CHIEF ASSESSMENT FACTORS

Anorexia

Beefy, Red Tongue or Magenta Tongue; Other Signs of Nutrient Deficiencies
Blood Type

Bruising

Concurrent Asthma, Cancer, Cerebrovascular Disease, Hemorrhage, Myocardial
Infarction, Renal Disease

Dietary Habits: Use of Heme and Nonheme Iron, Vitamin and Mineral
Deficiencies, Protein Intake, Vegan Lifestyle

Exposure to Lead Paint, Other Toxins

Family History of Allergies, Anemias, Cancer, Immune Disorders, and
_eukemias

-atigue

History of Alcohol and Nicotine Use

Infections, Sepsis

Lymphadenopathy

Medication Use (Prescriptions, Over-the-Counter) and Use of Herbal or
Botanical Medications

® Occupational or Environmental Exposure to Toxic Substances
® Previous Blood Disorder, Bleeding Tendencies, Blood Transfusion, or Exposure

to Radiation
Surgery, Especially Gastric, Hepatic, or Renal
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GENERAL INFORMATION ABOUT ANEMIAS

Blood contains plasma and cells. Plas‘ma is clegr and yfeﬂot:v
and makes up 55% of blood. It contains proteins, nume}n. S,
hormones, and electrolytes. White cells, red blood cells
(RBCs), and platelets make up the remaining 45% of blood.
The white cells fight infection, platelets are necessary for
blood clotting, and RBCs carry oxygen throughqut the bod)./.
Hepcidin, the main iron regulatory bomyme, 1S ma.d¢ pri-
marily in hepatocytes in response to liver iron levels, inflam-
mation, hypoxia, and anemia (Munoz et al: 2009).
Erythropoietin is the hormone that stimulates RBC Produc-
tion. The erythrocyte life span is 120 days, after which the
cells are destroyed by the spleen. Anemias are a set of hema-
tological disorders with a reduced number of RBCs, reduced
amount of hemoglobin (Hgb), or reduced number. of
volume-packed RBCs (hematocrit [Hct]). Excessive bleedlpg,
decreased RBC production, and increased RBC destruction
may lead to anemias. The main consequences of t}}ese disor-
ders include hypoxia and decreased oxygen-carrying capac-
ity. Overall, anemias affect over 3.4 million people in the
United States. Chronic disease and iron deficiency are the
most common causes. Other causes of anemias include pep-
tic ulcers, inflammation, infection, cancers, gastritis, liver

Anemia (!\Hb and Hct)
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Ceneral]}", Hgb’ serum iron, TIBC‘ 0‘: I:JIBC, aﬁd L " u.;’;.:,-.f 3'.1‘
Siein will establish iron status. In conditions due o bloog g
production Or cancers, other tests or pre llf S ATC ety
to determine the cause for abnormal iron levels. These g,
include a complete blood count (CBC) wmh d}ﬂ.‘em; tial, 7y
protoporphyrin (ZPP) immunological tests, NOTIMONE facr
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rate (SED rate), B or folate levels, gen.ctic .m&n& :"
biopsy, MRI, ultrasound, bone marrow asPJramm, ‘bloog
smears, urine or fecal sampling, scopes ('endmg ope o
colonoscopy), and tests associated wuh specific &m
conditions that can have anemia or iron overload, _
Anemias can be encountered with generalizeid or specific 4 _
nutritional deficiencies (Table 12-1). The nutritional anemjys  §
are caused by deficits, but not all anemias require nutritions] |
intervention. Use caution when evaluating single labmm 1
results: most anemias have a specific profile. For example,
iron and copper participate in one-electron exchange reac.
tions; the same property that makes them essential also gen-
erates free radicals that can be seriously deleterious to cells
(Arredondo and Nunez, 2005). Table 12-2 provides some key
definitions that are used to describe anemias. |

I
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MVCI

Retic | or (N) Retic, RDW!I

RDW (N) RDW (N) RDW (N)
Iron deficiency Thalassemia Chronic disease Immune hemolysis Folate deficiency Active hemolysis
anemia (IRDW) syndromes (SB Transient RBC membrane B,, deficiency with brisk
Thalassemia trait E{‘g'zsg;?;; ) erythroblastopenia disorder (HS, He) Bonre faivod Sehire reticulocytosis
Lead poisoning Eipy of Cﬁ"dhOOd RBC enzyme defects (aplastic anemia,
Chronic disease fSO' ofs Acute inflammation (G6PD, PK deficiency) Fanconi anemia,
Sideroblastic Hb E disorders Acute hemorrhage Microangiopathic DBA)
anemia Malignancy hemolysis (HUS, Myelodysplastic
TTP, DIC) syndrome
Sickle-cell anemia Hypothyroidism
Drug-induced
(anticonvulsants)

Review of smear

Further Diagnostic Test

Iron studies
Hb electrophoresis
Lead level

Red cell distribution width (RDW), a measure of heterogeneit
diseases and predicts mortality.

Review of smear

Further Diagnostic Test

Other diseases (infection, renal,
liver, metabolic)

Coombs test

Osmotic fragility
Enzyme assays (G6PD, PK)
Hb electrophoresis

Review of smear

- S
w

Further Diagnostic Test

———

Fo.me‘. B?E‘ level
Thyroid function test
Bone marrow aspirate

and biopsy *
Evaluate hemolysis

y 1n the size of circulating erythrocytes, is associated with some chronic



TABLE 12-1
protein

ron

yitamin ¢
meiﬂ E
Folic acid
vitamin Bs
yitamin Bz
yitamin K
Copper .
giboflavin (minute amounts)

Inadequate intake
o contribute to sq :_ .
vitamin By are amcmg nui
By; deficiency, iron or folate deficie

estinal (GI) bleedmg, mﬂ. nye '«azcii’\‘;j;} wﬂm ~r ﬂ i

causes of anemia mn "“d_ y. Anemias are more com-

mon in the hOSpilf'if.- f‘ mw_[ﬂy‘j 1“1 .;I UJT‘.@ e W vho live

dependently - loading. Lower numb

[ron is an essential mmr'j; utri
quate ervthropoietic function, '.
cellular immune re5ponses (N ?mm;
of the most frequently lacking
and developcd countnes. ‘f
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iron-deficient red cell productwn the appropnate combl-
nation of these laboratory tests help establish a correct
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TABLE 12-2 Deﬁmtlons

— — — ———

Acute anemia Precipitous drop in the RBC pﬂp“m“ due to | | | l
hemolysis or acute hemorrhage e Anorexia | | : |

Anemia Reduction in the number of circulating RBCs, the ¢ Ascites | T '
amount of hemoglobin, or the volume of - o Bowel irreqularity S |
packed RBCs (Hct) * C(Chest pain, palpitations |

Chronic anemia Anemia that lasts 2 months or longer - ¢ (Coldness of extremities

Hypochromia Blood condition in which there is a low level of * Dizziness, especially postural |
hemoglobin and color * Dyspnea, especially exercise intolerance

yperchromia Blood that is excessively pigmented - * Decreased libido or impotence

Microcytic anemia Usually caused by or resulting in iron deficiency; e Decreased urine output
RBCs are small in size * Difficulty sleeping or concentrating

Macrocyt,'c anemia Folic acid or vitamin By insufficiency; RBCs are * Fatigue, weakness, irritability
larger than usual ¢ Headache

are large, nucleated

are irregular in shape, * Mental status changes

* Pale conjunctiva :

MegalOblastic anemia Anemias in which there a
abnormal RBCs that

from pernicious anemid or Uus

immunosuppressive or antitumor drugs e Tachycardia
e Thirst _
’. ' on or chronic .
OMocytic anemias Inhibition of marrow by infecti g
disease; RBCs are of usual size " -
moglobin * Vertigo, syncope
N'megchmmia Blood with a normal color and level of hemog - ‘

@ -
R
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an iron-rich diet because absorption varies greatly. Although  For More Information
the absorption of dietary iron (1-2 mg/d) is regulated tightly, e National Anemia Action Genter
it is balanced with losses (Munoz et al, 2009). Dietary heme http://www.anemia.org/
iron is important and more readily absorbed than nonheme  ® National Heart, Lung, and Blood Institute Information Center
iron derived from vegetables and grains. Most heme is http://www.nhlbi.nih.gov/about/dbdr,/ i
absorbed in the proximal intestine.

Inherited Hgb disorders, such as sickle cell anemia e .
and thalassemia, can be attributed to the effects of natu- CITED REFERENCES )

ral selection. In environments in which malaria was com- A f;fé?;ldo‘)M,Nunez MT. Iron and copper metabolism. Mol AMIQ )
mon, carriers were protected and survived to have more . ..o MS;-;?\;)SA,I . =

. : u ‘ HR 4 R (1
children. 9009. pdate on iron physiology. Warld ] Gastroenterol. 157
ANEMIAS

ANEMIA OF CHRONIC DISEASE gy

NUTRITIONAL ACUITY RANKING: LEVEL 2

DEFINITIONS AND BACKGROUND

low total iron
with elevated

fl;:“.(:.‘“g capacity (TIBC), and low [m;f; o
. ’ . N ¢ “ . ‘rl 1 24 . : .
Anemia of chronic disease (ACD) IS the | condition of e of anl;ar.e identified. ACD is the secol.lcnmi
impaired iron utilization where functional iron (Hgb) is  results in increase i mma after anemia of iron dCﬁC'n el
low. but tissue iron (such as in storage). 1S n.ormal or high. Ing disease €A gesuont: OI‘blduy and mortality of thc‘.l,l i
ACD is known as anemia of inflammation (Al). Low Hgb, ‘ and Prchl, 2009). ACD is seen I emic

range of chroni
‘i : : Ba
e autoimmune, cancerous Or leu
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w macrophage iron retention |
pepeidin. Excess hepeiding Sk y oy
wwon cx;mrtcr, &mw ,' j\‘a-‘ﬁi - :x ;; ':. g
nd iron-absorbing mnmea @ 0 in m;
B(.(;u‘lb'(’ circulati'ng hepddin' ’ R |
Jetermination may aid to differ -
con-deliciency anemia to select
(Theurl et al, 2009). | e

Heb improvement is an independent
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of life improvement in anemic Paﬁemg, S = oy L)
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fon with 1ron for lh(me W»lth ACD can b& harmful an d m—h g | e L LI B » = ll)x* mb -
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result in- death. Levels of erythropoietin are reduced in T S A S e e,
ACD. The genetically engineered form (epoetin) can cor-  ga B o Ll RN ! el da PR |
rect anemia caused by cancer in about % ofpauems ' 'l'#-"r;
and may improve survival in HIV infection. e, ' :

Epoctin can ehliminate the need for wransfusions but is
ven cxpcnswe.

Successtul treatment of the underlying disease improves
\CD. but it not possible, treatment with erythropoietic
agents (ESAs), supplemented with iron if necessary, is help-
ful in many cases (Agarwal and Prchl, 2009). ESAs are safe
and may forestall some of the target-organ damage (Nurko,
2000).

e - inly Do

e Prevent infections or sepsis.

» Reduce fever and excessive inflammato
* Lessen bleeding tendencies and hemorrhages.

» Ensure adequate periods of rest. &*M
if needed. A '
Prepare for bone marrow transplantation, fr

Prevent further complications and decline in or

functioning. .

q ASSESSMENT, MONITORING, it
AND EVALUATION - ro0n AR HOMRITION _

e Provide a balanced diet that is easily prepared. with six

CLINICAL INDICATORS seriall fecilings

» Provide extra fluid unless contraindicated.

e If steroids are used, limiting sodium intake may be
needed.

* Correct iron overload where present.

Genetic Markers: Modifications of hepcidin gene eXpres-

’ . - . . - . -is.
sion suggest a key role for hepcidin 1n ron homeostas

HAMP is the gene that encodes hepcidin.

o ; Lo and Hct |
Clinical/History Headache, Hgbﬂl?&d}{) j
| irritability (H & Common Drugs Used and Potential Side Effects
Height (high)
i ' TTitin . : . . b
:)’\( 1{;:‘11[ . | Lab Work Sen;ql lflc)r ¢ Genetically engineered erythropoletun (epoetin) 1s often
ody mass index blood (g used; given weekly, it can improve quality of life and levels
(BMI) Complete Serum Fe f s ‘
[) . I : v. . COI_U][ (CBC) (‘l 1COSC (GIIIC) = e?elg'\.
Ael history BC count 1 e » Avoid iron supplements in this condition; they can be
ntake and R , ] he cidin Tmr;s e; harmful and even result in death.
output ¢ 1}‘)"? ! P ( i (AlD)  Corticosteroids may be used. Watch side effects of chronic
(14 O) (l\ 4 - 4»\lb1§rn1.11! use such as elevated serum sodium levels, decreased potas-
Blot "i_l-“"'“l“" lota lzi(:)\ C—rec1CFl\.i sium and calcium levels, and negative nitrogen balance.
- (BP) hm. l'li§' P(rfl’{; l) Hyperglycemia may occur; alter diet accordingly.
Fatigue and e Sl e s Antibiotics may be required when infections are present.

TIRC) (low) . ; X il
weakness (TIBC) ( Monitor for Gl distress and other effects.
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Herbs, Botanicals, and Supplements

e Herbs and botanical supplements should not be used
without discussing with the physician.

= Alpha tocopherol and Nacetylcysteine have been recom-
mended, but more controlled studies are needed.

NUTRITION EDUCATION, COUNSELING,
CARE MANAGEMENT

» Discuss needs of the patient, which are specific for signs,
symptoms, and side effects of any medications.

* Discuss nutritious meal planning. If patient has diabetes,
heart failure, or cirrhosis, counsel specifically for those
iSsues.

* (Correcting anemia in heart failure patients improves qual-
ity of life and exercise capacity in both men and women
(Fox and Jorde, 2005). Once improvement is noted, activ-
ity levels can be increased.

» Counsel about reduction of iron overload if present. For
example, iron-fortified cereals and oral supplements con-
taining iron should be avoided. Increase grains, fruits,
vegetables, cheese, and dairy foods; use fewer heme iron
SOUTCes.

