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Abstract
Electrolyte imbalances are common problem in critically ill patients. Diabetes mellitus (DM) is one of the diseases with increased
frequency of electrolyte abnormalities which can be due to various factors most commonly due to impaired renal function, acid-base
disorders, malabsorption syndromes or it can be due to multidrug regimens. This study included 40 subjects admitted in the intensive care
units of SGRR Institute of Medical and Health Sciences to look at the clinical profile of dyselectrolytemia in diabetic patients admitted in
ICU. Hyponatremia was the most common dyselectrolytemia. Most of the patients with renal failure had hypermagnesemia and
hyperkalemia. Hypertension was the most common co-morbidity.
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Introduction
ICU is the highest mortality unit in any hospital with
average mortality rate reported ranging from 8-19%.1
Electrolyte disturbances are present in around 25% of
patients in ICU and contribute to overall mortality in ICU.2
Diabetes mellitus (DM) is one of the diseases with increased
frequency of electrolyte abnormalities due to presence of
factors like hyperglycemia, impaired renal function,
malabsorption syndromes, acid-base disorders and
multidrug regimens.3-6 The purpose of this study was to
increase awareness of many electrolyte disturbances that can
be prevented by attention to the primary illness, medications
used and intravenous fluids and nutrition in ICU patients.
Materials and Methods
The study was conducted in Department of Medicine at
SGRR Institute of Medical and Health Sciences, Dehradun
from December 2016 to March 2017. It included 40 patients
admitted in the intensive care units. The patients had type 2
diabetes mellitus presented with dyselectrolytemias, which
included disturbances in serum level of sodium, potassium
and magnesium, were included in the study. The patients so
enrolled in the study were evaluated using a thorough
clinical history in each case with special emphasis on
duration of primary illness, medications used and clinical
manifestations of electrolyte imbalance.
Serum electrolyte levels including Na, K and Mg levels
were done at the time of admission. These patients were
followed for the whole duration of stay in the ICU and were
observed for the serial electrolyte levels, associated comorbidities and outcome in terms of mortality. The data so
obtained was analyzed by using suitable statistical methods.

(15%). Sepsis (10%), renal failure with sepsis (7.5%)
Cerebrovascular accidents CVA (7.5%) and pneumonia
(5%) were other causes of ICU admission (Fig. 1, Table 1 to
3).

Fig. 1: Diagnosis of patients admitted in ICU
Hypertension (57.5%) was the most common comorbidity observed in the study group. Anemia was present
in 20% patients and Hypothyroidism in 12.5% patients (Fig.
2).

Results
Out of all the patients admitted in ICU with diabetes
and co-morbidities during the study period, the most
Fig. 2: Co-morbidities seen with DM
common cause of admission to ICU was Acute coronary
syndromes (ACS) (42.50%) followed by Renal failure
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Table 1: Pattern of dyselectrolytemia
Single electrolyte
Two ectrolyte disturbances
disturbance
17
18
16 had hyponatremia and 1 7 had hypernatremia with hypomagnesemia
had hypokalemia
5 had hyponatremia with hypermagnesemia
2 had hyponatremia with hyperkalemia
2 had hypernatremia with hypermagnesemia
1 had hypokalemia with hypermagnesemia
1 had hyperkalemia with hypermagnesemia

All electrolytes disturbances
5
3 had hyponatremia with
hypokalemia with hypomagnesemia
2 had hyponatremia with
hyperkalemia with
hypermagnesemia

