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The “Things We Do for No Reason” (TWDFNR) series reviews
practices which have become common parts of hospital care but
which may provide little value to our patients. Practices reviewed
in the TWDFNR series do not represent “black and white” con-
clusions or clinical practice standards, but are meant as a starting
place for research and active discussions among hospitalists and
patients. We invite you to be part of that discussion.

Acute gastroenteritis (AGE) remains a substantial cause of child-
hood illness and is 1 of the top 10 reasons for pediatric hospi-
talization nationwide. In the United States, AGE is responsible
for 10% of hospital admissions and approximately 300 deaths
annually.' The American Academy of Pediatrics (AAP) and other
organizations have emphasized supportive care in the manage-
ment of AGE. Routine diagnostic testing has been discouraged
in national guidelines except in cases of severe dehydration or
an otherwise complicated course. Despite AGE guidelines, di-
agnostic laboratory tests are still widely used even though they
have been shown to be poor predictors of dehydration. Studies
have shown that high test utilization in various pediatric disease
processes often influences the decision for hospitalization with-
out improvement in patient outcome. In children with AGE, the
initial and follow-up laboratory tests may not only be something
that we do for no reason, but something that is associated with
more risk than benefit.

An 18-month-old healthy male is brought to the emergency
department (ED) with a chief complaint of 2 days of nonbloody,
nonbilious emesis and watery diarrhea. He has decreased en-
ergy but smiles and plays for a few minutes. He has had de-
creased wet diapers. His exam is notable for mild tachycardia,
mildly dry lips, and capillary refill of 3 seconds. A serum electro-
lyte panel is normal except for a sodium of 134 mEg/L, a bicar-
bonate of 16 mEg/L, and an anion gap of 18, which are flagged
as abnormal by the electronic medical record. These results
prompt intravenous (IV) access, a normal saline bolus, and ad-
mission on maintenance fluids overnight. The next morning,
his electrolyte panel is repeated, and his sodium is 140 mEg/L
and bicarbonate is 15 mEg/L. He is now drinking well with no
further episodes of emesis, so he is discharged home.
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WHY PHYSICIANS MIGHT THINK
ELECTROLYTE TESTING IS HELPFUL

Many physicians across the United States continue to order
electrolytes in AGE as a way to avoid missing severe dehy-
dration, severe electrolyte abnormalities, or rare diagnoses,
such as adrenal insufficiency or new-onset diabetes, in a child.
Previous studies have revealed that bicarbonate and blood
urea nitrogen (BUN) may be helpful predictors of severe de-
hydration. A retrospective study of 168 patients by Yilmaz et
al.2 showed that BUN and bicarbonate strongly correlated with
dehydration severity (P < .00001 and P = .01, respectively). A
97-patient prospective study by Vega and Avner® showed that
bicarbonate <17 can help in predicting percent body weight
loss (PBWL) (sensitivity of 77% for PBWL 6-10 and 94% for
PBWL >10).

In AGE, obtaining laboratory data is often considered to be
the more conservative approach. Some attribute this to the
medical education and legal system rewarding the uncovering
of rare diagnoses,* while others believe physicians obtain lab-
oratory data to avoid missing severe electrolyte disorders. One
author notes, “physicians who are anxious about a patient’s
problem may be tempted to do something—anything—deci-
sive in order to diminish their own anxiety.”® Severe electrolyte
derangements are common in developing countries® but less
so in the United States. A prospective pediatric dehydration
study over 1 year in the United States demonstrated rates of
6% and 3% of hypo- and hypernatremia, respectively (n = 182).
Only 1 patient had a sodium level >160, and this patient had
an underlying genetic syndrome, and none had hyponatremia
<130. Hypoglycemia was the most common electrolyte abnor-
mality, which was present in 9.8% of patients. Electrolyte results
changed management in 10.4% of patients.”

WHY ELECTROLYTE TESTING IS GENERALLY
NOT HELPFUL

In AGE with or without dehydration, guidelines from the AAP
and other international organizations emphasize supportive
care in the management of AGE and discourage routine di-
agnostic testing.®'? Yet, there continues to be wide variation
in AGE management.”® Most AGE cases presenting to an
outpatient setting or ED are uncomplicated: age >6 months,
nontoxic appearance, no comorbidities, no hematochezia, di-
arrhea <7 days, and mild-to-moderate dehydration.

