasts 14 days or more. Persistent 
diarrhoea accounts for 3% to20% of all diarrhoeal epi-
sodes in children aged less than five years.1,3 It is also 
directly responsible for 36% to 54% of all diarrhoea-re-
lated deaths according to community based studies. 

Thus, the main consequences of persistent diarrhoea 
are morbidity with an increased risk of hospital admis-
sion, death, and malnutrition.3

 Diarrhoea is the major cause of hypokalemia,4 that 
may cause due to gastrointestinal loss of potassium. 
Hypokalemia is generally defined as a serum potas-
sium level of less than 3.5 mEq/L (3.5 mmol/L) and 
severe hypokalemia is a level of less than 2.5 mEq/L. 
Hypokalemia is a potentially life-threatening imbalance 
that may be iatrogenically induced. The frequency of 
hypokalemia in the general population is difficult to es-
timate. Potassium intake varies according to age, sex, 
ethnic background, and socioeconomic status. Whether 
these differences in intake produce different degrees 
of hypokalemia or different sensitivities to hypokalemic 
insults is not known.5 A study reported the rate of hypo-
kalemia is exceeding than 60% in children hospitalized 
with diarrhoea.1 Gangaraj S. et al. found hypokalemia in 
61.22% (30/49) children presented with diarrhoea and 
vomiting, and in 33% (9/24) presented with no diarrhoea 
and vomiting. The overall hypokalemia rate in this study 
was 51.53% (39/73).6 In another study by Chisti MJ et al. 
hypokalemia was diagnosed in 31% children admitted 
with diarrhoea.7

 Hypokalemia resulted from persistent diarrhoea 
is one of the leading causes of morbidity and mortality 
among children in developing countries. One reason 
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Introduction: Diarrhoea remains one of the leading causes of childhood morbidity and mortality worldwide. It results 
from infection of the intestinal tract by a wide range of enteric pathogens that can disrupt intestinal function. According 
to World Health Organization, persistent diarrhoea is an illness of proven or presumed infectious etiology that lasts 14 
days or more. Diarrhoea is the major cause of hypokalemia that may be caused due to gastrointestinal loss of potas-
sium. Hypokalemia is generally defined as a serum potassium level of less than 3.5 mEq/L (3.5 mmol/L) and severe 
hypokalemia is a level of less than 2.5 mEq/L. Hypokalemia is a potentially life-threatening imbalance that may be 
iatrogenically induced. 

Materials and Methods: This study was conducted in the in the Department of Pediatrics Hayatabad Medical Complex, 
Peshawar from March 2014-August 2014. Through a Descriptive Cross Sectional Study Design, a total of 168 children 
between 1 month to 2 years of age having persistent diarrhea included in the study in a consecutive manner from OPD 
and serum potassium level was checked. 

Results: The mean age group of our sample was 12.6 + 6.5 months of which 54.2% male and 45.8% were females. 
Most of the children i.e. 39.9% were in the age group between 8-16 months. The mean duration of diarrhea in our 
sample was 19.4 + 3.9 days with 81% presenting between >14 to 21 days and 19% presenting beyond 21 days. On 
testing for serum potassium, we observed that 28.6% of children had hypokalemia. 

Conclusion: Hypokalemia is a common occurrence among  children with persistent diarrhea. We recommend further 
research for its prevention and other studies regarding causes of persistent diarrhea as well as studies on knowledge 
of mothers with oral rehydration therapy. 
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may that the health workers in resource limited settings 
might miss the clinical signs in hypokalemic diarrhoeal 
children, delaying the initiation of appropriate antibiotics 
and potentially increasing the probability of deaths. It is 
thus very important to understand the influence of per-
sistent diarrhoea on the clinical features of hypokalemia 
in children in order to develop guidelines for diagnosing 
hypokalemic diarrhoea in such population and initiate 
appropriate management to reduce probability of 
deaths, especially in resource constraint settings. More-
over, despite several attempts to estimate morbidity 
from hypokalemic diarrhoea over the past decades and 
in recent years, the uncertainty surrounding its current 
level, especially in Pakistan, remains unknown. The 
current study, in this regard, is designed to determine 
the frequency of hypokalemia in children presented with 
persistent diarrhoea at our local population. 

