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Hyperkalemia treatment with intravenous insulin has been
associated with hypoglycemia. This single-center, retro-
spective study compared the effects on hypoglycemia
between weight-based insulin dosing (0.1 U/kg of body
weight up to a maximum of 10 U) compared to standard flat
doses of 10 U among patients weighing less than 95 kg. Of
the 132 charts randomly selected for review, hypoglycemic
events (blood glucose <70 mg/dL) were reduced from
27.3% in the 10-U group to 12.1% in the weight-based
group (P 5 0.05). The number of affected patients was

reduced with 19.7% in the 10-U group and 10.6% in the

weight-based group (P 5 0.22). The potassium-lowering

effects of these 2 strategies were similar between groups.

Female patients and those with baseline glucose values

<140 mg/dL were at increased risk for hypoglycemia.

Weight-based insulin dosing (0.1 U/kg) for acute hyperkale-

mia therapy resulted in less hypoglycemia without impact-

ing potassium lowering. Journal of Hospital Medicine

2016;11:355–357. VC 2016 Society of Hospital Medicine

Hyperkalemia occurs in as many as 10% of all hospi-
talized patients,1 leading to potentially fatal arrhyth-
mias or cardiac arrest that results from ionic
imbalance within the resting membrane potential of
myocardial tissue.2 Acute instances may be stabilized
with insulin to stimulate intracellular uptake of potas-
sium, but this increases the risk of hypoglycemia.2

Centers for Medicare and Medicaid Services quality
measures require hospitals to minimize hypoglycemic
events, particularly serious events with blood glucose
(BG) <40 mg/dL,3 due to an association with an
increase in mortality in the hospital setting.4 Previous
research at our tertiary care hospital found that 8.7%
of patients had suffered a hypoglycemic event follow-
ing insulin administration pursuant to acute hyperka-
lemia treatment, and that patients with a lower body
weight are at increased risk of hypoglycemia, particu-
larly severe hypoglycemia (BG <40 mg/dL).5 Increas-
ing the total dose of dextrose provided around the
time of insulin administration is suggested to reduce
this concern.5

Patients at our institution receive 50 g of dextrose
in conjunction with intravenous (IV) insulin for hyper-
kalemia treatment. To further reduce the potential for
hypoglycemia, our institution amended the acute
hyperkalemia order set to provide prescribers an alter-

native dosing strategy to the standard 10 U of IV insu-
lin traditionally used for this purpose. Beginning
November 10, 2013, our computer prescriber order
entry (CPOE) system automatically prepopulated a
dose of 0.1 U/kg of body weight for any patients
weighing <95 kg (doses rounded to the nearest whole
unit) when the acute hyperkalemia order set was uti-
lized. The maximum dose allowed continued to be 10
U. The revised order set also changed nursing orders
to require BG monitoring as frequently as every hour
following the administration of insulin and dextrose
for the treatment of hyperkalemia.

The purpose of this study is to investigate whether
weight-based insulin dosing (0.1 U/kg) for patients
weighing <95 kg, rather than a standard 10-U insulin
dose, resulted in fewer hypoglycemic episodes and
patients affected. Secondarily, this study sought to
determine the impact of weight-based insulin dosing
on potassium-lowering effects of therapy and to detect
any risk factors for development of hypoglycemia
among this patient population.

METHODS
This institutional review board–approved, single-
center, retrospective chart review examined patients
for whom the physician order entry set for hyperkale-
mia therapy was utilized, including patients who
weighed less than 95 kg and received regular insulin
via weight-based dosing (0.1 U/kg of body weight up
to a maximum of 10 U) during the period November
10, 2013 to May 31, 2014, versus those who received
fixed insulin dosing (10 U regardless of body weight)
during the period May 1, 2013 to November 9, 2013.
During each of these periods, the CPOE system auto-
populated the recommended insulin dose, with the
possibility for physician manual dose entry. Data
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collection was limited to the first use of insulin for
hyperkalemia treatment per patient in each period.