ANEMIAS IN NEONATES

NUTRITIONAL ACUITY RANKING: LEVEL 2

DEFINITIONS AND BACKGROUND

g

Anemia of prematurity (AOP) is 2 normocytic, normochromic
anemia that presents with very low Hgb and low erythropoi-
etin level. Inadequate RBC production may occur, and the
average life span of these cells is about 35-50 days (compared
with 120 days for adults). Three causes of AOP include made-
quate RBC production, shortened RBC life span, or blood
loss. AOP is very common among those born prematurely,
where prevalence may be as high as 50% in those born before
39 weeks of gestation. It is also especially common in those
horn with weight below 1500 g (Haiden et al, 2006).

Hemolytic disease of the newborn (eryth roblastosis fetalis)
is 4 condition in which RBCs are broken down or destroyed
more rapidly than normal, causing hyperbilirubmemia, ane-
mia. or death; hemolytic disease of the newborn may occur in
Rh-positive babies born to Rh-negative mothers (Merck Man-
ual. 2009). Critically ill, extremely premature mfants develop
anemia because of intensive laboratory blood testing and
undergo multiple RBC transfusions in the early weeks of life
(Widness et al, 2005). Poor weight gain, apnea and tachypnea,
lethargy, tachycardia, and pallor are symptoms.

Reducing anemia in infants may be a preventive meas-
are 1o lower disease burden from infectious disease in this

; vl pe.ﬂ. denﬂvy "tated wiet o«
. male 1s-toften lnd-e* e w v b
¢l .femalﬁ ‘ necific atorv values (B,
" flgb gso 4s5ESS USING sex—spec"ﬁ‘ i o - YA OX ang
" - ' : R N '
Jorde, 2005)° ol "
Patient Education—F ood Safety _

: o srventeral n ’ 1y | ‘-;“‘2 e
if tube feeding o cEnies! Pareléiiﬁrea« sho ‘ ﬁ VCPN)
ceded, careful handwashing PrOEEE B §
For More Information
e Anemia of Chronic . / emerg/wpic’i?:‘t,hm

htq).://www.cmcdicin-c.co 1
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Fox MT, Jorde UP. Anemia, chronic heart failure, and the impact of majey,
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vplnerable population (Levy et al, 2005). Nutritional defi-
ciencies of vitamin E, vitamin B,,, and folate exaggerate the
degree. of anemia. Vitamin E supplementation, howevet
wl}en given to preterm infants, does not reduce the severity o
this anemia. Administration of vitamin B, and folate with €%
thropoietin and iron may enhance ely{hr()poietin-induced
erythropoiesis more than erythropoietin alone (Haiden €t al,
2006).

.W.hen detected early in pregnancy, iron-deficiency ah¢
mia 1s associated with a greater risl:’\’ of preterm délivef?’
i(r?tcfn:in,l ?.005)- However, it is important not to overdo ron
wit(h :n iltlgtl:‘el::;zeclls 0 kag‘b,‘ Hct, and ferritin are aSSOCia[:lg
delivery, and ])l‘ee(‘lt;} O.f, e gl‘owth restriction, Pret

‘clampsia (Scholl, 2005).
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available for DBA is bone o e et | P '
cell transplantation with human leukoeor oo : S€M- e Prevent further complications.
matched stem cells has been nced fov o o0 P UHLA)- e Support growth.
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ASSESSM'ENT,.; MONITORING.
AND EVALUATION

Genetic Markers: Anemia in a newt
by a genetic condition such as co ngenital hypoplas:
anemia. In DBA, a genetic aﬁeranfﬁméﬁ chi . 0SOm
19 has been noted. i -

use such as elevated serum sodium levels, de
Hyperglycemia may occur; alter diet accordir jb Besides
diabetes, glaucoma, bone weakening, and high blood pres
sure can occur, and the medmanon may ' ATk
- working for that person at any point in time.
* Antibiotics may be required when infections are present.
Monitor for gastrointestinal distress and other side effects.

Clinical/History Fatigue and
Height : &Pgn"r
Weight Foin
g:‘“ , Lab Work CRP e
let history Serum folic acid
Slow growth in ~ CBC and B,y | y
child (low RBC connt K" Na* Herbs, Botanicals, and Supplements
hefgh t— H & H q Calcium : | | oy
weight (>2 st.andar . Herbs an.d bot.anlcal supplements should not be used
percentiles) deviations without discussing with the physician.
BP below mean
Weakness for age)

NUTRITION EDUCATION, COUNSELING,
CARE MANAGEMENT

* Discuss needs of the patient, which are specific for signs

INTERVE NTION and symptoms and for side effects of any medications.
—

* Discuss nutritious meal planning.

‘ OBJECTIVES | * It patient has diabetes, counsel specifically for nutritional

management.

nation for tissues. | * Activity levels must be restricted to avoid accidents or falls
I)sis. Reduce fevers or excessive that could promote bleeding.

| * Referral to the Women. Infants, and Children (WIC) Pro-
side effects of treatments. gram can be beneficial. WIC programs are helptul in

Provide improved oxyge
.P'(‘\(fnl infections or se
nflammation.

Control hyperglycemia or other



improving Hgb concentration among young children
(Altucher et al, 2005). Age-specific values should be used
[0 assess progress:

S B - Ry & e L e — QJ——_—H-\——V—G*'——' W—

Age-Speaﬁc Values for Hemoglobin and Hematocrit

P S — — — —_—

— —-— — — . T— i, E—— -

Age Hb (9/""-) Het (%)
28-week gestation 14.5 - 45
32-week gestation 15 . 47
Term 16.5 51
1-3 days 18.5 56
2 weeks 16.6 53

— - — — ——— —— — T — ——— — - ——

Source: Merck Manual, http://www.merck. com/mmpe/pnnt/seclg/ch273/ch273b html,
accessed December 22, 2009.

Patient Education—Food Safety

If tube feeding or CPN is needed, careful handwashing pro-
cedures should be followed.

NUTRITIONAL ACUITY RANKING: LEVEL. 2
é DEFINITIONS AND BACKGROUND

Anemia of renal disease occurs in both acute and chronic
renal disease. This type of anemia is often normochromic,
normocytic, and sometimes microcytic. When the kidneys
become diseased, scar tissue forms and prevents the cells
that make erythropoietin from functioning. The buildup of
uremic toxins and decreased erythropoietin production
adversely affects erythropoiesis. The accumulation of toxic
metabolites, which are normally excreted by the kidneys,
shortens the life span of circulating RBCs. Management is
complicated by a vicious circle of cardiorenal anemia syn-
drome in which CKD, heart failure, and anemia exacerbate
each other (Besarab et al, 2009).

There 1s an inverse relationship between blood urea nitro-
gen (BUN) levels and RBC life span, but there is also dimin-
ished renal production of erythropoietin. If no cause for
anemia other than chronic kidney disease is detected on the
basis of the workup and the serum creatinine is =2 mg/dL,
anemia is most likely due to erythropoietin deficiency; meas-
urement of serum erythropoietin levels is not needed.

Anemia usually starts during the third stage of renal dis-
case, when glomerular filtration rate (GFR) is below 6()
cc/minute but before dialysis has started. Short daily
hemodialysis and daily home nocturnal hemodialysis can
control blood pressure and manage anemia in this popula-
tion (Pierratos, 2005). Correction of anemia appears to
improve cardiac function and quality of life without a
greater risk for adverse events (Besarab et al, 2009).
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ASSESSMENT, MONITORING,
AND EVALUATION

CLINICAL INDICATORS

Geneti.c M:E!rkerS’ In disorders such as type-2 diabetes,
chronic kidney disease is common. Anemia may be

present and cause fatigue and difficulty with daily
activities such as climbing stairs.

Clinical/History

Lab Work “Transferrin
Height CBC and RBC saturation
Weight count (serum iron
BMI Serum Fe X 100=
Diet history Hgb (may be TIBC)
BP <19 g/dL) <20%?
[& O Hct (often "Reticulocyte
Weakness <33%) hemoglobin
F atlglllle and Serum ferritin: COBEeRs
~pallor 10 ., (CHr)
D?'/:'I:int‘.SS ((le[i(:‘ii}x):éjute Serum soluble
leﬁcultv overload o (ransferrin
concentrating eceptlor
Shortness of A T[p,)(a()o Lo l(:"(l”f'lg)""
breath elevated?
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s+ Prevent infections
mﬂammat:ion. -

« Prevent further complications .‘mn"dd"’";::f failure. Fluid
may accumulate of] ?ﬁ,tluw_a,“ in th e |

’ Support Zrowtl in ok Aren. )

« Improve energy level anc
and infections.
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» Provide a balanced diet that
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Common Drugs Used and Potential S’ule Effects
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| * Iron therapy is effective in 30-50% of patients Wll'h CKD.
| A serum ferritin concentration of 100—500 ng/mkL is the
target during oral and IV iron therapy for predxalys;s and
SAMPLE NUTRITION CARE PROCESS STEPS * Herbs and botanical supplements’should notbeusedwﬁﬂ--
| ' out discussing with the physician. Because the use of CAM
Inadequate Vitamin Intake _ is increasing among children and adults with chronic ill-
Assessment Data: CKD with low erythropoietin production; Hgb nesses, efforts should be made to identify those therapies
12 and Hct >33% with EPO. Serum folic acid and vitamin By, that are beneficial, harmless, and cheap for possible inte-

levels remain low. Physical signs of vitamin el gration with conventional therapy (Oshikoya et al, 2008).
Nutrition Diagnoses (PES): . Inadequate vitamin intake related to Adverse side effects are possible.

poor oral intake as evidenced by diet history, recer;t ag;r:::é
low serum levels of By, and folate, and minimal use of pr

water-soluble vitamins. 4dition to EPO and
Delivery—In addition €O
Interventions: Food-Nutrient ements. Educate about

l %
ron, use vitamin By, and folic acid supp _ | ,
» daily and to retest ab work every * Discuss needs of the patient that are specific for signs and

od sources of folic acid and symptoms and side effects of any medications.

NUTRITION EDUCATION, COUNSELING,
CARE MANAGEMENT

vitamin B, . ¢ Discuss simplified, but nutritious, meal planning.
Monitoring and Evaluation: Lab WOk showing normall B1z anf i Patfliem has diabetes, heart failure, or cirrhosis, counsel
| folic acid lgevels Fewer complaints of fatigue; no physical signs 0 . j{)ea cally for nutritional management.
ctivity levels must be restricted to avoid accidents or falls

vitamin deficiency. that could promote bleeding.
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* People who take EPO shots should have regular tests to
monitor their Hgb. If it climbs above 12 g/dL, their doc-
tor should prescribe a lower dose of EPO.

Patient Education—Food Safety

If tube feeding or CPN is neede careful handwas
cedures should be followed.

For More Information . , - .

® American Association of Kidney Patients Ty A
h'wp://m;aakp;org/ aakp-library/ A'nemiﬂ,-i,x_l’f—Chmn‘i(t‘-lc;ldim‘gy-ﬂiscas@/ |

¢ Natonal Institte of Diabetes and Digestive and Kidney Diseases-Anemia
hirp: /7 kidneyniddk. nih Lov/kudiseases/ pubs/anemia/

® National Kidney Foundation — Anemia
http:// www.kidney.org/Atoz/ pdf/anemia.pdf”

NUTRITIONAL ACUTTY RANKING: LEVEL 1
DEFINITIONS AND BACKGROUND

Aplastic anemia is a rare bone marrow disorder with normo-
cytic, normochromic anemia in which normal marrow is
replaced with fat. Aplastic anemia, myelodysplastic syn-
dromes, and paroxysmal nocturnal hemoglobinuria (PNH)
occur when the bone marrow stops making healthy blood-
forming stem cells that produce RBCs, white blood cells,
and platelets. Telomeres, repeat sequences at the ends of
chromosomes, are protective chromosomal structures that
shorten with every cell cycle; aplastic anemia is associated
with inherited mutations in telomere repair or protection
genes (Calado, 2009).

In about 50% of cases, the cause may be inherited or due
to autoimmunity. In other cases, exposure to toxic agents
(e.g., radiation, heavy metals, inorganic arsenic) or use of
drugs (e.g., phenylbutazone, chloramphenicol, anticonvul-
sants) may be the cause. Use of interferon-gamma (IFN=y)
may be responsible for certain aspects of the pathology seen
in bone marrow failure syndromes, including aplastic anemia
(Zeng et al, 2006). Signs and symptoms are listed in Table 19-
5.

Ireatment includes blood transfusion, preventive antibi-
otics, careful handwashing, hormone therapy, Immunosup-
pressive therapy, and medications to enhance bone marrow
cell production. Severe aplastic anemia (SAA) is life threat-
ening and can be treated with bone marrow transplantation,
immunosuppressive therapy, and high-dose cyclophos-
phamide (Brodsky et al, 2009). Resolution of iron overload
(such as serum ferritin >1000 ng/mL) should be addressed
before transplant because it may lead to lethal infections
(Storey et al, 2009).

Fanconi’s anemia (FA) is a rare, genetic disorder charac-
terized by multiple congenital anomalies, progressive bone
marrow failure, and an increased prevalence of leukemia or
liver cancer (Fagerlie and Bagby, 2006). FA is characterized

APLASTIC ANEMIA AND FANCONI'S ANEMIA
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by delayed bone marrow failure with progression to aplastic

ey

anemia. [t may be apparent at birth or between ages 2 angd
15 and is characterized by deficiency of all bone marrow ele-
ments including RBCs, white blood cells, and platelets (pan-

cytopenia). FA is associated with cardiac, kidney, or s eloral
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abnormalities as well as vitiligo or patchy, brown discol

orations (pigmentation changes) of the skin. =vi'!,
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TABLE 12-5  Signs and Symptoms of Aplastic or ~
Fanconi’s Anemias |

- ’

Blood in stool

Bronzing of skin (café au lait spots)
Dizziness

Headache, irritability

Hemorrhagic diathesis (gums, nose, GI tract, urinary tract, vagina)
Hemosiderosis with resulting cirrhosis, diabetes, heart failure
Increasing fatigue and weakness

Increasing or persistent infections |
Irritability

Missing or horseshoe kidney (FA)

Missing or misshapen thumbps (FA)
Nausea

, Mps, ribs (FA)
Slow thought Processes, headache

Small head, (ow birth weight (FA)

Tachycardia, tachypnea, dys
Waxlike pallor
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ASSESSMENT, MONITORTN
AND EVALUATION dhast )

of Fanconi’s anemia.

