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Inspired by the ABIM Foundation’s Choosing Wisely® cam-
paign, the “Things We Do for No Reason” series reviews
practices which have become common parts of hospital care
but which may provide little value to our patients. Practic-
es reviewed in the TWDFNR series do not represent “black
and white” conclusions 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.

CASE PRESENTATION

A 34-year-old man is admitted for a complicated urinary tract
infection related to a chronic in-dwelling Foley catheter. The
patient suffered a spinal cord injury at the C4/C5 level as a
result of a motor vehicle accident 10 years ago and is con-
fined to a motorized wheelchair. He is an engineer and lives
independently but has caregivers. His body mass index (BMI)
is 18.5 kg/m?, and he reports his weight has been stable. He
has slight muscle atrophy of the biceps, triceps, interosseous
muscles, and quadriceps. The patient reports that he eats well,
has no chronic conditions, and has not had any gastrointesti-
nal symptoms (eg, anorexia, nausea, diarrhea) over the last six
months. You consider whether to order a serum prealbumin
test to assess for possible malnutrition.

BACKGROUND
The presence of malnutrition in hospitalized patients is widely
recognized as an independent predictor of hospital mortality.”
According to the American Society for Parenteral and Enteral Nu-
trition (ASPEN), malnutrition is defined as “an acute, subacute or
chronic state of nutrition, in which varying degrees of overnutri-
tion or undernutrition with or without inflammatory activity have
led to a change in body composition and diminished function.”?
In one large European study, patients screening positive for being
at risk of malnutrition had a 12-fold increase in hospital mortality.!
Inpatient malnutrition is remarkably underdocumented.
Studies using chart reviews have found a prevalence of malnu-
trition in hospitalized patients of between 20% and 50%, and
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only 3% of hospital discharges are associated with a diagnostic
code for malnutrition.3>* Appropriate diagnosis and documen-
tation of malnutrition is important given the profound prog-
nostic and management implications of a malnutrition diag-
nosis. Appropriate documentation benefits health systems
as malnutrition documentation increases expected mortality,
thereby improving the observed-to-expected mortality ratio.

Serum prealbumin testing is widely available and frequently
ordered in the inpatient setting. In a query we performed of
the large aggregate Cerner Electronic Health Record data-
base, HealthFacts, which includes data from inpatient encoun-
ters for approximately 700 hospitals in the United States, pre-
albumin tests were ordered 129,152 times in 2015. This activity
corresponds to estimated total charges of $2,562,375 based
on the 2015 clinical laboratory fee schedule.

WHY YOU MIGHT THINK PREALBUMIN
DIAGNOSES MALNUTRITION

Prealbumin is synthesized in the liver and released into circu-
lation prior to excretion by the kidneys and gastrointestinal
tract. Prealbumin transports thyroxine, triiodothyronine, and
holo-retinol binding protein and, as a result, is also known as
transthyretin.” It was first proposed as a nutritional marker in
1972 with the publication of a study that showed low levels of
prealbumin in 40 children with kwashiorkor that improved with
intensive dietary supplementation.® The shorter half-life of pre-
albumin (2.5 days) as compared with other identified nutrition-
al markers, such as albumin, indicate that it would be suitable
for detecting rapid changes in nutritional status.

WHY PREALBUMIN IS NOT HELPFUL

FOR DIAGNOSING MALNUTRITION

Prealbumin Is Not Specific

An ideal nutritional marker should be specific enough that
changes in this marker reflect changes in nutritional status.’
While there are many systemic factors that affect nutritional
markers, such as prealbumin (Table 1), the acute phase re-
sponse triggered by inflammation is the most significant con-
founder in the acutely ill hospitalized patient.” This response to
infection, stress, and malignancy leads to an increase in proin-
flammatory cytokines, increased liver synthesis of inflammatory
proteins, such as C-reactive protein (CRP), and increased vas-
cular permeability. Prealbumin is a negative acute phase reac-
tant that decreases in concentration during the stress response
due to slowed synthesis and extravasation.” In a study of 24 pa-
tients with severe sepsis and trauma, levels of prealbumin in-
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TABLE 1. Factors Affecting Prealbumin’
Increased by: Decreased by:

Exogenous corticosteroids Acute phase response

NSAIDs Malnutrition

Renal failure Liver disease

Dehydration Thyroid disease
Hemodilution

Nephrotic syndrome
Protein-losing enteropathy
Acute blood loss

Abbreviation: NSAIDs, nonsteroidal anti-inflammatory drugs

versely correlated with CRP, a reflection of the stress response,
and returned to normal when CRP levels normalized. Neither
prealbumin nor CRP, however, correlated with total body pro-
tein changes.”® Unfortunately, many studies supporting the use
of prealbumin as a nutritional marker do not address the role
of the acute phase response in their results. These studies in-
clude the original report on prealbumin in kwashiorkor, a con-
dition known to be associated with a high rate of infectious dis-
eases that can trigger the acute phase response.? A consensus
statement from the Academy of Nutrition and Dietetics (AND)
and ASPEN noted that prealbumin is an indicator of inflamma-
tion and lacks the specificity to diagnose malnutrition.™

Prealbumin Is Not Sensitive

A sensitive laboratory test for malnutrition should allow for de-
tection of malnutrition at an early stage.” However, patients who
demonstrate severe malnutrition without a coexisting inflamma-

TABLE 2. Comparison of Diagnostic Tools for Malnutrition?
AND/ASPEN"

Historical Variables

Change in weight Weight loss (% over time)