Patients weighing <95 kg were the focus of this
study because they received <10 U of insulin under
the weight-based dosing strategy. Patients were
excluded from the study if they had a body weight
>95 kg or no weight recorded, were not administered
insulin as ordered, received greater than the CPOE-
specified insulin dose, or had no BG readings recorded
within 24 hours of insulin administration. The first 66
patients within each group meeting all inclusion and
exclusion criteria were randomly selected for analysis.
This recruitment target was developed to provide
enough patients for a meaningful analysis of hypogly-
cemia events based on previous reports from our
institution.5

Hypoglycemia was defined as a recorded BG level
<70 mg/dL within 24 hours after insulin administra-
tion; severe hypoglycemia was defined as a recorded
BG <40 mg/dL within 24 hours. Individual episodes
of hypoglycemia and severe hypoglycemia were
recorded for each instance of such event separated by
at least 1 hour from the time of the first recorded
event. In addition, episodes of hypoglycemia or severe
hypoglycemia and number of patients affected were
assessed at within 6 hours, 6 to 12 hours, and 12 to
24 hours after insulin administration as separate sub-
sets for statistical analysis.

For the purpose of assessing the potassium-lowering
efficacy of weight-based versus traditional dosing of
insulin, maximum serum potassium levels were exam-
ined in the 12-hour interval before the hyperkalemia
order set was implemented and compared with mini-
mum potassium levels in the 12 hours after insulin
was administered. A comparison of the treatment
groups assessed differences between the mean decrease

in serum potassium from baseline, the mean minimum
potassium achieved, the number of patients achieving
minimum potassium below 5.0 mEq/L, and the num-
ber of patients who subsequently received repeat treat-
ment for hyperkalemia within 24 hours of treatment
with insulin.

Statistical analysis was conducted utilizing v2 and
Fisher exact tests for nominal data and Student t test
for continuous data to detect statistically significant
differences between the groups. Binomial logistic mul-
tivariable analysis using a backward stepwise
approach was used to determine factors for develop-
ment of hypoglycemia, analyzed on a per-patient basis
to prevent characteristics from being over-represented
when events occurred multiple times to a single
patient. All analyses were completed by using SPSS
version 18 (SPSS Inc., Chicago, IL).

RESULTS
In total, 1734 entries were available for the acute
hyperkalemia order set with insulin during the 2 peri-
ods investigated. Only 464 patients were eligible for
manual chart review once weight-based exclusions
were identified by electronic database, with additional
exclusion criteria later extracted from patient charts.
Patients in both treatment groups were fairly well bal-
anced, with a slightly lower body weight in the 10-U
insulin group recorded (Table 1). Patients in the
weight-based dosing group received between 4 and 9
U of insulin, depending on body weight.

A reduction in the number of hypoglycemic epi-
sodes was detected in the weight-based dosing group
of 56% within 24 hours, from 18 to 8 events (P 5

0.05) (Table 2). The number of hypoglycemic events
in every subset of time intervals was likewise reduced
by at least 50% using weight-based dosing (from 7 to
3 events within 6 hours, from 5 to 2 events in 6–12
hours, from 6 to 3 events in 12–24 hours). The

TABLE 1. Baseline Characteristics

Characteristics

10 U Insulin,

n 5 66

0.1 U/kg Insulin,

n 5 66

P Value

(2-Sided)

Weight, kg 69.9 (14.2) 74.2 (12.6) 0.07
Age, y 55.7 (15.7) 61.9 (17.6) 0.36
Male gender 37 (56.1%) 41 (62.1%) 0.60
Caucasian race 40 (60.6%) 37 (56.1%) 0.55
Serum creatinine, mg/dL 3.16 (4.38) 3.04 (4.61) 0.9
Creatinine clearance <30 mL/min 41 (62.1%) 41 (62.1%) 0.6
Dialysis 20 (30.3%) 16 (24.2%) 0.56
Baseline blood glucose, mg/dL 166.0 (71.7) 147.3 (48.0) 0.08
Received other insulin within 24 hours

of hyperkalemia treatment
30 (45.4%) 25 (37.9%) 0.48

Received K1 supplement within 24 hours
of hyperkalemia treatment

9 (13.6%) 11 (16.7%) 0.81

Baseline serum K1, mmol/L 6.1 (0.5) 6.1 (0.7) 0.76
Baseline serum K1 >6.0 mmol/L 41 (62.1%) 33 (50%) 0.22
No. of additional treatments for hyperkalemia

in addition to insulin/dextrose
1.5 (0.8) 1.4 (0.9) 0.49

NOTE: Values are expressed as mean (standard deviation) or number (%).