Clinical/History  Lab Work White blood cell
Height RBC count (WBLY) ecunt
Weight (decreased) A]b(<1500)
BMI Prothombin 3 ~.
Diet history time (PT) CRt;)ansthyretm
?f; _ psi i Alanine amino-
51 problems Gluc Eransiorase
See Table 12-5 Granulocytes (ALT)
also (decreased) Aspartate
Bone marrow Transterrin STt T A
biopsy H & H ferase (AST)
Ultrasound Platelets Bilivabin
Hand x-ray or (decreased)
CT scan

* SAMPLE NUTRITION CARE PROCESS STEPS

Self-Feeding Difficulty

Assessment Data: Low BMI, medical hx with diagnosis of.Fancom”s
anemia, misshapen thumbs with difficulty holding utensils.

Nutrition Diagnoses (PES): Self-feeding difficulty (NB-2.6) related

Ing enough at mealtimes. | |
t delivery—add extra kilocalories

fancs -nutrien
Interventions: Food-nu . fats and carbohydrates.

' tr
to foods and recipes, such as €X R
[nclude extra protein-rich foods as tolerated between

h a
: that can be taken throug
Serve finger foods and beverages es in
straw (m?lkshake, eggnog). Educate parents ?bOt”taﬁgazfergy-
menus and foods for greater intake of nutrien .

=11dS e se
iense foods. Counsel for ways to enhanc
of adaptive feeding equipment.

Monitoring and Evaluation: IMPTO it
better intake from nutrient and energy

saills using adaptive feeding tools.

vement in BMI over time and
ods. Enhanced

- S — -

SECTION 12 » HEMATOLOGY: ANEMIAS AND gy

INTERVENTION

* Prevent infections or sepsis. Reduce fevers,

* Reduce bleeding tendencies and hemorrhagec

* Ensure adequate periods of rest. | |

® Prepare for splenectomy or bone marrow ransplantation
* Prevent further complications, where possible, and de Fin
in cardiovascular and hepatic functions. ol vy, il

. FOOD AND NUTRITION

* Replenish nutrient stores.

* Provide a balanced diet that is easily prepared, with six
small feedings.

* Provide extra fluid unless contraindicated (35 cc /kg or
more ).

* If patient has mouth lesions, avoid excesses of hot or cold
toods, spicy or acidic foods, or foods with rough textures.

* If steroids are used, limit sodium intake.

Common Drugs Used and Potential Side Effects

* Growth factors (erythropoietin, G-CSF, and GM-CSF)
may help to improve blood counts.

* Corticosteroids may be used. Side effects of chronic
use include elevated serum glucose and sodium levels,
decreased potassium and calcium levels, and negative
nitrogen balance.

* High-dose cyclophosphamide is highly effective therapy
for SAA, but large randomized controlled trials are nec-
essary to compare with either bone marrow transplanta-
tion or use of antithymocyte globulin and cyclosporine
(Brodsky et al, 2009).

* Antibiotics may be required for infections; monitor
for GI distress and other side effects.

* Aspirin should be avoided because it may aggravate
blood losses. Other drugs that may aggravate the con-
dition include chloramphenicol, phenylbutazone,
sulfa drugs, and ibuprofen. Each of these has specific
Gl side effects that should be monitored (see index
for more information).

* Alist of drugs that can cause acquired aplastic anemia
Is found at http://www.wrongdiagnosis.com /a/aplastic_
anemia/medic.htm#medication causes list

Herbs, Botanicals, and Supplements

* Herbs and botanical supplements should not be used
without discussing with the physician.

" 4

NUTRITION EDUCATION, COUNSELING,
CARE MANAGEMENT

* Discuss needs of the patient, which are specific for signs
and symptoms and for side effects of any medications.
e Discuss simplified, but nutritious, meal planning.




tary folic acid to the bioavailable form.
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Folic acid is composed of a pterin ring connected to f-
aminobenzoic acid (PABA). Humans do notgeneratefalate
because they cannot synthesize PABA. The amino i'aai‘dr hlStl-
dine is metabolized to glutamic acid. Fa-r:m-lmmqglutanuc
acid (FIGLU) is an intermediary in this reaction, and
tetrahydrofolic acid is the coenzyme that converts it to gluf
amic acid. Under normal conditions, sufficient intake of
dietary histidine can prevent anemia. When (.ileta.ry mtakle
of histidine is diminished or urinary excretion 15 greatly
ncreased, anemia results. Folate deficiency depletes histi-

dine through increased urinary excreton. ‘DNA and matu-

Folic acid is needed for the synthCSIS of D | 1 linical
ration of RBCs. Deficiency of fol ate. T ]eafl t(z;;r::‘?l?gv;scular
abnnrmalities, including macrOC}.’UC _aneni;laa T cjildi'n col-
diseases, birth defects, and Cal:qnogerleﬂsm(il; enerfll}’ IS
orectal cancet ) Folic a_cid—deﬁClt?nCy anfabsof%)tion, alco-
aused by inadequate diet; intestinal ma

"olism, or pregnancy (Tal’)(:lcdi 2;18 L.yperchromic , Macrocyuc,

Folic acid deficiency Yl . ilar hematOIOSical changes
] Py . . P > (' . ’ ~
Negaloblastic anemia. Because 8l tant to check the
Occur with vitamin Byg deficiency: - is best

rum levels of vitamin By2 along Wi

-

measured by RBC folate becaus
and reflect more recent intake,
‘Homocysteine elevation is a risk factor for v:

: l_:‘_l‘__’:-ﬂ‘ :
LY L e

’I ."_fl.'l'.._. | S ) ‘A ‘

- R J"“
Folic acid anemic cells are hypochromic and macrocytic. Adapted from
Anderson’s Atlas of Hematology; Anderson, Shauna C., PhD. Copyngh
2003, Wolters Kluwer Health/Lippincott Williams & Wilkins.
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TABLE 12-8 Conditions and Medications That Deplete
Folic Acid

NUTRITION AND DIAGNOSIS-RELATED CARE r’

— o O S— — — —

Aging

Alcoholism

Blind-loop syndrome

Burns

Cancers

Celiac disease

Crohn's disease

Dialysis

Elevated homocysteine levels
Hemolytic anemias

Hepatitis

Infection

Inflammatory diseases
Malabsorption

Megacolon

Pregnancy and lactation
Smoking

Stress

Surgery

Medications that interact with folic acid:

e Antiepileptic drugs (AED): phenytoin, carbamazepine, primidone,
valproic acid, phenobarbital, and lamotrigine impair folate absorption
and increase the metabolism of circulating folate

= (Capecitabine: Folinic acid (5-formyltetrahydrofolate) may increase the
toxicity of Capecitabine

e Dihydrofolate reductase inhibitors (DHFRI): DHFIs block the conversion
of folic acid to its active forms, and lower plasma and red blood cell
folate levels. DHFIs include aminopterin, methotrexate, sulfasalazine,
pyrimethamine, triamterene, and trimethoprim. Administer leucovorin at
the same time

» Nonsteroidal anti-inflammatory drugs (NSAIDs): NSAIDs inhibit some
folate dependent enzymes. NSAIDs include ibuprofen, naproxen,
indomethacin, and sulindac

» Cholestyramine, Colestipol, Cycloserine, Isotretinoin, oral contraceptives,
Methylprednisolone, pancreatic enzymes, Pentamidine, Sulfasalazine
either decrease folic acid absorption or increase excretion

» Smoking and alcohol: reduced serum folate levels may occur

W

folate insufficiency in the periconceptual period, there are
also inborn errors of folate metabolism that aggravate the
problem.

DNA methylation occurs by transfer of a methyl group
from Sadenosylmethionine (SAM) to cytosine (Abdolmaleky
et al, 2004). SAM serves as a methyl group donor in important
functions such as changing norepinephrine to epinephrine,
chromatin remodeling, RNA mhibiton and modification,
and DNA rearrangement (Abdolmaleky et al, 2004). Prenatal
intakes of folic acid, vitamin By, choline, and betaine influ-
ence the degree of DNA methylation (Waterland and [irtle,
92004 ). Methylation affects adult susceptibility to asthma, can-
cer. autism, bipolar disease, Alzheimer’s disease, stroke, and
\(}gi/()l)}ll'(’lli2l.

Folate deficiency can result in congenital neural tube
defects and megaloblastic anemia; inadequacy is associated
with high blood levels of the amino acid homocysteine,

— e ———————

e -
- —

which has been linked with the risk of arterial gj
dementia, and Alzheimer’s disease (Malouf et al, 9,

Decreasing or low levels of folic acid may also be assocjyg
with depression in older adults.

ASSESSMENT, MONITORING,
AND EVALUATION »

CLINICAL INDICATORS
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ciency, and formiminotransferase deficiency are genetic
defects. MTHFR deficiency causes neurological prob- -

lems even without megaloblastic anemia. MTHF
morphisms on chromosome 1 affect 10% of the world’s
population, especially Caucasians. Varied DNA methyla-
tion patterns influence the biological response to food
components and vice versa (Milner, 2006).
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Clinical/History Lab Work Serum Fe r e
Height RBC folate Megnn?e?c d)
Weight (<140 ng/ volume T
BMI mL) — best (MCV) _
Diet history Serum folate Leukopenia
BP (<3 ng/mL) WBC
[& O MTHER alleles? Urinary !
Weight loss Mild  fornaiihing
Anorexia, mal- hyperhomo- olutamic acid
nutrition cystinemia 1IN aftor
Smooth and (15-25 O
sore red mmol/L) Serologic '
tongue Moderate hyper- testing for
Diarrhea homocystine- xietal cell
Fatigue, lethargy mia (26-50 P d infrinse
Poor wound mmol /L) ?;: tol? (IF) |
healing Low RBC b g
Coldnessof ~ H&H v Schilling
extremities CBC (macrocytic t(vs s
History of cells) sk
alcohol Transferrin |
abuse? Serum B
INTERVENTION
o

»

Increase folate in diet and supplemental folic acid 1
alleviate anemia.

Improve diet to provide nutrients needed to make RB(JS
folate and other B-complex vitamins, iron, and Protcm‘
Instruct patient to correct faulty diet habits if relevant
Check for malabsorption syndromes (cehac dise2s"
l)lin(l-l(mp syndrome, congenital or acquired megawl.om
Crohn’s disease) and correct these as far as p()&qblf
through use of medications and other treatments.
Monitor serum folic acid status regularly.
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MAO A |—> 5-Hiaa

Serotonin e
\ |
SHT e 1
T’Y‘-"Qphan Methionine i | ;
Pheylalanine’ > |
Tyrosine :
Dopa ,.
DHPR
Dopamine -
Inosine
co. ‘ |
NE Oz B o ctaing O 1 P Hypoxanthine
COMT Taurine <= Hypotaurine «+>4— Sulfinic <—2- Cysteine | o
Acid Glutamic acid + ATP
Normetanephri T . <
e @)« © e
MAO B Glutamic Acid + _-Glutamylcysteine
_=Sulfinylpyruvic
VMA or: Acid GSH Synthetase
Sulfate SUOX —Sulflte ¢—>1 Glutathione
Pyruvic Acid
Folic acid-B,, pathway, showing the many substances that could be impacted by deficiency or genetic alterations.
. FOOD AND NUTRITION e Folic acid is distributed widely in green leafy vegetables,
st citrus fruits, and animal products. Ingestion of one fresh
» Provide a diet that is high in folate, protein, copper, iron, fruit or vegetable pr ()\fides sufficient folic acxd.for mOost
| o | people. Other sources include fish, legumes (dried beans
and vitamins C and Be.

and peas), whole grains, leafy dark green vegetables,
broccoli, citrus juices, berries, and meats.

BRI = CESS STEPS ¢ Food manufacturers in the United States have fortified
SAMFLE NUTRITION CARE PRO grains with folic acid since 1998. These fortified foods
Inadequate Vitamin Intake and Food- and include most enn'.ched breads, f!ours, corn meal, rice,
Nutrition—Related Knowledge Deficit n(.mdlcs, macaroni, and othc.'r grain produc.ts.

L Ass ; f MTHFR (C>T) allele and spina bifida in < Dfi’l-\ lh‘«?l |)1'(>Y1(ic> bl'fmd, liquid, or soft food.s may be

| essment Data: Hx 0 e of folate from diet and no needed for patients with a sore mouth; six to eight small

| two infants. Diet Hx shows poor 1ntake O RS, meals may be helpful.

use of supplemental sources. Dislikes fruits an . 3
Nutrition Diagnoses (PES): Inadequ;?te vitamin mta.kedc;fi | oda;Zet
(NI 5.9.1.9) related to lack of folic acid food sources 1n dally

. RBC
as evidenced by headache, fatigue, dec:r.eased.s(:lntjz’:r;i da;n?n B
folate, and giving birth to twoO infants with splmd el
| Past 5 years. Food and nutrition-rElated KDOWISHIC

‘ in accurate
1.1) related to lack of prior expos.ure anccli t:ntj(:ls; i]ntake oy
nutrition-related information as evidenced DY

: vegetables. '
Ing sources of folate, eSPeCially from frutts anc.i 9. | supple- !
| Interventi ND 3.2.1, 3.2.3 9-—-multivitamln/m1nera pp
i rventions:

. mca/d. E 1.2—pn-
ment, folic acid supplement of L dditional 400 mcg/

- ... of food sources rich
i ority modifications to diet including ad.d1t1(f)(:10d sramid, and bal-
| Infolic acid, basic information concerning

anced meal planning.

Common Drugs Used and Potential Side Effects

Supplements of folic acid (Folvite) are better than diet
alone to alleviate the anemia. Folate deficiency is gener-
ally treated with 800-=1000 g of folic acid daily. Leucov-
orimn is an active reduced form.