OBJECTIVE

 To determine the frequency of hypokalemia in 
children with persistent diarrhoea.

MATERIALS AND METHODS 

Study Design: Cross-sectional descriptive study.

Setting: Department of Pediatrics, Hayatabad Medical 
Complex, Peshawar.

Sample size: Sample size was 168 using 31% pro-
portion of hypokalemia in children7, 95% confidence 
interval and 7% margin of error, under WHO software 
for sample size determination.

Sampling Technique: Non probability consecutive 
sampling.

Sample Selection:

Inclusion criteria:

Children of both gender and age 1 month to 2 years.
Children presented with persistent diarrhoea confirmed 
by clinical history and laboratory investigation (stool 
microscopy). 

Exclusion Criteria:

Children with Leukemia, Spurious Hypokalemia i.e. 
High WBC count.

Children with transcellular shift i.e. Alkalemia, insulin, 
α-adrenergic agonists, drugs, hypokalemic periodic 
paralysis, thyrotoxic periodic paralysis, refeeding 
syndrome.

Children with decreased intake.

The above mentioned conditions in exclusion criteria will 
act as confounders and if included they will introduce 
bias in the study results. 

Data Collection Procedure

 This study was conducted after approval from the 
ethical board and research committee of the hospital. All 
patients with the inclusion criteria on the basis of clinical 
findings presenting to children OPD or emergency was 
included in the study. The purpose and benefits of study 
and complete procedure of clinical and pathological 
diagnosis was explained to the parents or guardian of 
the subject children and a verbal informed consent was 
obtained.

 All patients was subjected to detailed history and 
examination by an expert pediatrician. The history of 
diarrhoea and any previous diagnoses was recorded 
from all patients. The clinical diagnosis of diarrhoea and 
hypokalemia was based on the history and laboratory 
test respectively. From all patients 3 cc blood samples 
were collected and were sent to the laboratory to find 
the serum potassium level. 

Data Analysis Procedure

 All the data collected was analyzed through SPSS 
17 version. Mean +SD was calculated for continuous 
variable like age and duration of diarrhoea. The cate-
gorical variables were expressed as frequencies and 
percentages like gender and hypokalemia. The hypo-
kalemia was stratified among age and gender to see 
the effect modification. 

RESULTS

 The study was conducted on 168 children pre-
senting with persistent diarhoea. The mean age of the 
sample was 12.6 + 6.5 months. We divided the age in 
3 different groups. In age group up to 8.00 months we 
had 31% of children, in 8.01 to 16.00 months we had 
39.9% children and in age group 16.01 to 24.00 months 
we had 29.2% children. (Table 1)

 Out of 168 children included in the study, there 
were 54.2% male children and 45.8% female children. 

 According to our operational definition, we only 
included those children who presented with diarrhoea 
lasting for more than 14 days. The mean duration of 
diarrhoea in our sample was 19.4 + 3.9 days with 81% 
presenting between >14 to 21 days and 19% presenting 
beyond 21 days. 

 As per operational definition of hypokalemia, we 
observed that hypokalemia was recorded in 28.6% of 
children. (Table 2)

 On applying chi square test for stratifying hypoka-
lemia with regards to duration of diarrhoea, we observed 
a statistically significant difference (p value 0.003) See 
Table 3. 

DISCUSSION

 The term intractable diarrhea of infancy is defined 
as diarrhea of more than two weeks dura tion, occurring 
in the first three months of life, and resistent to stan-
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dard treatment resulting in a severe life threatening 
condition8. However, advances in nutritional support, 
and parenteral nutrition in particular, have improved 
survival and resulted in the replacement of the word 
intra ctable by the terms prolonged, protracted, or per-
sistent diarrhea of infancy9, 10. In addition, the syndrome 
of intractable diarrhea of infancy is caused by many 
disorders that are heterogeneous and not specific for 
infants less than three months, making such designation 
rather controversial.

 Nevertheless, the syndrome of protracted diar-
rhea in infancy may be primary (idiopathic) also called 

non- specific enterocolitis which is not to be confused 
with the term chronic nonspecific diarrhea (irritable 
bowel syndrome), a clearly more benign condition. On 
the other hand the syndrome may be secondary to any 
disease caus ing chronic diarrhea. 