Intake behaviors Insufficient energy intake

Physical Examination Variables

Body fat Loss of body fat
Muscle mass Loss of muscle mass
BMI NA

Other exam findings Fluid accumulation

Functional capacity impairment Reduced grip strength
Additional information Graded by severity and acuity

Criteria for diagnosis Two of 6 criteria required

tory state do not consistently show low levels of prealoumin. In
a systematic review of 20 studies in nondiseased malnourished
patients, only two studies, both of which assessed patients with
anorexia nervosa, had a mean prealbumin below normal (<20
mg/dL), and this finding corresponded to patient populations
with mean BMs less than 12 kg/m?. More importantly, normal
prealbumin levels were seen in groups of patients with a mean
BMI as low as 12.9 kg/m2.'? Analysis by AND found insufficient
evidence to support a correlation between prealbumin and
weight loss in anorexia nervosa, calorie restricted diets, or star-
vation.” The data suggest that prealbumin lacks sufficient sen-
sitivity to consistently detect cases of malnutrition easily diag-
nosed by history and/or physical exam.

Prealbumin Is Not Consistently Responsive to Nutri-
tional Interventions

An accurate marker for malnutrition should improve when nutri-
tional intervention results in adequate nutritional intake.” While
some studies have shown improvements in prealbumin in the
setting of a nutritional intervention, many of these works are
subject to the same limitations related to specificity and lack of
control for concurrent inflammatory processes. In a retrospec-
tive study, prealbumin increased significantly in 102 patients
receiving TPN for one week. Unfortunately, patients with renal
or hepatic disease were excluded, and the role of inflammation
was not assessed." Institutionalized patients with Alzheimer's
disease and normal CRP levels showed a statistically significant
increase in weight gain, arm muscle circumference, and triceps
skin-fold thickness following a nutritional program without a no-
table change in prealbumin.’ In a study assessing the relation-
ship of prealbumin, CRP, and nutritional intake, critically ill popu-

ESPEN'

Weight loss >10% indefinite of time or >5% over the last 3 months

NA

Fat-free mass index (FFMI) <15 (women) or 17 kg/m? (men)

NA

BMI <20 kg/m? if <70 years of age, or <22 kg/m? if >70 years of age
NA

NA

Graded by acuity

BMI <18.5 kg/m®
Or
Weight changes combined with either body fat or BMI

*Elements of diagnostic criteria are discussed. Each guideline or assessment tool requires a certain number of criteria to be met to establish a diagnosis

bBMI <18.5 kg/m? is a solitary criterion based on World Health Organization recommendations

Abbreviations: AND, Academy of Nutrition and Dietetics; ASPEN, American Society for Parenteral and Enteral Nutrition; BMI, body mass index; ESPEN, European Society for Clinical Nutrition

and Metabolism; NA, not applicable.
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lations receiving less than or greater than 60% of their estimated
caloric needs showed no significant difference in prealbumin. In
fact, prealbumin levels were only correlated with CRP levels.™
This finding argues against the routine use of prealbumin for
nutrition monitoring in the acutely ill hospitalized patient.

Prealbumin Is Not Consistently Correlated

with Health Outcomes

Even if prealbumin increased consistently in response to nutritional
intervention, whether this change corresponds to an improvement
in clinical outcomes has yet to be demonstrated.? In 2005, Koretz
reviewed 99 clinical trials and concluded that even when changes
in nutritional markers are seen with nutritional support, the “chang-
es in nutritional markers do not predict clinical outcomes.”"

WHAT YOU SHOULD DO INSTEAD: USE NON-
BIOLOGIC METHODS FOR SCREENING AND
DIAGNOSING MALNUTRITION

Given the lack of a suitable biologic assay to identify malnutrition,
dieticians and clinicians must rely on other means to assess malnu-
trition. Professional societies, including ASPEN and the European
Society for Clinical Nutrition and Metabolism, have proposed dif-
ferent guidelines for the screening and assessment of malnutri-
tion (Table 2)."'8 In 2016, these organizations, along with the Latin
American Federation of Nutritional Therapy, Clinical Nutrition,
and Metabolism and the Parenteral and Enteral Nutrition Society
of Asia, formed The Global Leadership Initiative on Malnutrition
(GLIM). In 2017, the GLIM taskforce agreed on clinically relevant
diagnostic variables for the screening and assessment of mal-
nutrition, including reduced food intake (anorexia), nonvolitional
weight loss, (reduced) lean mass, status of disease burden and
inflammation, and low body mass index or underweight status."

RECOMMENDATIONS

¢ Do not use prealbumin to screen for or diagnose malnutrition.

e Consult with local dietitians to ensure that your institution-
al approach is in agreement with consensus recommenda-
tions.

CONCLUSION
In revisiting the case above, the patient does not have clear ev-
idence of malnutrition based on his history (stable weight and
good reported nutritional intake), although he does have a low
BMI of 18.5 kg/m?. Rather than prealbumin testing, which would
likely be low secondary to the acute phase response, he would
better benefit from a nutrition-focused history and physical exam.
The uncertainties faced by clinicians in diagnosing malnu-
trition cannot readily be resolved by relying on a solitary lab-
oratory marker (eg, prealbumin) or a stand-alone assessment
protocol. The data obtained reflect the need for multidisci-
plinary teams of dieticians and clinicians to contextualize each
patient’s medical history and ensure that the selected metrics
are used appropriately to aid in diagnosis and documentation.
We advocate that clinicians not routinely use prealbumin to
screen for, confirm the diagnosis of, or assess the severity of
malnutrition in the hospitalized patient.
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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 pro-
pose ideas for other “Things We Do for No Reason” topics by
emailing TWDFNR@hospitalmedicine.org.

Disclosures: The authors have nothing to disclose.
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