Be aware of the interdependence between vitamin By
and tolic acid, especially in older individuals. Vitamin Bis
helps methylate folic acid so that it can travel into cells.
The transport form is 5-methyltetrahydrofolate. Because
B, deficiency can produce anemia similar to folate def-
ciency, there is a risk that folate supplementation can

Aeca nonth follow-up visit accept- delay the diagnosis of By deficiency, which can lead to
n:

Monitoring and Evaluatio all for daily US€ of folic acid irreversible neurological damage (Malouf, 2009).

ance of sypplements, dietary rec oL planning for meeting basic * S-methyltetrahydrofolate is an option for supplementd

sources, and efficacy of personal 5 “ ton and fortification without masking the anemia of vita-
d servings-

utrition needs/food pyrami min B, deficiency (Pentieva et al, 2004). Metafolin 1s @
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registered trademark of Merck; Deplin is one brand, con-
taining 7.5 mg of L-methylfolate.

Herbs, Botanicals, and Supplements

* Herbs and botanical supplements should not be used
without discussing with the physician.

2

NUTRITION EDUCATION, COUNSELING,
CARE MANAGEMENT

* Vitamin C promotes absorption of folate from foods. See
Table 129 for a list of folate sources.

¢ Pregnant women should receive appropriate counseling;
30% may have a folate deficiency. Daily needs increase
by approximately 200 pg over the adult requirements of
400 pg. Folate protects against neural tube defects in the
first trimester.

W
TABLE 12-9 Folic Acid Sources |

— — O — — —

-

Source Folic Acid (.9)
Breakfast cereals fortified with 100% of the DV 400
Beef liver, cooked, braised, 3 ounces 185
Black-eyed peas, immature, cooked, boiled, half cup 105
Spinach, frozen, cooked, boiled, half cup 100
Great Northern beans, boiled, half cup 90
Asparagus, cooked, four spears 85
Broccoli, cooked, half cup 84
Rice, white, long-grain, parboiled, enriched, 65
cooked, half cup
Vegetarian baked beans, canned, one cup 60
Spinach, raw, one cup 60
Green peas, frozen, boiled, half cup 50
Broccoli, chopped, frozen, cooked, half cup 50
Eqg noodles, cooked, enriched, half cup 50
Avocado, raw, all varieties, sliced, half cup sliced 45
Peanuts, all types, dry roasted, 1 ounce 40
Lettuce, Romaine, shredded, half cup 40
Wheat germ, crude, two tablespoons 40
Tomato Juice, canned, 6 ounces 35
Orange juice, chilled, includes concentrate, 35

three-fourth cup

t—mmmm;

Derived from: NIH Fact Sheet, http://ods.od.nih.gov/factsheets/folate.asp, accessed
December 27, 2009.

Patient Education—Food Safety
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Food folates are oxidized easily and destro
cooking; advise patients accordingly.

If tube feeding or CPN is needed, careful handwashing pro-

cedures should be followed.

For More Information

FOLIC ACID DEFICIENCY ANEMIA—
REFERENCES SR

Abdolmaleky AB, et al. Methy

Malouf R, et al. Folic acid with or with

Milner JA. Diet and cancer:

Morris MS, et al. Folate and

E-medicine
http://www.emedicine.com/med/topic802.htm

Folic Acid Supplements
http://ods.od.nih.gov/factsheets/folate.asp

March of Dimes-Folic Acid Deficiency
http://www.marchofdimes.com/professionals/19695_115 l.asp
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Type

Acquired autoimmune
hemolytic anemia

familial hemolytic jaundice
(spherocytic anemia)

blucose-6-phosphate
dehydrogenase (G6PD)
deficiency anemia

fereditary nonspherocytic
he"'Olytic anemia

"amin E-sensitive
hemolytic anemia

'—‘—F"-‘—“"

‘adequate intake of vitamin E and
: breada\) * " germ, almonds, sunflower seeds, sunflower or safflowe
Atk ol e “oil, peanut butter, peanuts, corn oil, spinach, broccoli
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A rare autoimmune disorder characterized by the premature destruction of RBCs. Normally, RBCs have a life span of
120 days before the spleen removes them, but in this condition, RBCs are destroyed prematurely. Bone marrow produc-
cells can no longer compensate. This anemia occurs in individuals who previously had a normal RBC system.

tion of new \ . 54 A 8 : -
Patients with autoimmune hemolytic anemia usually are associated with thrombosis

A hereditary anemia in which RBCs are shaped like spheres rather than their normal, donut-like shape. Jaundice and
nemia occur from destruction of the abnormal cells by the spleen. Surgical removal of the spleen usually is indicated.

There is no permanent cure
seen in about 10% of Afn’can.-Am.erican males ir? the United States and is also common in persons from
the Mediterranean area o Asia. The sev.enty c'hffe.rs among different pppulations. In the most common form in the
. __American population, the deficiency is mild, and the hemolysis affects primarily older RBCs. In Caucasians, GBPD
szcéiaenncy tends to be more serious because even young red blood cells are affected. It affects millions of people world-
e

it especially in malaria-prone areas | . , ‘ .
enetic blood disorders charactenzed by defectw.e RBCs (erythrocytes) that are not abnormally “'sphefe

" (s herocytes)- Membranes of RBCs, abnormal metabohs.m of a chemical contained in hemoglobin (porphyrin),
Sthggﬁcie';cies in certain enzymes such as G6PD or pyruvate kinase are thought to be the cause of these disorders
an

50 may occur in infants who receive polyunsaturated fatty acids (PUFAs) without adequate vitamin E. Children
This condition brosis should be screened for vitamin E-deficient hemolytic anemia

u

—

This anemia 15

A group of raré g
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SAMPLE NUTRITION CARE PROCESS STEPS

 Assessment Data: BMI 20, recent weight oss 108. GI distress and
pallor noted. Diagnosis of hemolytic anemia with splenectomy
Nutrition Diagnoses (PES): Unintentional weight loss related to
GI distress and loss of appetite as evidenced by recent weight
loss of 10% in 6 weeks.

Interventions: Prepare for splenectomy; use nutrient-dense and
energy-rich foods as tolerated, such as milkshakes or eggnogs with
or between meals. Educate patient about ways to enhance food
intake while not feeling well.

Monitoring and Evaluation: Postoperative evaluations; return of
appetite and improved intake. No further weight loss; eventual
weight regained. |

soybean oil. Good sources of zinc include oysters, beef
shank, crab, pork, chicken, lobster, baked beans, cashews,
and yogurt.

Common Drugs Used and Potential Side Effects

* For hemolytic anemia that is sensitive to vitamin E defi-
ciency, watersoluble vitamin E (alpha-tocopherol) is
likely to be given daily. Avoid taking with an iron supple-
ment, which could interfere with utilization.

* Persons with G6PD deficiency need to avoid exposing
themselves to certain medicines such as aspirin (acetyl-
salicylic acid), certain antibiotics used to treat infections,
fava beans, and mothballs.

* Medicines can improve autoimmune hemolytic anemia
(AIHA). Where prednisone i1s used, monitor for side
effects. Monoclonal antibody therapy such as rituximab is

used in difficult cases; it appears to be a safe and effective
option (Hoffman, 2009).

IRON-DEFICIENCY ANEMIA

NUTRITIONAL ACUITY RANKING: LEVEL 2

DEFINITIONS AND BACKGROUND

Hgb transports oxygen to the tissues and carbon dioxide
back to the lungs where it 1s exhaled. Hgb levels are influ-
enced by sex, age, altitude, and smoking. In the adult male
and the elderly, iron deficiency is usually caused by chronic
blood loss. In children and women, low intake of iron may
be a problem. The nutrient most commonly deficient in the
world is iron. Iron deficiency aftects two billion people,
mostly in developing countries (Lynch, 2005).
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O'Brien, 2004).
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e discuss, n layman’s terms, the role of vitamin B
lipid oxidation and utilization. DIcuss SOurces of polyu,
saturated fatty acids (PUFAs) ?lf}_d Wl:'l}’ ¢{ﬁe§sﬁ3ﬁ§-_‘__ d be
controlled. Discuss sources of vitamin Eln the:r d €t naty.
ral sources are more bioavailable than synthetic : ources,

« Discuss exercise tolerance and ability to eat sul

amounts of food as related to fatigue.
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anemia that is sensitive to vitamin E deg.
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Patient Education—Food Safety

If tube feeding or CPN is needed, careful handwashing p
cedures should be followed. "

:

For More Information

® American Autoimmune Related Diseases Association, Inc. e |
http://www.aarda.org

® Medline

http://www.nlm.nih.gov/medlineplus/ency/article /00057 1 .htm

® NIH - Hemolytic Anemias
http://www.nhlbi.nih.gov/health /dci/Diseases/ha/ha_whatis.html

HEMOLYTIC ANEMIAS—CITED REFERENCES

Galati G and O'Brien PJ. Potential toxicity of flavonoids and other dietary

phf:nolics: significance for their chemopreventive and anticancer prop-
ertes. ree Radic Biol Med. 37:287. 2004.

Hoffman PC. Immune hemolytic anemia—selected topics. Hemalology Am Soe
Hematol Educ Program. 80-86, 2009, |

|
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IMpaired cognitive function, koilony
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Ollfme of blood, packed by centrifug®
AITIEr protein that picks up i;‘()ll from the
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RBCs in g given vy
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Intestines,

Absorption of Iron

. . occurs i . S
N the liver, splee “urs in the ferrous form; storagt

» and bone marrow. See Table 12-12 for
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TABLE 12-11  Stages of Iron Deficiency
f Iron "
stages 0 - iagnostic
eficiency Indicator Range
- Stainable bone marrow iron Absent |
sepletion of Total iron binding capacity =400 wg/dL
iron stores Serum ferritin concentration <12 MQ/L
<20 pg/L +
low Hb or Hct
indicates iron
: deficiency
stage 2 Transferrin saturation <16%
Farly functional Free erythrocyte protoporphyrin =70 pg/dL
iron deficiency Serum transferrin receptor erythtocyte
>8.5 mg/L
Stage 3 Hemoglobin concentration <12 g/dL
Tron deficiency Mean cell volume <80 fL
anemia

) :.—:_—‘J-"——M—
Adapted from: Dietary Reference Intakes for Vitamin A, Vitamin K, Arsenic, Boron,
Chromium, Copper, Iodine, Iron, Manganese, Molybdenum, Nickel, Silicon, Vanadium,

and Zinc (2002), Iron, p. 302 Food and Nutrition Board (FNB), Institute of Medicine
(IOM).

content of iron in various body sources. Approximately 90%
of the body’s store of iron is reused. Diet replaces iron lost
through sweat, feces, and urine. The duodenum (upper
small intestine) is where iron is best absorbed. Damage or
surgery of the duodenum can greatly inhibit total iron
absorption, thus leading to greater risk of deficiency. Table
12-13 describes factors that can modify iron absorption..
IDA is the final stage of a long period of deprivapon.
serum ferritin (storage form) is the most useful test to differ-
entiate IDA from ACD. Iron deficiency is relatively common
n toddlers, adolescent girls, and women of Fhildbearlllg age.
Ingestion of cow’s milk causes occult intes‘tmal blood loss in
‘oung infants. The Hgb content of | reticulocytes (YO‘;H_?
RBCs) is a good indicator of iron deficiency a.nd IDA, mhc. 1;1'
dren. Risk of iron deficiency may be underestimated 1n high-
risk populations.
- Postpartum anemia is as :
Uredness. palpitations, and matema! 1
ransfusions and iron supplementation
the treatment of IDA. Erythropoietin ma

sociated with breathlessness,
nfections, and blood

n have been used 1n
y be usgtful.
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TABLE 12-13

R — e, F—

Factors That Modifylmn Abs

_ T il N

Factor Description | :

Physical state Heme > Fe?* > Fe¥* "
(bioavailability) , L

.

Hemigastrectomy, vagotomy, pernicious anemia

High gastric Ph

histamine H,-receptor blockers, calcium-baseq
Disruption of Crohn’s disease, celiac disease (nontropical
intestinal structure sprue)
Inhibitors Phylates, tannins, soil clay, laundry starch, iron
overload
Competitors Cobalt, lead, strontium
Facilitators

Ascorbate, citrate, amino acids, iron deficiency

From: Information Center for Sickle Cell and Thalassemic Disorders. Iron deficiency.
Available at http://sickle.bwh.harvard.edu/fe-def.html.

Celiac disease may be present in children and is associ-
ated with IDA (Goel et al, 2005). In persistent IDA, screening
for celiac disease (anti-tissue transglutaminase antibodies),
autoimmune gastritis (gastric, anti-parietal, or anti-IF ant-
bodies), and Helicobacter pylori (IgG antibodies and urease
breath test) is recommended (Hershko and Ronson, 2009).

Because menstruation increases iron losses each month,
women of childbearing age tend to become iron deficient.
When there is not enough Hgb, free erythrocyte protopor-
phyrin (FEP) accumulates. Athletes are also at risk for iron
deficiency. Recreational athletes should be screened for
iron deficiency using serum ferritin, serum transferrin
receptor, and Hgb (Sinclair and Hinton, 2005).

As many as 25% of children and 20% of those seen in
mental health clinics have pica, which is characterized by
persistent and compulsive cravings to eat nonfood items.
Pica can occur in pregnant women, in autism, and in per-
sons with brain injuries. Pica is seen in about half of patients
with iron deficiency; it is a consequence of iron deficiency
and is relieved by iron supplementation.

Exposure to lead also has a significant effect on Hgb and
Hct levels. Serum levels above 50 mcg/dL are a problem.
Lead poisoning reduces Hgb production, causes iron defi-
ciency, and elevates FEP as the precursor.