 Intestinal water absorption is a passive process 
occurring in response to osmotic and hydrostatic 
pressure gradients across the intestine. Osmosis 
may be generated by active transport of electro lyte or 
non-electrolytes (Carbohydrates, aminoacids). Water 
and electrolytes cross the intestinal mucosa either pas-
sively by passing through the paracellular pathway (tight 

Table 1: Age Wise Distriution of the Sample (n = 168)

Descriptive Statistics

N Range Minimum Maximum Mean Std. Deviation
Age of the child 
(Months)

168 20.50 3.50 24.00 12.6905 6.52381

Valid N (listwise) 168

Age Groups

Frequency Percent Valid Percent Cumulative 
Percent

Valid

Upto 8.00 Months

8.01 to 16.00 Months

16.01 to 24 Months

Total

Table 2: Frequency of Hypokalemia (n = 168)

Hypokalemia

Frequency Percent Valid Percent Cumulative Per-
cent

Valid Yes 48 28.6 28.6 28.6

No 120 71.4 71.4 100.0

Total 168 100.0 100.0

Table 3: Duration of Diarrhea Wise Stratification of Hypokalemia (n = 168)

Crosstab

Hypokalemia Total

Yes No

Count 32 104 136

> 14 to 21 days % within Duration of Diarrhea (Categories) 23.5% 76.5% 100.0%

Duration of Diarrhea (Cate-
gories)

Count 16 16 32

>21days % within Duration of Diarrhea (Categories) 50.0% 50.0% 100.0%

Count 48 120 168

Total % within Duration of Diarrhea (Categories) 28.6% 71.4% 100.0%

P Value: 0.003
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junction) or actively through the apical and basolateral 
pathways. Sodium is absorbed by at least three mech-
anisms. The sodium pump (Na-K- ATP ase), located in 
the baso-lateral membrane of the cell, drives sodium 
out of the cell to the interstitial space (three sodium ions 
are exchanged for two potassium ions entering the cell). 
This process creates a low intracellular sodium concen-
tration which drives more sodium into the cell. Similarly, 
the exchange of three sodium ions for two potas sium 
ions results in intracellular electronegativity which drives 
more sodium from the intestinal lumen into the cell. The 
other mechanism of sodium absorption is neutral and 
occurs when sodium is in the form of sodium chloride 
or with sodium exchanged for hydrogen ion and parallel 
exchange of chloride in the cell and bicarbonate in the 
intestinal lumen. (This mechanism is lacking in con-
genital chloridorrhea). The last mechanism of sodium 
absorption occurs through transport proteins. In this 
Co-transport mechanism, sodium is linked to D-glucose, 
D-galactose. amino acids, dipeptids or tripeptids11.

 Sodium is efficiently absorbed by the colon pri-
marily by an electrogenic mechanism through selective 
sodium pores. This process is regulated by aldosterone 
which stimulate sodium absorp tion and potassium 
excretion.

 Chloride (CI-), is the major ion that is actively se-
creted. This process is coupled with the Na-K ATP ase 
pump, which accumulate CI- in the cell. Cyclic AMP or 
increase in intracellular calcium stimulate CI- secretion 
in the intestinal lumen. Similarly certain enterotoxins, 
bile acids, fatty acids, laxatives and hormones are ca-
pable of stimulating CI- secretion. Potassium transport 
is primarily passive but active absorption and secre tion 
have been demonstrated. Bicarbonate is usu ally ab-
sorbed in the jejunum and secreted by the duodenum, 
ileum and colon12.

 Unlike adult kidney function which maintains 
steady state by protecting against changing volume and 
composition of the extracellular fluid, the neonatal and 
younger infant kidney maintains a positive balance of 
many solutes to promote growth. Fluid spaces differ with 
age, and growth and organ maturation allow homeo-
stasis despite apparent limitations of renal function13.

