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Mechanism of History Conditions Deficiencies to Suspect

Deficiency
Inadequate Weight loss AIDS,Cancer,depression,ga | Calories, protein, multiple nutrients
Intake st

rointestinal obstruction or
dysmotility (e.g.,
gastroparesis), aging
neurologic disease,
hyperemesis gravidarum

Alcohol abuse, Calories, protein, thiamin, niacin, folate,
substance abuse pyridoxine, riboflavin

Avoidance of Vitamin C, thiamin, niacin, folate
fruits,vegetable
and grains

Avoidance of Protein, Vitamin B12
meat, dairy

products, eggs
Isolation, poverty, | Poor dentition, gingivitis | \arious nutrients

food
idiosyncrasies
Inadequate | Eating disorder | Anorexia or bulimia Calories, protein, multiple nutrients
Digestion and | Maldigerstion nervosa
[ or (diarrhea, Constipation, Dietary fiber
Absorption steatorrhea, hemorrhoids,
weight loss) diverticulosis
Hospitalization, NPO Calories, protein, multiple nutrients
status
Malabsorption Pancreatic insufficiency, | Calories, protein, Vitamins A, D ,K ,calcium,
(diarrhea,steatorr | cystic fibrosis, magnesium, zinc

hea, weight loss) | cholestasis,

intestinal bacterial stasis
or overgrowth

Disaccharidase Calories, protein

deficiency (e.g., lactase)

Short_ bc_JweI syn(_itomE. Vitamins A, D, K, protein, calcium,
radiation enteritis, magnesium, zinc

inflammatory bowel
disease, Whipple’s
disease, AIDS, gluten
enteropathy (celiac Calories, protein, iron, various nutrients
sprue), tropical sprue,
intestinal lymphoma
Parasites (fish tapeworm) | |ron, vitamin B12

Pernicious anemia Vitamin B12
Surgery:
Gastrectomy Vitamin B12, iron, folate

Intestinal resection Vitamin B12, iron, others as in malabsorption




Decreased
Utilization,
Impaired
Metabolism

Abnormal
Losses

Increased
Requirements

Drugs (antacids,
anticonvulsants,
cholestyramine,

laxatives,
neomycin,
alcohol)

Drugs
(corticosteroids,
anticonvulsants,
antimetabolites,
oral
contraceptives,
isoniazid,
alcohol)

Alcohol abuse

Blood loss

Centesis (ascetic,

pleural fluid)

Diarrhea

Peritoneal or

hemodialysis

Fever
Physiologic
demands
(infancy,
adolescence,
pregnancy,
lactation)
Cigarette
smoking

Chronic liver disease
Chronic renal disease

Inborn errors of
metabolism

Diabetes, uncontrolled
Draining abscesses,
wounds
Protein-losing
enteropathy
Nephrotic syndrome

Hyperthyroidism

Surgery, truma, burns,
infection

Chornic lung disease

Calories, protein, vitamins A, D, E, K,B12,

thiamin, folate, pyridoxine
Calories, vitamin D, water-soluble
vitamin
Various nutrients

Magnesium, zinc
Iron
Protein

Protein, zinc, magnesium, electrolytes
Protein, water-souble vitamins, zinc

Calories (glycouria)
Protein, zinc

Protein
Protein, zinc

Calories
Various nutrients

Vitamin C and E,folate, B-carotene

Calories
Calories, protein, vitamin C, zinc

Calories
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Clinical Findings Deficiency to Consider | EXxcess to Frequency
Consider

Hair, Nails

Corkscrew hairs and Vitamin C Common
unemerged coiled hairs

Easily pluckable hair Protein Common

Flag sign (tranverse Protein Rare
depigmentation of hair)

Sparse hair Protein, biotin, zinc Vitamin A Occasional

Transverse ridging of nails Protein Occasional

Skin

Cellophane appearance Protein Occasional

Cracking (flaky paint or crazy | Protein Rare
pavement dermatosis)