Poor intake of vitamins A. By, C, and E, folic acid, and
riboflavin is also linked to the development and control of
IDA. Multiple micronutrient (MMN) supplementation
during pregnancy reduces the risk of low birth weight,
s'mall‘-for-gestational age, and anemia; MMN supplemehta-
tion 1improves CD4 counts and HIV-related morbidity and
mortality in adults (Allen et al, 2009). |

When Hgb levels are seriously l()w; the heart is particularly
vulnerable. Anemia in heart failure patients is associated with
}*ed.u(‘ed exer.cise tolerance, increased heart failure hospital-
:zatu)ns, and Increased all-cause mortality (Stamos and Silver,
.2()()9)t Wh.mle-blood transtusion or IV iron may be needed.
[ron f‘.m‘t-lhcati(m of food is also a cost-effective method for
re(lucmg the prevalence of nutritional iron deficiency. In
populations where voung children are routinely fed cooked

rice daily, tortifying it with iron helps improve iron status
(Bemnner et al. 2010).
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ASSESSMENT, MONITORING,
AND EVALUATION

Genetic Markers: Mutations in a type-Il serine protease,
matriptase-2,/ TMPRSS6, are associat.ed. with severe fron
deficiency caused by inappropriately high levels of hep—
cidin expression; hemojuvelin is a cell surface protem
that regulates hepeidin expression (Lee, 2009).

Clinical/History Flatulence, Mean c‘ell Hgb
- vague (MCH)
Weight abdominal (decreased)
BM' ‘ pains Mean cell Het
Dl::l history Anorexia (MCHC)
Bl’ ; Diarrhea (decreased)
L Glossitis, CBC (every
P a.!lor | stomatitis 3-6 months
B“‘f‘"’ ; "*Pi‘“’“' Ankle edema after initial)
{hdpe( " Tingling in Transferrin
“"S‘“‘-m“‘f ) extremities (increased)
(koilonychia) 1 tiions MGV (<80)
Stool examina- Alopecia RBC (small
U‘i’“ for microcytic,
occult Lab Work hypochromic)
blood WBC/
Impaired cogni- Ferritin o dieysnids]
tive function (decreased (increased)
Blue sclerae stores in liver, TIB(’ (increased
Impaired spleen, bone >J350 we/dL)
CXErcIse Marrow; : :
| Reticulocyte
tolerance levels are count
Weakness, <20 g/L)
s L Serum copper
fatigue Serum iron |
o= 45 | Cholesterol
Vertgo (low) (Chol)
Headache, H & H (Hgb 1S Test 1:01' H lori
irritability more “ P
Heartburn sensitive)
Dysphagia

SAMPLE NUTRITION CARE PROCESS STEPS

Harmful Beliefs About Food

Assessment Data: Diet hx indicates pica during this pregnancy.
Mom states that “the starch is good for my baby.” Eats starch
after each meal. Twenty-weeks pregnant; age 19. Low H & H.

Nutrition Diagnoses (PES): Harmful beliefs/attitudes (NB-1.2)
about food or nutrition-related topics.

| Interventions: Initial/Brief nutrition education (N.I.2.2) to pro-
vide basic nutrition-related educational about food and foods
rich in iron; reasons to discontinue eating starch and to begin
taking a prenatal vitamin. Counseling—work with client to set
goals for a healthier pregnancy. |

Monitoring and Evaluation: Improvement in H & H. Discontinu-
ation of pica. Positive pregnancy outcome.

— - — I —— i s, S R —. -

+ Alleviate cause of the anemia and associated anoreyj,
o Provide adequate oral iron to replace losses or defiy.
especially heme sources of protein (liver, beef, oysiey,
lamb, pork, ham, tuna, shellfish, fish, and poultry),
o Provide an acid medium to favor better absorpiigy,
Fnhancers include gastric juice and ascorbic acid, Foqyq
sources of vitamin C should be included daily.

« Monitor and correct pica, including geophagia (clay
ing), amylophagia (starch eating), ice eating, or any leyq

exposure. }
e Avoid or correct constipation. - w
s Screen for IDA or sports anemia in athletes (Sinclair ang
Hinton, 2005).
e Reduce iron inhibitors, such as excessive fiber (as iy
whole grains), phytic acid (as in spinach, bran, legumes,
and soy products), tannins in tea, and polyphenols in cof-
fee or red wine. In many developing countries, cereal
and legume-based diets contain low amounts of bioavail-
able iron, which may increase the risk of iron deficiency
(Zimmermann et al, 2005). '

. FOOD AND NUTRITION

e IfIDA is related to inadequate iron in diet, usually adding
three portions of lean red meat (heme iron sources) per
week, along with all other essential vitamins and minerals,
will correct the anemia. The average mixed diet contains
approximately 6 mg of iron per 1000 keal. Iron absorp-
tion increases as stores become depleted. Good sources of
iron include liver, dried beans, egg volks, kidney, lean
beef, dark meat of chicken, salmon, tuna, dried fruits,
enriched whole-grain cereals, molasses, and oysters.

e Heme iron is found readily in beef, pork, and lamb; con-
sume with fruit or fruit juice. Heme iron is absorbed well,
regardless of other foods in the diet.

* Nonheme iron absorption is greatly affected by other

foods. Absorption of nonheme iron is best in the presence

of foods rich in vitamin C or with heme-containing source:

Increase intake of vitamin C (oranges, grapefruit, toma-

toes, broccoli, cabbage, baked potatoes, strawberries:

cantaloupe, and green peppers), especially with an irof
supplement.

Detect pica and discuss with patient. Pica substance ma}

displace other important foods, leading to nutrient mak

nutriion. The ingested substance may also be toxic.
lea, cottee, wheat brans, and sov pro(iucts tend to inhibt

absorption of nonheme iron. Monitor use carefully: 2V
eXCesses.

Common Drugs Used and Potential Side Effects
(Table 12-14)

" . Fmogl R = . - . aron
* It anemia is caused by an increased demand 101 o

such as a growth spurt (toddlers, adolescents) OF Prc.g
nancy, oral s ' inorgani®
ancy, oral supplementation may be necessary: inorg

I,
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o tablets (Feostat, Fergon, Fe osol)
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PrOIOAR ettt s T e g T
f,_o".ged'l’elease ferrous sulfate (Slow Fe) improves iron absorption with fewer side effects than ctarday
eIrous sylfat oo an standard

pills. Other forms include ferrous fumarate (Femiron, Feostat, Fumerin,

Enten'c'COatF-‘d or sustained-release jron M nd ferrous gluconate (Fergon, Ferralet, Simron). These may cause gastric irritation and constipat )
Jeme iron (Proferrin Forte) y e §Xpe.ns1ve and often carry the iron past maximal absorption site in the upper intestine. |
11515 a medical food that contains heme iron plus folic acid. It is absorbed regardless of achlorhydria 4

and has fewer GI side effects than IV or ferrous iron sources. It can be taken with or without meals,

pgrenteral OF IV iron Can'h |
an be administered by injection or infusion. This therapy is reserved for cases of trauma where blood (oss

E hf? ‘t.h.fr,eatening and is not used for insufficiency due to inadequate dietary iron intake. Imferon can
. € given intramuscularly, if oral iron is not tolerated; pain and skin discoloration may result.

an empty stomach, but with
effects.

Ir(m.pil].S should be ta}(en 2 hours before or o T
nu»d}cat%ons. Ir01.1 can inhibit the effectiveness of thyroid
mv(.h(‘fitl()nS, arn 'tll.)l(?tlcs, and some antidepressant drugs.
Once mgc.‘sted, It 1s Imperative that the stomach contains
acid to dissolve the iron salt; if taking antacids or H2
blockers such as cimetidine (Tagamet), the iron salt will
not dissolve.

The amount of elemental iron contained in iron pills will
vary. A 325-mg supplement is probably made of ferrous
fumarate or gluconate, with only 100 mg of elemental
iron per pill.

Heme iron supplements (such as Proferrin) can be taken
with meals, unlike ionic iron preparations, which must be
taken on an empty stomach between meals. However,
individuals with allergies to beef, milk, or other dairy
products should not be given Proferrin.

[t takes 430 days to note improvements after iron therapy,
especially in Hgb levels. Hgb should rise 0.1-0.2 g/dL/
day afte’r the fifth day of treatment; then should rise
2.0 g/dL/week for 3 weeks. Iron therapy should be con-
tinued for at least 2 months after the Hgb has returned to
normal to replenish the iron Stores. ,, T
OR SIOLESGES replaCCd .aftel.‘ ]—.3 IT](m):lt ixslc(l)ividu(als can.
[ncreased supplementationl m.nom _ s SEOTAQE
cause additional, unnecessary 1ron to go Into ¢ ge,
reflected by ferritin elevation.
ASpIrin or C()rticosteroids ww‘C
peptic ulceration. Vitamin C

food if there are Gl side

an cause GI bleeding or
and nutrient levels may be

decreased.

. jcat . 1uding antacic |
dYome medications, including « P X B
tablets may alsO reduce the €

of other drugs, including [hcj it d the anti-Parkinson’s
cillamine, and Cipl‘()ﬂ()xaClﬂ 33] bidopa Wait 2 hours
N A 7 Ct : '
| e e d(_) a arl y
drugs methyldopa, levodop ~ and iron supplements.
between doses of these drugs .

ls, can reduce 1ron

NUTRITION EDUCATION, COUNSELING,
CARE MANAGEMENT

Hgb is made from protein, iron, and copper. RBCs are
made from vitamin By, folacin, and amino acids. Explain
which foods are good sources of iron, protein, vitamin C,
and related nutrients. v
Temporary changes in stool color (green or tarry and
black) are common with supplements; this is not cause
for alarm. To avoid side effects of supplements, take them
with meals or milk; food iron has fewer side effects.

Foods and substances that can interfere with the absorp-
tion of iron include calcium, tannins, which are found in
coffee, tea, grapes, red wine, purple or red rice, and bran
fiber or chocolate. Avoid excesses of oxalates, alkalis, and
antacids; discuss sources. Iron supplementation is best
taken 2 hours after consuming these substances.

The average American diet contains 10-20 mg of iron
daily, roughly 10% of which is absorbed. Avoid overdos-
ing with iron supplements. The body can only synthesize
5-10 mg of Hgb per day, and excesses may work against
the immune system.

Local or systemic infections interfere with iron absorp-
tion and transport.

In children under age 2, limit milk intake to no more
than 500 mL/d for better iron status.

Explain nonfood pica—clay, starch, plaster, paint chips—
and the relationship with nutrition. In food pica in which
singular foods are eaten instead of balanced meals, the
foods chosen are often crunchy or brittle. Excessive con-
sumption of lettuce, ice, celery, snack chips, and choco-
late has been noted; after iron supplementation, cravings
often subside.

[ron deficiency may be partly induced by plant-based diets
containing low levels of poorly bioavailable iron (Kesa
and Oldewage-Theron, 2005). Young people who follow a
vegan diet should have their iron status monitored closely.
Use culturally appropriate nutrition counseling. In some
cultures, boys may be fed iron-rich foods preferentially
over girls; counseling should be designed to 1mprove
intake by girls (Shell-Duncan and McDade, 2005).

4 Su ppleme“ts Patient Education—Food Safety

‘€rbs, Botanicals, an | eedi PN i |
If tube feeding or CPN is needed, careful handwashing pro-

d not be used
cedures should be followed.

ements shoul
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HEMOGLOBINOPATHIES

Retinopathy,

blindness\ (=X
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Stroke

LUNG:
* Pneumonia
* Infarcts >
Reversibly x A’Clge chest
sickled syndrome
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Srytirucys — Atrophic spleen
Iron overload
* Heart KIDNEY:
* Liver * IConcentrating ability
Pigment- * Infarcts
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sickled endothelium of femoral head
i - Rearrangement
— of membrane
K*, H,O phospholipids
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Thrombosis of Slin Llcors

small blood
vessels

Adapted from: Raphael Rubin, David S. Strayer, Rubin’s Pathology: Clinicopathologic Foundations of Medicine, 5th ed. Philadelphia:

Lippincott Williams & Wilkins, 2008.

DEFINITIONS AND BACKGROUND

Sickle cell disease (SCD) is the most common genetlc.. disorder
of the blood. SCD involves anemia that 1s hereditary fu’]d
hemolvtic. Cells in SCD are crescent shaped and l.)ccome rigicl;
they lodge themselves in the capillaries of L‘he p(c?n 1phe1dl-bl;m(l
system outside the heart. The sickling of RB l.,.s oi.c;ur‘s‘ gvlle.ll'
partially or totally deoxygenated Hgb In()le(.‘.uk(l..s (ll.stm ll l 1(1;:
F g » e > S y . _‘_Lw . > o(, “
Normal disk shape, producing stiff, sticky, sickle-s m]])((. ¢
: ole- this causes vaso-occlusion as
that obstruct small blood vessels; this causes V‘“[“:";’“ ‘; ' "
. 0y 2 O ar . » ’
well as deprivation of oxygen to l)or_i.y tissues ( C\\‘dl( sc "d.‘,
2005). Evervone with SCD has chronic hemolytic dnc.mld.. vas-
2). Everyc | A > ‘hronic organ
Culopathy vas clusive disease, acute and chroi o
}I)(ll ],\, \(IS(H)(( , ‘ . : h()l.). 2()()8)
‘amage, and shortened life span ,('Sl( - ]‘ . :[1 zﬁunlmnia sickle
SCD has several forms including sickle cell anc 3 K
| _4 e cell thalassemia disease. It 1s usu-
¢ vear of life. Routine use of daily
/ smmunization of children with
: snza vaccination after
Pneumococcal vaccine, annual influe nza \l%((”nl}h el gl
| : -occal vaccination atter £ vear:
b ! . > 7 11111 )‘()(()((dl VacCc o
nonths of age, and me & asures (Mehta et al, 2006).
Olage are Important preventve Meastess h sickle cell ane
The larg lation in the world with sic ‘
& largest papUia : it most commonly
MIa s in Africa. While this condition . .

cell | lgb C disease, and sickl
ally detected within the firs
dtibiotics until 5 vears of age,

affects blacks of African descent, it is also found in people
of Middle Eastern, East Indian, and Mediterranean origin.
About 100,000 Americans have SCD (~1 in every 400-500
African-Americans). Carrier frequency varies, with high
rates associated with zones of high malaria incidence. Carri-
ers are often protected against malaria.