 Several factors appear to be involved in explana-
tion of the low serum potassium children with persistent 
diarrhea. First, the diarrhea persisted for more than two 
weeks; thereby allowing for a great loss of potassium 
in the stools14, 15. Second, the average diet sufficient in 
calories will contain an adequate amount of potassium. 
The third factor which undoubtedly contributed to the 
depletion of the body’s store of both sodium and po-
tassium was the administration by hypodermoclysis of 
2000 Ml. of 5% dextrose in distilled water. It is known 
generally that hypertonic glucose given into the perito-
neal cavity will draw electrolytes into this compartment 
and some of the electrolytes so transferred will be 
excreted in the urine16.

 Our study showed 70.8% cases were within 16 
months of age. Similar age group was seen by Purohit 
and Joytsna17. Incidence of diarrhea is highest in this 
age group. 

 Hypokalemia was observed in 28.6% cases in this 
study. In a study done by Purohit and Joytsna, 75 cases 
out of 100 cases showed low serum values of sodium 
and potassium17. Rothrock et al.18 had shown 28% cases 
with electrolyte abnormality in acute gastroenteritis. 
Shah et al.19 found 80% patients presenting with diar-
rhea and dehydration had electrolyte abnormality with 
46% hypokalemic. 

 The incidence of hypokalemia was higher 
in the present study as compared to other reports 
where the authors observed hypokalemia frequency 
of around 14%20,21. However, the authors included a 
variety of conditions including diarrhoea in their study. 
In diarrhoeal disease, the same authors22 observed 
hypokalemia in 20% cases. The hypokalemia noted in 
our patient could be due to increased potassium loss 
through diarrhoea. The bicarbonate loss is also partly 
responsible for hypokalemia in those patients. But in 
our study bicarbonate level was not done. Zaman et al23 
showed higher prevalence of hypokalemia. They found 
mild, moderate and severe hypokalemia in 39%, 26% 
and 2% cases respectively. They showed significantly 
higher level of hypokalemia in malnourished children 
relatively healthy children. 

 Singhi et al20 showed no statistically significant dif-
ference in the duration of hospital stay and hypokalemia 
as compared to normokalemia. Singhi et al showed 19% 
mortality rate22. They showed overall mortality increased 
with lowering of serum sodium concentration.

 There is no direct evidence of when serum elec-
trolytes should be measured in a child with diarrhea. 
Nevertheless, if feasible, children requiring intravenous 
rehydration should have their serum electrolytes mea-
sured.24 Furthermore, because rates of hypokalemia can 
exceed 60% in children hospitalized with diarrhea, these 
children should also have their serum electrolytes and 
glucose measured, especially if they are malnourished, 
have impaired conscious state or seizures, are younger 
than 3 months, or are dehydrated or suffering from per-
sistent diarrhea.25 Similarly, when dysentery is present, 
stools should be examined for enteric pathogens and, 
if diarrhea is persistent, the stools should be tested for 
reducing sugars.

 Hypokalemia is a common problem among PICU 
patients. Early detection through regular monitoring and 
rapid correction may help in improving the outcome.

 In a study, 14.8% patients had 54 episodes of 
hypokalemia. Predisposing factors included the nature 
of primary disease (renal disease 19%, septicemia 19%, 
acute diarrhea 14%, heart disease with congestive fail-
ure, and meningoencephalitis 12% each), malnutrition 
(weight for age less than 80% in 72%) and therapy 
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with drugs (diuretics, corticosteroids and antiasthma 
drugs)26.

 Management of hypokalemia depends upon its 
severity and underlying condition. Some authors do 
not recommend treatment of mild hypokalemia27, while 
other favor oral supplements 28 or rectal administration 
of potassium chloride solution29. Intravenous potassium 
infusion is generally recommended for severe hypo-
kalemia29. Even here there is no unanimity regarding 
concentration of potassium solution to be used and 
the rate and duration of therapy.

CONCLUSION

 Hypokalemia is common electrolyte abnormalities 
found in children having chronic diarrhea in this study. 
There are studies reported in the past suggesting in-
crease mortality and duration of hospital stay of children 
who had lower potassium levels and certain risk factor 
leading to hypokalemia. We further recommend more 
robust research on children with hypokalemia regarding 
its risk factors, hospital stay and complications before 
suggesting future recommendations. 
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