Table 2: Comparison of mortality between single and multiple electrolyte disturbances
Pattern of dyselectrolytemia
Total number
Mortality (%)
Total no. of dyselectrolytemia
40
6(15%)
Single electrolyte disurbance
17
3(17.6%)
Multiple electrolyte disturbance
23
3(13.0%)
Table 3: Comparison of mortality between severity of electrolyte disturbances
Total number
Total no of dyselectrolytemia
40
Severe dyselectrolytemia
3
2 had hyponatremia (Na<120),1
had hyperkalemia (K>7)
Mild to moderate dyselectrolytemia
37
Discussion
Electrolyte abnormalities are common in diabetic
patients and may be associated with increased morbidity and
mortality.4 Factors include hyperglycemia, episodes of
hypoglycemia, impaired renal function, malabsorption
syndromes, acid-base disorders and multidrug regimens.5
DM is linked to both hypo- and hyper-natremia reflecting
the coexistence of hyperglycemia-related mechanisms.6-7 A
study by Liamis et al showed that uncontrolled DM can
induce hypovolemic-hyponatremia due to osmotic dieresis.8
Beukhof CM et al proved drug-induced hyponatremia to be
due to hypoglycemic agents (chlorpropamide, tolbutamide,
insulin) or other medications (e.g. amitriptyline for the
treatment of diabetic neuropathy).9,10 Kadowaki T and
Moses AM et al showed that elderly patients concomitantly
using diuretics have greater risk of developing
hyponatremia.11,12
But in our study, out of 10 patients (all hyponatremic)
taking diuretics (torsemide in 8 and furosemide in 2) only 2
patients had decrease in serial sodium concentration. Biff F.
Palmer et al showed increased or normal plasma sodium
concentrations in the presence of hyperglycemia as an
indicator of clinically significant deficit in total body water.7
Uribarri J showed in his study that incidence of
hyperkalemia is higher in diabetic patients than in the
general population.13,14 Chronic hyperkalemia in diabetics is
most
often
attributable
to
hyporeninemic
hypoaldosteronism. Many drugs that interfere with K+
excretion are associated with hyperkalemia, including
angiotensin-converting enzyme inhibitors, angiotensin II
receptor blockers, renin inhibitors, beta blockers and
potassium-sparing diuretics. In our study 5 patients had

Mortality (%)
6 (15%)
1 (33.3%)

5 (13.5%)

hyperkalemia and their potassium returned to normal with
drugs like Insulin and salbutamol. While 2 patients with
normal potassium level at admission developed
hyperkalemia without any medicine or presence of renal
failure.
The causes of hypokalemia in diabetics include shift
hypokalemia due to insulin administration, gastrointestinal
loss of K+ due to diabetic-induced motility disorders and
renal loss of K+ (due to osmotic diuresis and/or coexistent
hypomagnesemia). The increased secretion of epinephrine
due to insulin-induced hypoglycemia may also play a
contributory role.15
In our study, 5 patients had hypokalemia at admission.
3 had hypomagnesemia at admission, 1 had normal and 1
had high magnesium level. All were on Insulin therapy but
only 2 of them had further fall in potassium level.
Hypomagnesemia is a frequent electrolyte disorder in
diabetic patients.16 Recently, DM was identified as an
independent risk factor for hypomagnesemia.2 Osmotic
diuresis was the prominent underlying mechanism followed
by diarrhea (as a result of diabetic autonomic neuropathy or
metformin) and intracellular shift by insulin and epinephrine
(during hypoglycemic episode).17-20 In our study 10 patients
had hypomagnesemia at admission, i.e. 25%, reflecting
contribution of solely the disease on magnesium level.
Although various studies have reported decreased levels of
magnesium in type 2 diabetes patients, in our study 11
patients had hypomagnesaemia, i.e. more common than
hypomagnesemia. This could be explained due to presence
of renal failure in 9 patients, 1 had septic shock and other
had periampullary carcinoma, both without renal failure.
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Conclusion
Mortality was 15% in our study. Hypertension was the
most common co-morbidity. Hyponatremia was the most
common dyselectrolytemia. Besides 2 patients, all patients
with renal failure had hypomagnesaemia and 3 of 5 patients
with hyperkalemia had renal failure. Severity of
dyselectrolytemia seems to affect mortality. Presence of
more than one electrolyte imbalance did not seem to affect
mortality in this study.
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