Follicular hyperkeratosis Vitamins A, C Occasional

Petechiae (especially Vitamins C Occasional
perifollicular)

Purpura Vitamins C, K Common

Pigmentation, scaling of sun- Niacin Rare
exposed areas

Poor wound healing, decubitus | Protein,vitamin C, zinc Common
ulcers

Scaling Vitamins A,essential Vitamin A | Occasional

fatty acids, biotin
Zinc (hyperpigmented)

Yellow pigmentation sparing Carotene Common
sclerae (benign)

Eye

Night blindness Vitamin A Rare




Papilledema
Perioral
Angular stomatitis

Cheilosis (dry, cracking,
ulcerated lips)

Oral

Atrophic lingual papillae (slick
tongue)

Glossitis (scarlet, raw tongue)

Hypogeusesthesia, hyposmia
Swollen, retracted, bleeding
gums(if teeth present)

Bones, Joints

Beading of ribs, epiphyseal
swelling, bowlegs

Tenderness (subperiosteal
hemorrhage in children)

Neurologic
Confabulation, disorientation
Drowsiness, lethargy, vomiting

Dementia

Headache

Ophthalmoplegia

Peripheral neuropathy (e.g.,
weakness,

paresthesias, ataxia, foot drop,
and decreased tendon reflexes,
fine tactile sense, vibratory
sense, and position sense)
Tetany

Other

Edema

Heart failure
Hepatomegaly

Parotid enlargement
Sudden heart failure, death

Riboflavin, pyridoxine,
niacin

Riboflavin, pyridoxine,
niacin

Riboflavin, niacin,folate,
vitamin B12,protein,
iron

Riboflavin, pyridoxine,
niacin, folate, vitamin
B12

Zinc

Vitamin C

Vitamin D

Vitamin C

Thiamin (Korsakoff’s
psychosis)

Niacin, vitamin B12,
folate

Thiamin, phosphorus
Thiamin, pyridoxine,
vitamin B12

Calcium, magnesium

Protein, thiamin
Thiamin (“wet”
beriberi), phosphorus
Protein

Protein (consider also
bulimia)

Vitamin C

Vitamin A

Vitamins A,

D

Vitamin A

Pyridoxine

Vitamin A

Rare

Occasional

Rare

Common

Occasional

Occasional
Occasional

Rare

Rare

Occasional
Rare

Rare
Rare
Occasional
Occasional

Occasional

Common
Occasional
Rare
Occasional
Rare
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KN (nN.)

AN (BH.) A Ariagq
145 45.9
146 46.6
147 47.3
148 47.7
149 48.1
150 48.6
151 49.3
152 50.0
153 50.5
154 51.0
155 50.0 51.4
156 50.7 52.3
157 51.4 53.2
158 51.8 53.6
159 52.2 54.0
160 52.7 54.4
161 53.2 55.3
162 53.7 56.1
163 %4.1 56.8
164 55.0 57.7
165 55.9 58.6
166 56.5 59.2
167 57.1 59.8
168 57.7 60.5
169 58.6 61.4
170 59.5 62.2
171 60.1 62.8
172 60.7 63.4
173 61.4 64.1
174 62.3 65.0




175 63.2 65.9
176 63.8 66.5
177 64.4 67.1
178 65.0 67.7
179 65.9 68.6
180 66.8 69.5
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Triceps Skinfold Thickness and Midarm
Muscle Circumference In Adults
Percent of
Reference Value Men (mm) Women (mm) Calorie Reserve
Triceps Skinfold Thickness
100 12.5 16.5
90 11 15
80 10 13
70 9 11.5
60 7.5 10
50 6 8
40 5 6.5 Borderline
30 4 5
20 2.5 3 Severely depleted
Percent of
Reference Value Men (cm) Women (cm) Muscle Mass
Midarm Muscle Cirrcumference
100 25.5 23
90 23 21 Adequate




80 20 18.5

70 18 16 Borderline

60 15 14

50 12.5 11.5 Severely depleted
40 10 9
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UNA (g) = UUN (g) + (ABUN * 10)(W)(BW) + (BUN x10)(AW)
1000