Patients with SCD are at risk for delaved growth and sex-
ual maturation; acute and chronic pulmonary dysfunction:
stroke; aseptic necrosis of the hip, shoulders, or both; sickle
cell retinopathy: dermal ulcers; and severe chronic pain
(Edwards et al, 2005). The homozygous state (SS) is assoct-
ated with complications and a reduced life expectancy.

Chronic anemia, pallor, and jaundice result because sick-
led cells do not last as long as normal blood cells. Bone mar-
row functions at six times the normal rate. Because there are
tewer cells, the blood is thinner or anemic. When RBCs are
destroyed, bilirubin is released into the blood and turns the
whites of the €yes to a shade of vellow.

Inadequate dietary intakes of folate are common, whereas
vitamin By intakes are usually adequate. Low RBC folate lev-
els may occur. Serum total ll();'ll()('\-'sl("ill(' (tHcy) levels may bc.
clevated in this population: grcaicr intakes than normal of
folate may be needed., Elevated tHey levels contribute 1O
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pulation. Children
B concenrattons.

k for nll[l'i-
te 1ll-

thrombosis, a frequent event in this po
with sickle cell anemia have lower vitamin .

Infants and children who have SCD are at 113
tonal deficiencies and loss of body mass during .acu o
ness. Suboptimal vitamin A intake 1s common, with m‘m‘
frequent hospitalizations and poor growth. Lo.w serun? vi 3
min D status is highly prevalent in children wgth SGD; Vlm
min D status is associated with season and dietary m.mke -
Prepubertal children with SCD may have zinc deficiency
and may benefit from zine supplementation. | '

There is an underlying defect in lipid metabohsrp assoCl-
ated with SCD, manifested during the fasting state; this abnor-
mality in lipid homeostasis has the potential to alter RBC
membrane fluidity and function in SCD patients (Buchowski
et al, 2007). Individuals with SCD have reduced levels of EPA
and DHA in red cells, platelets, and mononuclear cells due to
peroxidation from compromised antioxidant competence
(Ren et al, 2008). Because dietary omega-3 fatty acids reduce
prothrombotic activity, include omega-3 fatty acids in diet and
in supplemental form.

Cellular and tissue damage is caused by hypoxia, oxidant
damage, inflammation, abnormal intracellular interactions,
and reduced nitric oxide bioavailability (Steinberg, 2008).
Young children with SCD are at a very high risk of stroke, with
microvascular occlusion and painful episodes (Adams, 2007).

Aggressive antibiotic therapy and transfusions can save
lives. Transfusion is indicated for symptomatic anemia and
specifically to prevent stroke, during acute stroke, and for
acute chest syndrome (Roseff, 2009). Although life saving,
transfusion therapy has resulted in the majority of sickle cell
anemia patients being at risk for iron overloading and hemo-
siderosis-induced organ damage (Vichinsky et al, 2005). Iron
overload has become easier to manage with the introduction
of an oral iron chelator (Adams, 2007).

Acute chest syndrome, triggered by infections and fat clots
in the lungs, 1s the leading cause of death in sickle cell ane-
mia. Treatment includes hydroxyurea therapy to decrease the
frequency of painful episodes and hematopoietic cell trans-
plantation (Mehta et al, 2006). Bone marrow transplantation
requires a perfect match from a sibling. Because patients with
SCD have problems with surgery, including prolonged bleed-
ing, vitamin K should be given preoperatively (Raffini et al.
2006). Use of transcranial Doppler ultrasonography helps
identify asymptomatic, at-risk children who should be consid-
ered for chronic blood transfusions (Mehta et al, 2006).

Studies of gene expression are bringing new solutions.
Human progenitor cell (from bone marrow, peripheral blood
stem cells, or umbilical blood) transplant can cure the disease
and 1s used for patients with severe disease for whom conven-
tional therapy may not be eftective (Roseft, 2009).

ASSESSMENT, MONITORING,
AND EVALUATION

CLINICAL INDICATORS

Genetic Markers: Sickle cell anemia is an autosomal
recessive disease caused by a mutation in the hemoglobin

some 6q23 and BCL11 A on chromosome 2pig
account for 20-50% of the cornon vatiation in feg
Hgb levels in p@ﬁents Wlth o _8 Oe‘ﬁ !' emi T ! -
et al, 2009). SNPs have also been found in Kygg
(Sebastiani et al, 2009).

Clinical/History Lab Work
Height C.BC’ WBC . N ] alance
Weight Sickle cell test 4, =5
BMI Hgb (often low) oy
Diet history Het s olesti i
BP Serum Fe a T N
1& O (increased
Chronic anemia, from 4
pallor hemolysis)
Jaundice RBPd d)
Bone pain ( ecreased)  p e
Abdominal Bilirubin - o:fy Ssute
pain tHcy (often b
Breathlessness elevated) . ]
Lower leg Transferrin bf‘ car bcm !
ulcers saturation .
Casts or blood in Serum folic acid ((i;)%x(l)df .
urine and By p g 9)
: - Uric acid
Excessive thirst  Serum and (increased)
CT scan or MRI urinary zZinc . pp. o4 INR |
INTERVENTION
s
o onrcrives

Jaundice, and hepatitis.

Supplement diet with missing nutrients. Correct any mak
nutrition.

Reduce oxygen debt and hemolytic crises.
Reduce painful cramps, liver dysfunction, cholelithiass.

Lessen .llkelihood of pressure ulcers, infections, and
xen'fll. failure. Infections may include pneumonia, chole-
cysuus, osteomyelitis, or urinary tract infections.

loss of usual bod

Yy weight in the last 2 months.

Moniton‘ng and Eva

l 1 © 2 . - in
Ppetite and intake “ation: Weight records, improvements
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ABLE 12-17 ‘Equation to preg;,. .
adolescents with Sickle Cely Dis:at si" in

gasal energy requirements are highe
than in healthy control subjects (

N~

(g/dL)
ofE (kJ/d) = 5461 + 77,7 X weight (kg) — 233,
remales: REE (kcal/d) = 1100 + 133 X weight (kq) — 30 »

hemoglobin (g/dL) T
REE (kJ/d) = 4603 + 55.6 X weight (kg) ~ 126.2 x he

w

» Maintain adequate hydration.

« Promote normal growth and development, which tend to
be stunted 1n children. ,

Dy gax? - g ¥
» Prevent chronic hypoxia, which can lead to lower intel-
lectual performance.

* Improve quality of life and ability to participate in the
activities of daily life.

@ Foop AND NUTRITION

* Include food sources of omega-3 fatty acids; vitamins D,
C, A, B,, and Bg; folic acid; and HBV proteins; ensure

adequate zinc and riboflavin.
» Estimate fluid and energy needs; increase diet as needed

(Table 12-17).

* A multivitamin—-mineral supplement should be recom-
mended: one without excess iron 1s important wh.en L;ans-
fusions are used. Avoid excesses of iron, including from

tube feedings or parenteral nutrition.

. - ' ' ation. Nightly
* Energy deficits are commonll in this popul g

‘ 1t atus. While
tube feeding can help to Improve nutritional status. Wi

- : p % - “ ,e
: S . has been suggested, mol
supplementation with argimine ha 828

studies are needed.

Common Drugs Used and potential Side Effects

s ibuprofen) may be used. Moni-

[ distress. |
Hydrea) can be used to

* Pain medicines (such 2 4
tor for all side effects and G1
apy (Dr(_))\ld.

9 (COX-2) inhibitor

sted 1N children with

Rofecoxib i1s a €
approved for pain anc
no adverse ettects. |
Rituximab may be€ used to |}
Action disorde

yrevenl delayec

iransfusion re
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Herbs, Botanicals, and Supplements

* Herbs and botanical supplements shonlq . '
without discussing with the physician. Lot be used

* A phytomedicine, Niprisan, may reduce episodes of tom
crisis associated with severe pain, 4 es(’f

NUTRITION EDUCATION, COUNSELING
CARE MANAGEMENT P%

* Indicate which foods are good sources of folic acid.
HBYV proteins, zing, riboflavin, and vitamins A, C, p, g
Bﬁ, and Bw. ' :

* Discuss ways for easy meal preparation because fatigue
tends to be a problem.

® Quality of life 1s often decreased among adults with SCD,
and health professionals should try to offer assistance
that will help improve this quality (McClish et al, 2005).

Patient Education—Food Safety

If tube feeding or CPN is needed, careful handwashing pro-
cedures should be followed.

For More Informat-ion

® American Sickle Cell Association
http://www.ascaa.org/

e National Institutes of Health (NIH)-Genes and Disease
http://www.ncbi.nlm.nih.gov/disease /sickle.html

e NIH-Sickle Cell Anemia
http://www.nlm.nih.gov/medlineplus/sicklecellanemia.html
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OTHER BLOOD DISORDERS

BLEEDING DISORDERS: H

NUTRITIONAL ACUITY RANKING: LEVEL 2

- MORRHAGE AND HEMOPHIL]

-

-

| | ’ oIS Ua

where bleeding gums, abnormal menstrual bleeding -
g DEFINITIONS AND BACKGROUND bleeds, and bruising are the symptoms. Desa ag A
. 1 . 3 i e e o T "| o 1o lenrxlony D"'_'$.‘;._5J..,f :
The circulatory system is a closed system, with low volume brand factor, which reduces the bleeding tendency,
and high pressure. It provides efficient delivery of nutrients The immune response to coagulation factors Vip ,
to all tissues. When there is volume loss, a large decrease 1n e t1 on of inhibitory anﬁ‘bodi-es.' comp *N
nutrient dehivery occurs. treatment of hemophilia; regulatory T cells (T eg) bl ]

Hemorrhage is the excessive discharge of blood from a : mportant component of the mechanism by which tolep,..
ruptured vessel. Bleeding, (bright red in spurts from an | ﬁxaimained (Cao et al, 2009). New gene therapy , -
artery; dark red and steady flow from a vein) can be exter- N e protoc ols are under study. )y dang
nal, internal, or into skin or other tissue. When massive, a TP RS J -
hemorrhage can cause such symptoms as rapid, shallow
breathing; cold, clammy skin; thirst; visual disturbances; and
extreme weakness. Loss of more than 20% of blood volume
causes hypotension and tachycardia; loss of more than 1
quart of blood may lead to shock. Peptic ulcer, hemophilia,
spontaneous liver rupture, or stroke may lead to a hemor-
rhage. In some cases, surgery may be necessary. In chronic
myelogenous leukemia (CML), a slowly progressive disease,
platelets are increased in number and easy bleeding occurs.

1o stop a hemorrhage, blood must clot properly. Blood

clots when its fibrinogen is converted to fibrin by action of

: ’ ;
&‘n‘.s o
e

I

ASSESSMENT, MONITORING,
AND EVALUATION

&Y CLINICAL INDICATORS

of cases, shows a mutation in the FVIII gene. Pec ple

thrombin. Vitamin K works as a coenzyme that converts glu- with Hemophilia B have low or missing levels Qf(:;lT
tamic acid to gamma-carboxyglutamic acid; this helps to factor IX. Hemophilia affects mostly males, although
bind calcium and is required for the activation of the seven women carry the trait. i
vitamin K-dependent clotting factors in the coagulation
cascade (Table 12-18). Clinical/History Temperature Excessive or easy
Hemophilia is an inherited bleeding disorder. Diagnosis Heioht [& O bleeding '
may be early in life, or later after surgery or trauma. In Weight Blood in urine  Excessive -
severe cases, serious bleeding may occur without any cause. BM? or stool? bruising
While internal bleeding may occur anywhere, bleeding into Dict histo Petechiae Nose bleeds )
joints is common. Standard treatment involves replacing the BP s Hemophiliac Abnormal
missing clotting factor. In pregnant women who carry the Pul arthropathy menstrual
trait, a C-section is often recommended. Von Willebrand dis- e bleeding

ease is the most common hereditary bleeding disorder,

TABLE 12-18 Blood Clotting Factors That Involve Nutrition

f— S— c— —
—
N— _
- N — ———
e
- - I

The coagulation cascade involves a series of steps that stop bleeding through clot formation. Vitam "

: : : in K-d : -
the liver. Consequently, severe liver disease results in lower blood levels of vitamin K-dependent clotting fea ’Zi"dent coagfjlatlon fac‘Fors are Synthegglzdblleed‘
ing (hemorrhage). The following factors involve nutrition: ors and an increased risk of uncontrolled D

I. Fibrinogen
II. Prothrombin
III. Thromboplastin

IV. Calcium

In hemostatic (bleeding) disorders, it is important to evaluate for bleeding problems in the family hist °
prior blood transfusions. Bleeding disorders include a number of conditions in which people tend ¢ ory, histo
plasma proteins (clotting factors). Normally, clotting factors form fibrin that stops bleeding. In p|

Some bleeding disorders are present at birth (hemophilia and von Willebrand's disease), or

disease, use of anticoagulant drugs or prolonged.use. of antibiotics, bone marrow problems, leukemia
these disorders, vision loss can occur from bleeding into the eye, or anemia may result, - PTégnancy-associated eclampsia, or snake bite). 11

: . or ther ,
may one day be available to treat the bleeding disorders. ¢ May be neurological problems or even death. Gene therdP!

—_— —— T I  r—
%.‘—
h‘- -
T — ‘M‘n,. . .-/

0 bl "y of heavy menses or easy bruising, and
eed'eed !Onger, ClOtﬁ”Q involves about 20 different
INg disorders, the process does not occur normal

they ¢ .
Y €an be acquired (such as vitamin K deficiency, sever

-

ivel



-

Lab Work Thmmbinlime i | SO
| (hrombs. ransferyip
(‘k-.;igui;lllot’l mbln C

restung added 1o Alb

In i(‘|1lil.(i()nal mnc to d‘Ot CBC
normalized . easured H &)
.;:\INR)—- Fibrinogen | ?eﬁgp
e 4 Plate’letc " Ciome iy
p;;»longedr | ount Sel‘llm fOliC Cid
Activated partaal l(::a}’ :}e) and Blg‘ i
thromboplas- , “OThal) TIBC
in time X Vo Wil‘l&bmd ’ (glcreased)
- PTT) factor level Creatinine
(reduced?) Crp
INTERVENTION
‘ JBJECTIVES

.\l‘cdxcal management is designed to control bleeding,
take care of the underlyving cause of the bleeding, and
replace lost blood. Transfusions may be needed. Less
severe hemorrhages may require iron, vitamin B, and
tolic acid to help replace RBCs.