Steiner et al." performed a systematic meta-analysis of the
precision and accuracy of symptoms, signs, and laboratory tests
for evaluating dehydration in children. They concluded that a
standardized clinical assessment based on physical exam (PE)
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TABLE. Clinical Dehydration Scale for Children
(Total Score From 0-8)%

Characteristics 0 1 2

General appearance Normal Thirsty, restless, or lethargic, Drowsy, limp, cold, or sweaty,

but irritable when touched and/or comatose

Eyes Normal Slightly sunken Very sunken
Mucous membranes Moist Sticky Dry
Tears Tears Decreased tears Absent

NOTE: A score of 0 represents no dehydration; a score of 1-4, some dehydration; and a score
of 5-8, moderate or severe dehydration.

findings more accurately classifies the degree of dehydration
than laboratory testing. Steiner et al'* specifically analyzed the
works by Yilmaz et al.?and Vega and Avner,® and determined
that the positive likelihood ratios for >5% dehydration result-
ing from a BUN >45 or bicarbonate <17 were too small or had
confidence intervals that were too wide to be clinically helpful
alone. Therefore, Steiner et al.' recommended that laboratory
testing should not be considered definitive for dehydration.

Vega and Avner® found that electrolyte testing is less helpful
in distinguishing between <5% (mild) and 5% to 10% (moder-
ate) dehydration compared to PBWL. Because both mild and
moderate dehydration respond equally well to oral rehydra-
tion therapy (ORT),® electrolyte testing is not helpful in man-
aging these categories. Many studies have excluded children
with hypernatremia, but generally, severe hypernatremia is un-
common in healthy patients with AGE. In most cases of mild
hypernatremia, ORT is the preferred resuscitation method and
is possibly safer than IV rehydration because ORT may induce
less rapid shifts in intracellular water.’™

Tieder et al.' demonstrated that better hospital adherence
to national recommendations to avoid diagnostic testing in
children with AGE resulted in lower charges and equivalent
outcomes. In this large, multicenter study among 27 children’s
hospitals in the Pediatric Hospital Information System (PHIS)
database, only 70% of the 188,000 patients received guide-
line-adherent care. Nonrecommended laboratory testing was
common, especially in the admitted population. Electrolytes
were measured in 22.1% of the ED and observation patients
compared with 85% of admitted patients. Hospitals that were
most guideline adherent in the ED demonstrated 50% lower
charges. The authors estimate that standardizing AGE care
and eliminating nonrecommended laboratory testing would
decrease admissions by 45% and save more than $1 billion per
year in direct medical costs.” In a similar PHIS studly, laboratory
testing was strongly correlated with the percentage of children
hospitalized for AGE at each hospital (r = 0.73, P < .001). Re-
sults were unchanged when excluding children <1 year of age
(r = 0.75, P < .001). In contrast, the mean testing count was
not correlated with return visits within 3 days for children dis-
charged from the ED (r = 0.21, P = .235), nor was it correlated
with hospital length of stay (r = —0.04, P = .804) or return visits
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within 7 days (r = 0.03, P = .862) for hospitalized children." In
addition, Freedman et al."” revealed that the clinical dehydra-
tion score is independently associated with successful ED dis-
charge without revisits, and laboratory testing does not pre-
vent missed cases of severe dehydration.