Where

ABUN = Change in BUN (mg/dl) during the urine collection (Final BUN — Initial BUN)
BUN, = Mean BUN (mg/dl) during the urine collection [(Final BUN + Initial BUN)/2]
AW = Change in weight (kg) during the urine collection (Final weight — Initial weight)

W, = Mean weight (kg) during the urine collection [(Final weight + Initial weight)/2]



BW = Assumed body water as a proportion of body weight (normal value = 0.5 for women
and 0.6 for men; 0.05 is subtracted for marked obesity or dehydration; 0.05 is added for

leanness or edema)
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Test (Normal Values) Nutritional Use Cause of Other Cause of
Normal Value Abnormal Value
Despite
Malnutrition
Serum albumin (3.5-5.5 | 2.8 — 3.5 (compromised Dehydration LOW
g/dL) protein status) Infusion of Common-

Serum prealbumin,
alsocalled
transthyretin
(20-40 mg/dL; lower
in prepubertal
children)

Serum total iron binding
capacity (TIBC)

<2.8 (possible

kwashiorkor)
Increasing value reflects
positive protein balance

10 — 50 mg/dL (mild
protein depletion)

5— 10 mg/dL (moderate
protein depletion)

< 5 mg/dL (severe protein
depletion)

Increasing value reflects
positive protein
balance

< 200 (compromised
protein status, possible

albumin, fresh
frozen plasma,
or whole blood

Chornic renal
failure

Iron deficiency

Infection and other stress,
especially with poor
protein intake

Burns, trauma

Congestive heart failure

Fluid overload

Severe liver disease
Uncommon-

Nephortic syndrome

Zinc deficiency
Bacterial stasis/overgrowth

of small intestine

Similar to serum albumin

LOW
Similar to serum albumin




240- 450 mg/dL

Prothombin time
12.0 — 15.5 sec.

Serum creatinine
0.6-1.6 mg/dL

24- hour urinary
creatinine

500 — 200 mg/d
(standardized for
height and sex)

24- hour urinary urea

nitrogen (WUN)
less than 5 g/d

(depends on level of

protein intake)

Blood urea
nitrogen(BUN) 8-
23mg/dI

kwashiorkor)
Increasing value reflects
positive protein
balance
More labile than albumin
Prolongation (vitamin K
deficiency)

<0.6 (muscle wasting due
to prolonged energy
deficit)

Reflects muscle mass

Low value (muscle
wasting due to
prolonged energy

deficit)

Determine level of
catabolism (as long as
protein loss or less than
20 g total, but at least
100g carbohydrate is
provided)
5-10 g/d = mild
catabolism or normal
fed state
10 -15 g/d = moderate
catabolism
>15 g/d = severe
catabolism

Estimate protein balance
Protein balance = protein
intake — protein  loss
Where protein loss
(protein catabolic rate)
= [24-hr UUN (g) + 4] *
6.25
Adjustments required in
burn patients and others
with large non-urinary
nitrogen losses and in
patients with fluctuating
BUN levels (e.g., renal
failure)
< 8 (possibly adequate
protein intake)
12-23 (possibly adequate

>24-hour
collection

Decreasing

serum creatinine

HIGH
Iron deficiency

PROLONGED
Anticoagulant therapy
(warfarin)
Severe liver disease
HIGH
Despite muscle wasting-
Renal failure
Severe dehydration

LOW
Incomplete urine collection
Increasing serum creatinine
Neuromuscular wasting

LOW
Severe liver disease
Anabolic state




protein intake)

> 23 (possibly
excessive protein
intake)

If serum creatinine is
normal, use BUN

If serum creatinine is
elevated, use
BUN/creatinine ratio
(normal range is
essentially the same as
for BUN)

Syndrome of inappropriate

antidiuretic hormone
HIGH

Despite poor protein intake-
Renal failure (use
BUN(/creatinine ratio)
Congestive heart failure
Gastrointestinal

hemorrhage
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