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Are potassium levelsin children with
hemolytic uremic syndrome predictive
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ABSTRACT

Objective: To ascertain the role of serum potassium
levels in predicting clinical outcomes in diarrhea-as-
sociated hemolytic uremic syndrome (HUS D+). Me-
thods: Wereviewed clinical and laboratory data from
HUS D+ patients at our tertiary care institution from
2001 to 2008. Serum potassium concentration at pre-
sentation and during the acute phase of acute renal
failure were recorded and related to laboratory pa-
rameters and clinical outcomes. Results: 15 HUS D+
cases were identified. E. coli 0157:H7 was found in
9/15 cases (70%). Potassium levels were not predic-
tive of clinical outcomes. Normal serum potassium
levels were found in the majority of patients. Potas-
sium levels <3.6 mmol/L were evident at presentation
in 3/15 patients (23%), and no patient manifested hy-
perkalemia even when creatinine levels were con-
currently increase. Conclusions: This study suggests
the presence of vigorous compensatory mechanisms
in the homoestasis of serum potassium levels during
HUS D+ disease since neither the increase stool vo-
lumes associated with diarrhea nor the presence of
renal failure resulted in clinically significant changes
in serum potassium levels.
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1. BACKGROUND

Hemolytic-Uremic Syndrome (HUS) is defined by the
triad of microangiopathic hemolytic anemia, thrombocy-
topenia and acute rena failure. Annual incidence ap-
proaches 1 case per 100,000 children with peak preva
lence in the summer [1], and most cases occur in children
under five years of age [2]. HUS is a heterogeneous
group of similar entities characterized by a variety of
prothrombotic host abnormalities [3], with variable cli-
nical expression and severity [4,5]. It is often associated
with diarrhea (HUS D+) caused by gastrointestinal infec-
tions with Shiga toxin-producing E. coli, which likely
produce their effect through the systemic spread of bac-
terial derived toxins [6,7]. The disease has been linked to
consumption of hamburger meat contaminated with tox-
in-producing E. coli 0157:H7 [1,8].

HUS is the most frequent cause of non-pre-renal acute
renal failurein pediatrics. HUS D+ accounts for >80% of
pediatric cases. The mgjority of children with HUS D+
develop some degree of renal insufficiency, and appro-
ximately two thirds of children with HUS will require
dialysis therapy, while about one third will have milder
renal involvement and no need for dialysis. Electrolyte
abnormalities encountered in HUS D+ include hypona-
tremia and both hypo- and hyper-kalemia [9] although no
large studies have examined changes in potassium levels
in children with HUS D+. We therefore sought to exa
mine potassium levelsin patients with HUS D+ at our in-
gtitution in an attempt to do understand the pathophysio-
logy of potassium metabolism in HUS D+.
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2.METHODS

A retrospective chart review was performed of al pa
tients aged <16 years with HUS D+ seen from April 1st
2001-November 2008. Twenty five patients had HUS,
and the medical records of the 15 patients who were
HUS D+ were reviewed. Potassium levels at presentation
and during hospitalization were recorded. Serum potas-
sium concentrations of >5 mmol/l were used to define
hyperkalemia and <3.6 mmol/l to define hypokalemia. Se-
rum sodium levels <135 mmol/l being defined as hypo-
natremia. No medication that could affect potassium ho-
meostasis was used by any patient prior to presentation.

Clinical outcomes were judged by the extent and dura-
tion of renal dysfunction, the duration of dialysis, hyper-
tension, and the length of hospital stay, modeled after the
classification of Trompeter, et al. [10]. Adapting these
criteria, patients were classified into one of three catego-
ries:

Group 1: Patients who had a self-limited clinical course
with mild thrombocytopenia and mildly decreased rend
function, not requiring dialysis. The hospital stay was
typicaly less than seven days with normal renal function
and only minor abnormalities in urinary sediment present
at discharge.

Group 2: Patients with more severe and prolonged throm-
bocytopenia with renal failure requiring 1 - 21 days of
peritoneal dialysis. No hypertension developed, and pa

Table 1. Children with HUS D+.
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tients were discharged within 2 - 3 weeks. Mild proteinu-
riawith otherwise normal renal function was present at dis-
charge.

Group 3: Patients with marked and prolonged throm-
bocytopenia with renal failure, requiring permanent dia-
lysis.

3.RESULTS

The study group consisted of six (40%) females and nine
(60%) males with ages ranging from 2.5 - 15 (median 6.6)
years. Utilizing the Trompeter classification [10], 9 (60%)
of the children had a very good outcome (Group 1) and
the other 6 (40%) recovered fully after a more prolonged
clinical course (Group 2). No patient developed end stage
renal disease (Group 3)—See Table 1.