Support ervthropoiesis.

Control intestinal impact of gastrointestinal bleeding,
which can cause a protein overload.

Prevent hypovolemic shock (low cardiac output, decreased
blood pressure, and decreased urinary output) from
uncontrolled bleeding.

' FOOD AND NUTRITION

Ensure that diet is rich in proteins, iron., folic acid, vitamin
B,,, and copper. - | '

Check need for vitamin K. Patients with intestinal or hver
disease mav become deficient. If medications to replace

SAMPLE NUTRITION CARE PROCESS STEPS

——

|
|
|
|

| Culty with dental surgery and

| .

-

Inadequate Vitamin Intake

Assessment Data: Bleeding disorder (Hemophilia A)Avlm't‘h neaatzy
bruising and blood in urine and stool. Currently taking Alphanate;

itamin K levels
scheduled for dental surgery in 2 weekf. Seirrt:n;—g(t;ng; N
low, Diet hx shows little intake of any vitam

itamin K1 lated
Nutrition Diagnoses (PES): Inadequate vitamin K intake rela

ing di minimal dietary intake as ev.i-
to hereditary bleeding .dlsontde'r( TZ\(,]@[S, e g e

: te.
e hile taking Alphana
urine and stool even W : defivery dentify foods that could

Interventions: Food—nutrien te about the sources of vitamin

be included and tolerated. Educjltivitam,-n_mineral supplements
K from diet. Counsel about M

4+ 2mi _120 g per dose).
that contain a desired dose of Vitamin K (10 1L

’ . d
: of blood in urine an
gt on: Fewer episodes . _mineral sup-
Moni nd Evaluation: . itamin—-mineral sup
gtool.tigzge:sy bruising. Tolerance for multivita

vitamin K. No diffi-
l foods [mproved serufm levels of.
iy with dantal 8 excessive bleeding.

SECTION 12 » HEMATOLOGY: ANEMIAS AND 8Logp

Food Serving m_l Bt
Kale, raw One cup (c‘hmed) “Lu—;‘;&g
Broccoli, cooked One cup (chopped) 420
Parsley, raw One cup (chopped) 324
Swiss chard, raw One cup (chopped) 299
Spinach, raw One cup (chopped) 120
Leaf lettuce, raw One cup (shredded) 118
Watercress, raw One cup (chopped) 85
Soybean oil One thsp 26
Canola oil One tbsp 20
Mayonnaise One tbsp 12
Olive oil One thsp 7

Source: U.S. Department of Agriculture. USDA national nutrient database for standand

reference, release 16. Available at http://www.na&.usda.gov/ﬁvicﬁoodmmp/m/
SR16/wtrank/wt_rank.html.

vitamin K are used, diet should provide a balance withour
excess. Monitor content of meals or enteral feedings and
multivitamin supplements carefully to ensure that all
RDAs are met without excesses (Table 12-19).

Common Drugs Used and Potential Side Effects

* Avoid aspirin, NSAIDs, and other blood thinners. Oral
anticoagulants, such as Warfarin, inhibit coagulation
through antagonism of the action of vitamin K. Inadequate
gamma-carboxylation of vitamin K-dependent proteins
will inhibit clot formation. Patients waking these drugs are
cautioned against consuming very large or highly vaniable
quantities of vitamin K in their diets: thev need a reason-
ably constant dietary intake.

¢ If vitamin K is needed, it is available in multivitamins and
other supplements in doses that range from 10 to 120 pg
per dose.

* Alphanate (antihemophilic factor) is approved to decrease
bleeding in patients with bleeding diseases who must have
surgery or other invasive procedures. People with hemo-
philia and their families can be taught 1o give factor VIII
concentrates at home at the first signs of bleeding. XY\-
THA 1s a new recombinant factor VIII product for both the
control and prevention of bleeding episodes and surgical
prophylaxis.

* FEIBA therapy, consisting of activated prothrombin com-
plex concentrate (aPCC) and recombinant activated factor
VII (rFVIla), is effective and safe for reducing bleeding in
hemophilia A (Valentino, 2009).

Herbs, Botanicals, and Supplements

* Herbs and botanical supplements should not be used
without discussing with the physician.
¢ Potential adverse effects of high vitamin E intakes in

humans, such as bleeding, are not clear (Hathcock et al.
2005).

e
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J

NUTRITION EDUCATION, COUNSELING,
CARE MANAGEMENT

* Blood donors should be alerted to the need to.repla’c?
daily iron intake by 0.7 mg for a year. Every pint is equiv-
alent to 250 mg of iron lost. :

* Discuss adequate dietary replacement for lost nutrients.
A multivitamin—mineral supplement may be indicated.

Patient Education—Food Safety

If tube feeding or CPN is needed, careful handwashing pro-
cedures should be followed.

For More Information

® All About Bleeding
hitp: //www.allaboutbleeding.com/

¢  Anemia from Excessive Bleeding
hitp://www.merck.com/mmhe /secl4, ch172/ch172b.html

Blood Line | :
. hup:/',’uww.blm)dhnc.net/

s International Society on Thrombosis and Haemostasis "=
http:_//%’w.ism.org/ 4 L
: vilia Foundation '
National Hemophilia Foundationt = .
y th: //www.hemophilia.org/ about/programs.htm
world Federation of Hemophilia ——
; 1\: :‘;; //www.wfh.org/2/ docs/Publications/Diagnosis_and_Treq ibne
Gudelines. Mng_Hemophilia.pdf A S

.

-

HEMORRHAGE AND BLEEDING DISORDERS—CIT
REFERENCES :

Cao O, et al. Role of regulatory T cells in tolerance to coagulation AClors
J Thromb Haemost. 7:88S, 2009. | il

Hathcock JN, et al. Vitamins E and C are safe across a bmad'mngg,af takes,
Am | Clin Nuty: 81:736, 2005. : | e—_

Valemi}{o LA. Assessing the benefits of FEIBA prophylaxis in haemm

patients with inhibitors. Haemophilia. 2009 Dec 16. [Epub aheg
print] ﬁi-

HEMOCHROMATOSIS AND IRON OVERLOAD

NUTRITIONAL ACUITY RANKING: LEVEL 2

Hypopituitarism

Skin pigmentation

Cardiac failure

Hepatocellular
carcinoma

Cirrhosis

Diabetes

Arthropathy

Testicular atrophy

Adapted from: Rubin E MD and Farber JL MD. Pathology, 3rd ed. Philadel-
phia: Lippincott Williams & Wilkins, 1999.

g DEFINITIONS AND BACKGROUND

Hereditary hemochromatosis (HH) is one of the most com-
mon autosomal recessive disorders among Caucasians. One
in 200-400 individuals of Northern European ancestry is at
risk for hemochromatosis (Camaschella and Merlini, 2005).
[t is also common in Hispanics or people of Mediterranean
descent and is 10 times more common i males than

females. Irish Americans and African—Americans have double
the usual frequency. Tragically, hemochromatosis remains
underdiagnosed.

In hemochromatosis, iron stores are deposited in excess,
often from excess intake or liver/pancreatic diseases, renal
dialysis, or frequent and long-term transfusions. Healthy
people may accumulate up to 1 g of iron, but peopl'c*m:
this condition accumulate 15-30) . Increased iron absorp-
tion leads to excessive accumulation of iron deposits withm
cells of the liver, heart, pituitary gland, pancreas, and other
organs, gradually causing tissue damage.
~ Because hemochromatosis has many possible symptoms
it often goes undiagnosed. However, early detection s
fnlp(?rtant and may prevent organ failure that can occur if
S lef.t untreated. Long-term complications include liver cir
rhosis, .diabetes. cardiomyopathy, hypogonadism, arthropd
thY sKin pigmentation. and sﬁsceptibility to liver cancef
((‘:;maschella and Merlini, 2005) (Table 12-20).

HE: nonvalcoholic s e e disgacecs SHESES
atitis C, and chronj ~att} ver disease (NAELD); - (
‘ ; a,lCOhol use are most common (Dever

chronic llenl;(c))lll: FOXlClty o also oceur in aplasic @eml;
YUC anemia, porphyria cutanea tarda, sider

lastic a = j 1€
alstusional iron gverload ; a1 with |

Alzheimer’s oy p . in

Icities  that

- o
Phyrias are rare 4 e

‘. ' disorders ¢ 1 n7s
necessary for - ders caused by lack of the enZ o

W Clli()n Of ht‘II]G 1S S hem¢ P’l ¢
5 . ‘ . - - ,. : o 2 N

bloodstream (Med dcCumulate in the bone marrow. V"
viedlinePlus, 2009). The porphyrins M
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». Some Literature suggests treatment %
patients have low hemoglobin:'tneat '
1rOnN .gamoval by an ifon Chelatm, De

1 Iron overloading is preventable When diaannc

oL 2 . 1 Ma Y N -
will usually provide the answer, ang gettinggn:ijso}s ]?.S:Ubt

| d lUttle

hen fern’ti:n alo
ment is the sam
sferal

ne is elevated. Givin
€ unless the anemia

mutations ™, aNd waitin

5. When iron levels test low, the cause must be
dehicrency .

7. Symptoms vary. Chronic fatigue, arthritis, anem
level does not indicate iron status. A disorder

3. Excess iron lowers immunity. Many diseases (

iron stored in the brain exacerbates severity
and other diseases

be excreted in the urine or stool. Most porphyrias are heredi-
ary, but attacks may also be triggered by drugs, alcohol, hor-

g blood does no harm and, instead, is beneficial mh&aﬁhkhout
is 50 severe that blood transfusions are required. Severely anemic patients re i
t, the patient should begin a trial of weekly phlebotomies at the blood bank. Four to 6
excess iron will improve health i

9 can delay important treatment. DNA testing is not useful because it cannot detect all of the known

found. It is dangerous to medicate with iron without testing first and then finding the reason for any

1a (iTQn.-loading anemia is one symptom), and elevated liver enzymes must not be ignored. Hemoglobin
of thyroid or any part of the body can be a symptom of iron overload
§uch as cancer, hepatitis, and AIDS) will show a poor outcome unless any excess iron is removed. Excess

In Alzheimer’s, multiple sclerosis, Lou Gehrig's disease, Parkinson’s disease, psychological problems, autism,

Profound fatigue Enlarged spleen Serum Cu

mones, or infections. ArtglmalHH) gypothyfroxdxsm Alb(maeased')
: : Arthralgia epression |
Acute, hepatic porphyrias affect the nervous system. Symp- W I%H Li P bi Se F
nclude neratis T - h oai & : (in HH) _IVEr blopsy rum ke
ms include nerve damage with pain or paralysis, abdominal »
. : . : . Loss of body Bone marrow Ferntn
pain and liver damage, red or brown urine, anxiety and delir- hair studies (increased
um, muscle pain or weakness, numbness or tingling, tachy- I oas OF Bibidlo >1000 ng/
cardia, loss of deep tendon reflexes, low blood pressure, and T ack of Lo snetrc” Lin ml2)
electrolyte imbalances. C()llﬁtlpauo11 or dlarrh.ea may occur. A ation. or early e Hgb (desirable =
diet high in carbohydrate (55-60% of total kilocalories) and Sacnoranse Transferrin-Iron 10 ¢/dL)
beta carotene may be beneficial (MedlinePlus, 2009). Abdominal pain Saturauon N et (desirahle =
Porphyria cutanea tarda (PCT) can occur without an Chronic Percentage 30-35%)
inherited enzvme deficiency. The pOl‘PI}}’““S. accumulate n intermittent ér;o;’gl;l Gluc
the liver and skin, causing photosensitmty, skin damage, a.nd diarrhea b‘ ~5570)— Serum By
cirrhosis. Phlebotomy removes €Xcess 1roi, and Cth.l oqfume Irregular TtiSBtéeSt Serum Bio
or hydroxychloroquine removes the excess porphyrins from Fo et ey ¢ Qerms folic acid
the liver (Anderson, 2007). Cardiomegaly 19459 ’ Thyroid tests
. c) : .
with conges- . Liver function
oy 35 & Transferrin
| G tive failure lincreased) tests
\ ASSESSMENT, MONITORING, Hepatomegaly CRP

&  AND EVALUATION

- equiring the gene
: : '« recessive, req & .
Genetic Markers: HH 1s T€ - are several types of

from two carner parc’nlb.

“Divide total serum iron by TIBC for percentage of tissue saturation (TS). Divide the
serum iron level by TIBC for percentage of transferrin saturation.

INTERVENTION
e

o ococcrives

Remove excess iron from body (usually with phlebotomies
of 500 mL weekly, performed by the physician over several
months). Then therapy is repeated several tmes annually
for rest of the life.

e type 1 OF classic (’HH(»‘.); o
genetic hcm()chr()mal():slsﬁc)P. pe 111 or transferrin
Tpe B ‘]m'mul(l (t]v[)o v or ferroportin IpUta
nd ©

rece : itation; a .o dividuals with
cptor mt Jlso occu in ind

tion. Iron overload can of 200 Peoplf’- : e Prevent liver cancer, heart attack, or stroke by unloading

the HFE C2824 genc in 1 out o &% storage iron as fast as possible; keep serum ferritin at low
[& O normal range.

Llinical/History BMI iy Bronzing of the e [f excess iron itake is a chronic problem, discontique

Heiohi gll’([ RN skin use in supplemems and fortiﬁe;} foods (such as iron-for-

\\ri;ln tified cereals). Read labels carefully.

.
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SAMPLE NUTRITION CARE PROCESS STEPS

Excessive Mineral Intake

Assessment Data: Male with transferrin-iron saturation Pe"i?"t‘
age (46%), ferritin (160 ng/mL), elevated H & H. Diagnosis of
iron overloading. Diet hx reveals high intake of animal proteins
and heme iron (about 20 g/day).