TABLE 2. Hypoglycemia Outcomes and Impact on
Potassium Values

Outcomes

10 U Insulin,

n 5 66

0.1 U/kg Insulin,

n 5 66

P Value

(2-Sided)

Hypoglycemia, <70 mg/dL
No. of patients 13 (19.7%) 7 (10.6%) 0.22

No. of events total 18 (27.3%) 8 (12.1%) 0.05
No. of events 0–6 hours 7 (10.6%) 3 (4.5%) 0.32
No. of events 6–12 hours 5 (7.6%) 2 (3.0%) 0.44
No. of events 12–24 hours 6 (9.1%) 3 (4.5%) 0.49

Severe hypoglycemia
No. of patients 2 (3.0%) 1 (1.5%) >0.99
No. of events total 2 (3%) 1 (1.5%) >0.99

Potassium-lowering effects
Minimum K1 after therapy, mmol/L (SD) 4.9 (0.7) 4.8 (0.7) 0.84
Minimum serum K1 < 5.0 mmol/L (%) 37 (56.1%) 35 (53.0%) 0.32
Average K1 decrease, mmol/L (SD) 1.35 (0.97) 1.34 (0.94) 0.94
Repeat treatment given (%) 24 (36.4%) 24 (36.4%) >0.99

NOTE: Values are expressed as number (%) unless indicated otherwise. Abbreviations: SD, standard
deviation.
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number of patients who experienced hypoglycemia
within 24 hours after receiving insulin also was
reduced in the weight-based dosing group by 46% (P
5 0.22).

Potassium lowering was comparable across both
dosing strategies in every measure assessed (Table 2).
Multivariate analysis revealed that baseline BG <140
mg/dL (adjusted odds ratio: 4.3, 95% confidence
interval [CI]: 1.4-13.7, P 5 0.01) and female gender
(adjusted odds ratio: 3.2, 95% CI: 1.1-9.1, P 5 0.03)
were associated with an increased risk of hypoglyce-
mia. Other factors, including administration of insulin
beyond that for hyperkalemia treatment and use of
additional hypoglycemic agents, were not associated
with the development of hypoglycemia, which is con-
sistent with previous reports.6

CONCLUSIONS
Our findings indicate that using a weight-based
approach to insulin dosing when treating hyperkale-
mia may lead to a reduction in hypoglycemia without
sacrificing the efficacy of potassium lowering. Females
and patients with glucose values <140 mg/dL were at
increased risk of hypoglycemia in this cohort. Based
on the results of this research, a weight-based dosing
strategy of 0.1 U/kg IV insulin up to a maximum of
10 U should be considered, with further research
desirable to validate these results.

This study was strengthened by the inclusion of all
patients regardless of baseline glucose, baseline potas-
sium, administration of other insulins, level of renal
impairment, or symptomatic display of hypoglycemia
or cardiac dysfunction, thus providing a broad repre-
sentation of patients treated for acute hyperkalemia.
This pilot study was limited in its scope by data col-
lection for only 66 randomized patients per group
rather than the entire patient population. In addition,
the study utilized patient information from a single
site, with few ethnicities represented. Validation of
this research using a larger sample size should include
greater variation in the patients served. Our inclusion
of a hypoglycemia definition up to 24 hours after
treatment may also be criticized. However, this is sim-
ilar to previous reports and allows for a liberal time
period for follow-up glucose monitoring to be
recorded.7

Because of its small sample size and the low event
rate, this study was unable to draw conclusions about
the ability of weight-based insulin dosing to affect
severe hypoglycemic events (<40 mg/dL). A study of
more than 400 patients would be necessary to find
statistically significant differences in the risk of severe

hypoglycemia. Furthermore, because we did not
examine the results from all patients in this cohort,
we cannot conclusively determine the impact of treat-
ment. The retrospective nature of this study limited
our ability to capture hypoglycemic episodes during
periods in which BG levels were not recorded. Addi-
tionally, changes to the post-treatment glucose moni-
toring protocol may have also affected the incidence
of hypoglycemia in 2 potential ways. First, early and
unrecorded interventions may have occurred in
patients with a trend toward hypoglycemia. Second,
the longer time to follow-up in the non–weight-based
group may have led to additional hypoglycemic epi-
sodes being missed. A prospective trial design could
provide more comprehensive information about
patient response to weight-based versus traditional
dosing of IV insulin for hyperkalemia. Further investi-
gations on reducing adverse effects of insulin when
treating hyperkalemia should focus on female patients
and those with lower baseline BG values. Addition-
ally, as newer agents to treat hyperkalemia are devel-
oped and tested, the approach to management should
be revisited.8–10
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