Nonrecommended and often unnecessary laboratory test-
ing in AGE results in IV procedures that are sometimes repeat-
ed because of abnormal values. “Shotgun testing,” or order-
ing a panel of labs, can result in abnormal laboratory values
in healthy patients. Deyo et al.”® cite that for a panel of 12
laboratory values, there is a 46% chance of having at least 1
abnormal lab, even in healthy patients. These false-positive re-
sults can then drive further testing. In AGE, an abnormal bicar-
bonate may drive repeat testing to confirm normalization, but
the bicarbonate may actually decrease once IV fluid therapy is
initiated due to excessive chloride in isotonic fluids. Coon et
al." have shown that seemingly innocuous testing or screening
can lead to overdiagnosis, which can cause physical and psy-
chological harm to the patient and has financial implications
for the family and healthcare system. While this has not been
directly investigated in pediatric AGE, it has been studied in
common pediatric illnesses, including pneumonia and urinary
tract infections.?%?' For children, venipuncture and IV place-
ments are often the most distressful components of a hospital
visit and can affect future healthcare encounters, making chil-
dren anxious and distrustful of the healthcare system.?22

WHY ELECTROLYTE TESTING
MIGHT BE HELPFUL
Electrolyte panels may be useful in assessing children with
severe dehydration (scores of 5-8 on the Clinical Dehydration
Scale (CDS) or more than 10% weight loss) or in complicated
cases of AGE (those that do not meet the criteria of age >6
months, nontoxic appearance, no comorbidities, no hemato-
chezia, and diarrhea <7 days) to guide IV fluid management
and correct markedly abnormal electrolytes.™

Electrolyte panels may also rarely uncover disease process-
es, such as new-onset diabetes, hemolytic uremic syndrome,
adrenal insufficiency, or inborn errors of metabolism, allowing
for early diagnosis and preventing adverse outcomes. Suspi-
cion to investigate such entities should arise during a thor-
ough history and PE instead of routinely screening all children
with symptoms of AGE. One should also have a higher level
of concern for other disease processes when clinical recovery
does not occur within the expected amount of time; symp-
toms usually resolve within 2 to 3 days but sometimes will last
up to a week.

WHAT WE SHOULD DO INSTEAD

A thorough history and PE can mitigate the need for electro-
lyte testing in patients with uncomplicated AGE." ORT with
repeated clinical assessments, including PE, can assist in mon-
itoring clinical improvement and, in rare cases, identify alter-
native causes of vomiting and diarrhea.?» We have included 1
validated and simple-to-use CDS (sensitivity of 0.85 [95% con-
fidence interval, 0.73-0.97] for an abnormal score; Table).2>% A
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standardized use of a CDS, obtained with vital signs, from pa-
tient presentation through discharge can help determine initial
dehydration status and clinical progression. If typical clinical
improvement does not take place, it may be time to evaluate
for rarer causes of vomiting and diarrhea. Once a patient is clin-
ically rehydrated or if a patient is tolerating oral fluids so that
rehydration is expected, the patient should be ready for dis-
charge, and no further laboratory testing should be necessary.

RECOMMENDATIONS

 Perform a thorough history and PE to diagnose AGE.®

e Clinical assessment of dehydration should be performed
upon initial presentation and repeatedly with vital signs
throughout the stay using a validated CDS to classify the pa-
tient's initial dehydration severity and monitor improvement.
Obtain a current patient weight and compare with previous-
ly recorded weights, if available.?>?

¢ Laboratory testing in patients with AGE should not be per-
formed unless a patient is classified as severely dehydrat-
ed, is toxic appearing, has a comorbidity that increases the
likelihood of complications, or is not improving as expected.

* Rehydration via ORT is preferred to an IV in mild and mod-
erate dehydration.™
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e If initial testing is performed and indicates an expected
value indicative of dehydration, do not repeat testing to
demonstrate normalization as long as the child is clinically
improving as expected.

CONCLUSION

Children presenting with mild-to-moderate dehydration
should be treated with supportive measures in accordance
with current guidelines. Electrolyte panels very rarely provide
clinical information that cannot be garnered through a thor-
ough history and PE. As in our clinical scenario, the laborato-
ry values obtained may have led to potential harm, including
overdiagnosis, painful procedures, and psychological distress.
Without testing, the patient likely could have been appropri-
ately treated with ORT and discharged from the ED.

Do you think this is a low-value practice? Is this truly a “Thing We Do for No
Reason?” Share what you do in your practice and join in the conversation online
by retweeting it on Twitter #TWDFNR) and liking it on Facebook. We invite you
to propose ideas for other “Things We Do for No Reason” topics by emailing
TWDFNR@hospitalmedicine.org.
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