As per definition diarrhea was recorded in all 15 pa-
tients and bloody stools were present in 13 (93%). The
diagnostic triad associated with HUS D+ occurred in 13
patients (93%); in two patients the platelet counts re-
mained normal throughout the iliness (see Table 1). Stool
cultures showed evidence of a bacterial pathogen in 10
cases (76%), E. coli 0157:H7 accounted for nine of these.
Non-0157 E. coli, Salmonella non-typhi and Toro-virus,
were each found in the stool of one patient. The median
duration of hospital stay was 14 days (range 3 - 40 days)
and two (14%) patients were admitted to the pediatric in-

Agein Creatininein Initial Potassium
Patient # 9

Platelet  Sex on Admission Dialysis

Sodium on Bicarbonate on

Received Trompeter Admission Admissionin

Agent

Years  mmol/L Count x 10° in mmol/L Blood Grade in mmol/L mmol/L
1 2 85 283 M 4.4 No Yes 1 No 130 19
2 9 429 57 M 5 Yes Yes 2 No 135 18
3 6 85 68 M 4.3 No Yes 1 E. coli 140 19
4 13 340 58 M 4 No No 2 Torovirus 134 22
5 2 107 341 M 5 Yes Yes 2 E. coli 132 20
6 10 140 40 M 4.2 No Yes 1 E. coli 138 24
7 13 317 37 M 4 No Yes 2 E. coli 133 22
8 4 83 79 M 32 No Yes 1 Salmonella 140 23
9 25 230 44 F 33 Yes Yes 1 E. coli 133 18
10 35 449 93 F 4 No Yes 1 E. coli 144 23
11 45 135 23 F 38 Yes Yes 2 E. coli 134 12
12 4 159 45 M 37 No Yes 1 E. coli 133 28
13 6 217 72 F 34 Yes Yes 2 E. coli 129 16
14 14 207 42 F 4.2 No Yes 1 No 138 22
15 4 102 25 F 4.1 No Yes 1 No 137 14
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tensive care unit. Arterial hypertension was observed in
two patients (14%) and neurological defects in three
(21%). Renal replacement therapy was instituted in six
(46%) patients: five received peritoneal dialysis and one
haemodialysis.

Hypokalemia was seen in three patients (21%). No pa
tient developed hyperkalemia, despite acute rena failure
with mean serum creatinine levels of 202 mmol/l. Hy-
ponatremia was seen in seven patients (50%), but was
not severe (lowest value 129 mmol/L), nor was there any
association with clinical outcomes.

4. DISCUSSION

At presentation, serum potassium levels in our patients
were low or normal, and no patients manifested hyper-
kalemia. Potassium levels, even prior to diaysis, were
not predictive of clinical outcomes, which were uniformly
favorable with no mortality.

Acute renal failure in HUS generally manifests as hy-
pertension, oliguria, metabolic acidosis and hyperkale-
mia and management consists of appropriate fluid and
electrolyte management, antihypertensive therapy, and
the initiation of rena replacement therapy when appro-
priate [11]. In vitro studies have found that there may be
local activation of the renin-angiotensin system during
the course of HUS, contributing to the thrombotic mi-
croangiopathy which is a significant modulator of seve-
rity disease in HUS [12]. Renin-angiotensin system acti-
vation then contributes to hypertension. Diarrheain chil-
dren can cause electrolytes abnormalities such as hypo-
natremia, hypokalemia and metabolic acidosis with nor-
mal anion gap [13]. The concentration of potassium in
normal stool is 80 - 90 mmol/l, but because of the low
volume of water in normal stool, only about 10 mmol of
potassium is normally lost each day [14]. In diarrheal
states, although the potassium concentration in stool de-
creases, large quantities of potassium can nevertheless be
lost as the volume of stool increases [15]. Thus any con-
dition, such as infectious diarrhea, that increases stool
volume can result in clinically significant potassium de-
pletion and hypokalemia. Profuse watery diarrheais usu-
ally not present at the time of presentation in patients
with HUS since diarrhea usually precedes the onset of
HUS rather than coinciding with it [16]. This may ex-
plain the normokalemia found in the majority of our pa
tients. In most of our HUS D+ patient population any
decreases in serum potassium appear to have been coun-
ter balanced by the elevations in serum potassium that
occur in renal failure.

The results of this preliminary, hypothesis-generating
pilot study suggest that there appears to be a balance
between diarrheal losses of potassium and retention of
potassium associated with acute renal failure in patients

Copyright © 2012 SciRes.

with HUS D+ and that neither initial levels of potassium
nor those found during the course of hospitalization are
predictive of clinical outcomes. The number of patients
in our study is low, limiting the strength of conclusions
that can be drawn regarding potassium levels and disease
outcomes in HUS D+ disease. Measurement of blood
pressure, blood pH, renin and aldosterone levels, stool
and urine volumes and the concentration of potassium in
each, would have helped clarify potassium homeostasis
in our patients. Metabolic acidosis with a random urine
potassium-creatinine ratio less than 1.5 may suggest ex-
cessive gastrointestinal losses due to diarrhea, or a shift
of potassiuminto cells.
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