Nutrition Diagnoses (PES): Excessive iron intake related to diet
high in animal proteins and heme iron as evidenced by transfer-
rin-iron saturation percentage (46%), ferritin (160 ng/mL), ele-
vated H & H,

Interventions: Food-nutrient delivery—encourage more vegetar-
1an meals and fewer ounces of meats at mealtime. Educate about
the role of heme iron intake in iron overloading disorders. Coun-
sel and provide meal planning tips and portion guides for intake
of meats.

Monitoring and Evaluation: Improvement in serum laborato-
res (transferrin-iron saturation percentage, ferritin, and H & H)
with levels closer to normal. Diet hx reveals improved intake of
8-10 g/day.

® Teach principles of nutrition and menu planning to
incorporate adequate intake of other nutrients that may
be depleted with excessive phlebotomies (e.g., folate and
other B-complex vitamins, protein).

' FOOD AND NUTRITION

* Provide a normal diet unless renal or hepatic function is
altered. Do not consume foods or take supplements high
in vitamin C. Read cereal labels and avoid those with
100% or more of the daily allowance for iron and vitamin
C. A low-iron diet is not recommended.

* Ensure adequate protein and sufficient energy intake to
meet estimated needs and activity levels.

* Avoid alcohol because of potential damage to a vulnera-
ble liver.

Common Drugs Used and Potential Side Effects

* Avoid use of multivitamin supplements that contain iron
and vitamin C because these can increase iron absorption.

POLYCYTHEMIA VER

-—

NUTRITIONAL ACUITY | NG: LEVE
g DEFINITIONS AND BACKGROUND

Polycythemia vera (PV) 1s a chronic, progressive disease in
which increased blood volume and increased erythrocyte
production occur. Other names include erythremia,

ion chelator may be needed, =. deferg,
(0. This is given intravenously B-12 houy
., sirnes in A week. It can bcnem,
five times 111 i

Herbs Botanicals, and Supplements
nical _supplemQRIS shouw not L

o Herbs and botanica o L be
without discussing with the physician. 3

5

All blood relatives of the patient must be evaluage it

monitored yearly for iron ove}'load;ngf o
Genetic testing of other family members is also recq,
mended for those with inherited type. _
Discuss avoidance of alcohol and raw seafood. Vil 4

- -

nificus in some raw seafood kills people every year; mup,

NUTRITION EDUCATION, COUNSELING,
CARE MANAGEMENT n——

— e
——a

P

S e .

are those with undetected iron overload. e
o Discuss nutrient sources as appropriate for the individyy

p—. -

Patient Education—Food Safety

e If tube feeding or CPN is needed, careful handwashing
procedures should be followed. =
* Avoid eating raw seafood.

For More Information

® [ron Disorders Institute
http:// www.irondisorders.org

® Iron Facts
http://ods.od.nih.gov/factsheets/iron.asp

® Iron Overload Diseases Association, Inc.
http://www.ironoverload.org/

® Iron Tests
http://www.irondisorders.org/Forms/irontests. pdf

HEMOCHROMATOSIS—CITED REFERENCES

Camaschella C, Merlini R. Inherited hemochr’omatosis: from genetics 1©

clinics. Minerva Med. 96:207. 2005,

Dcvtc:jB,.et al. Phenotypi.c characteristics and diagnoses of patents refcmﬂ
»an iron overload clinic. g Dis Sci. 2009 Dec 24. [Epub ahead dpm‘l.

MedlinePlus. Porphyrias, Web site accessed December 28,2009, at htipi’

| .



Jowls and may Pl‘ogrfrss o acute -y
[he average age at dlagHOSiS 18 50‘_%’3 Qgen()us leuk.emi'a,.
highbs[ ;UT‘]Oﬂg those OfJCWish ancest years, IHCId ence is
100,000 of the population_ IncreasedSII:y’ O(Ecumng. in 2 of
und number of platelets resul i , 1 o 00 Of the blood

w1 a high g
(o1 and stroke, helnorrhage’ - .lgh risk for clot forma-

Abnormal GI Function _ _. o
Assessment Data: BMI 20. Constipation, flatulence |
gastric bleeding, and ulceration. =

-y ————

patients with PV fl‘equent]y d mYOCardial infarct s

CLINICAL INDICATORS

1’

Y 4

Genetic Markers: The somatic V617 F mutation in the

o kmas.e JAK) 2 g§¢ene, which causes a valine to
bhenylalanine substitution at

‘ | position 617, has recently
heen found 1n the majority of

patients with PV (Meyer,

Nutrition Diagnoses (PES): Abnormal G
comfort and pain as evidenced by constipa

ulceration, and bleeding. . G . -
Interventions: Food-nutrient delivery—use comfort foods ang
adequate CHO, fiber, and fluid intake; reduce acidic foods ang
items not well tolerated. Educate about good nutrition and inc(y
sion of B-complex vitamins. Counsel about individualizing toler-
ance for medications with appropriate food, fluid, and snacks, |
Monitoring and Evaluation: Daily use of prescribed medications.
Improvement in GI function; resolution of constipation and flat-
ulence. No additional GI bleeding. ? '

* (Correct or control condition.
* Manage any side effects such as heart failure, peptic ulcer
disease, gastric bleeding, gout, leukemia, and seizures.

2009).
Clinical/History  Dusky reddish Erythropoietin . FOOD AND NUTRITION
| skin on f: ‘
Height e hanéll;:e TII&(;)W) * A high CHO diet with preferred foods and balanced
Weight i . meals should be offered. Monitor for the need for vita-
Hemorrhagic Erythrocyte sedi- . : ; 1

BMI tendency N oy min or mineral supplementation. Include foods rich in

Diet history Seizures. rate (ESR) beta carotene. . .

[& O , : * Extra fluids will be helpful (3540 mL/kg, unless con-

confusion Leukocyte Alk s . S
BP (hyper- Sol l e traindicated, as with heart failure).
tension?) i P s * Changes in dietary texture or content may be needed if
Belchine. Tinnitus Reoicnion radiation or chemotherapy alters nutrient or dietary needs.
- Paresthesias Gluc
fullness Conts RBC (7-12

Flatulence million) : :

Peptic ulcer? S Oxygen satura- Common Drugs Used and Potential Side Effects

Constipation tion >92% . :

Headache Hgb CRP . M)'CIOSLIPPI:GSSIVC agents may be prescribed. Ar.lagrel.lde

Vertigo (>18g/dL) A hydrochloride (Agrylin) is an oral imidazoquinazoline

[assitude Hct (>52% for t’ransthyretin agent that has b.een shown to reduce elevated platelet

Tinnitus men; >47% CRP counts and the risk of thrombosis. Interferon alpha may

P_,-u,-img after for women) o1 Trig b}t)? I;l(:eIdF;:; ‘ylounggrr p.zuients; pcfgylated. interferon alpha-2a

bathing Platelets BUN, Creat (()009" -alpha-2a) is beneficial (Quintas-Cardama et al,

Transient (elevated) Uric acid - %l ,). : shal .

iEap Leukocytes (elevated) T'he antimetat olite h)-'c.lroxyurea may be used. Side effects
P ( elevated) Bone marrow include anemia and skin ulcers.

VISIGT ' = * Chemotherapeutic agents (busulfan, chlorambucil, and
TR Serum B2 biopsy ‘ . o

3 diplopia (clevated) CYL']O}Fh]OSthnlde) may cause nausea and vomitng or

yspnea | welignt 1oss.

Chest pain * L()\?/-dose aspirin is sometimes used in patients with throm-
botic or ischemic conditions. It can relieve some of the
burning sensations in the feet and hands. Antihistamines

INTERVENTION can help reduce itching sensation.
¢
‘ adequate  Herbs, Botanicals, and Supplements

°

Prepare, as needed, fe
apy, which may be provi¢

P”'hzil(‘ lmli(‘lll for Phlc}

Nutrent stores.

led.

yotomy by ensuring

34 clu—*nmthempy

Or radiation ther-

¢ Herbs and botanical supplements should not be used
without discussing with the physician.
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2

* Discuss need to maintain a healthy lifestyle and to ea:
adequate protein and calories because of the frequen
phlebotomies, where completed. g

* Discuss ways to make meals that are nutritious yet simple
LO prepare,

* Tepid oatmeal baths may help reduce pruritus.

NUTRITION EDUCATION, COUNSELING,
CARE MANAGEMENT

Patient Education—Food Safety

If tube feeding or CPN is needed, careful handwashing pro-
cedures should be followed.

THROMBOCYTOPENIA

NUTRITIONAL ACUITY. RANKING: LEVEL 1

Adapted from: Anderson’s Atlas of Hematology; Anderson, Shauna C., PhD.
Copyright 2003, Wolters Kluwer Health/Lippincott Williams & Wilkins.

g DEFINITIONS AND BACKGROUND

Thrombocytopenia purpura, a myeloproliferative disorder,

is a blood disease affecting the clotting factor (platelets) of

the blood, with an abnormally low platelet count and
shorter than normal (10 days) platelet survival time. Throm-
bocytopenia is the most common cause of bleeding, usually
from small capillaries. Women are more affected than men.
There are many reasons for the development of decreased
marrow production or platelet destruction that causes throm-
bocytopenia, including some hereditary causes. These can
sometimes be determined by examination of bone marrow.
[diopathic thrombocytopenic purpura (ITP) is caused by
platelet destruction by antibodies. Thrombotic thmmbocy—
topenic purpura (T'TP) is manifested by vascular lesions.
Plasma exchange (pldsnmph(.r(_sls) 15 used to remove
the abnormal antibody from the blood and replace the

e p——————

#‘ﬂ

For More Information

Ninic = PV - ——, |
* m?yo//(www mayucllmc com/health/ p’*ﬂy ~Ta/1)§ 919 |
Disorders |

~Blood |
e SR
P

: Disorders Be Daosrt | siilen
@ Mycloprohfcrativgrg/(lwe&cs /hematolog)'"% 1PD/ .

pOLYCYTHEMIA VERA—CITED REFERENCES

| IIIJ_ -

] and STATH ltral;mpﬁ i S i
themia vera ps Xl

f cmampmetu’ tissue in a polycy! " A *WT.' nd
r;xec}tﬂ&f)’vé” ¥ mutation. Int | Hematol. [Epub ahead o e
thnlt;em-( ardama A, et al. Pegylated interferon alfa2 a yielag high

ular response in patients with advance, Tates gf
hematologic and molec n
(hrombocythemia and polycythemia vera, J Clin Qmot, 4] 8,,( o

Meyer 1. Activated STAT

P

r l.' | 3
missing enzyme. Mortality of TTP has decreased from y
to 10% (George, 2009); survival improved dramam n,
with plasma exchange treatments after the 1980s (k
Hovinga et al, 2009). Unfortunately, adults mthm@f:m:
etiology have a high risk for persistent minor 0""‘7.‘._ e
abnormalities (George, 2009).

ASSESSMENT, MONITORING,
AND EVALUATION

4

CLINICAL INDICATORS

Genetic Markers: Mutations in the ADAMTSI13 g&m |
cause the familial form of TPP. Alterations in the

ADAMTSI13 gene reduces instructions for the normal
process of blood clotting.

Clinical/History

Slurred H&H

Height speech (decreased)
Weight Numbness and Alb,
BMI weakness of transthy'ff?tin
Diet history extremities N balance
[& O Fever? PT and PTT
BP Pallor (normal)
Nosebleeds Jaundice Casts in urine
Bleeding from Shortness of Proteinuria

other sites breath CRP

Brumng Cat™

A

Pinpoint red -ab Work Ak
PO on skin - CBC (1w
Headache plzf:z')l\:‘l%)

.‘



SAMPLE NUTRITION CARE PROCESS g7ppe

self-Feeding Difficulty

assessment Data: BMI at lower end of normal, byt «
. -9 DUL some weight

= in hands and

Monitoring and Evaluation: Improved ahi
pendently. No further weight loss.
at mealtimes.

lity to feed self inde-
Less depression and frustration

INTERVENTION

’ |
. = RIECTIVES

 Avoid infections, especially upper respiratory infections
and flu to prevent coughing, which increases intracranial
pressure.

» Reduce bleeding tendency and complications, such as
intracranial hemorrhage or GI bleeding (Goldman, 2007).

 Rest frequently.

+ Prepare patient for splenectomy, if indicated. Ensure

adequate nutrient stores.

@ roooanpnNuTRITION |

el T — = p—

* Maintain diet of preterence. Use small, frequent feedings

if patient has nausea or vomiting.
* Adequate folic acid will be needed. L e
o Increase fluids (e.g., 3 L./d) unless contrain icated.

, . ' rotein,

* After splenectomy, patient will neg_r‘d‘adequ::]t(el Eealing

CNnergy, ZINC, and Vimmins A St . mlrts“;::w need to be
Vitamin K from the diet and supplemel ‘

monitored.

* Most drugs are ¢

aggravate the condition.

¢ Corticosteroids such as prednisone ma

2

SECTION 12 » HEMATOLOGY: ANEMIAS AND BLOgp

Iy

-

trol bleeding. Side effects are numerozs?:n?fg 0. con-
nutritional status (e.g., decreased serum calmu,;y , a&ﬂ
sium, and nitrogen; increased serum sodium: a;lg%
cose intolerance may occur). i 4R gl
Myelosuppressive agents are often prescribed. Anagrelid

hydrochloride (Agrylin) is an oral imidazoquinazofin
agent that has been shown to reduce elevated platel:ﬁ
counts and the risk of thrombosis. Interferon a‘lpha may

be used.

 Rituximab seems to be a promising drug in the treatment

of refractory autoimmune thrombocytopenia.

Herbs, Botanicals, and Supplements

e Herbs and botanical supplements should not be used

without discussing with the physician.

NUTRITION EDUCATION, COUNSELING,
CARE MANAGEMENT

» Discuss altering nutrients as needed, depending on med-

ications ordered and their use over time; surgery, if
required; and ability to eat adequately.

Patient Education—Food Safety

If tube feeding or CPN is needed, careful handwashing pro-
cedures should be followed.

For More Information

¢ The ITP Society of the Children’s Blood Foundation
http://www.childrensbloodfoundation.org/

® Platelet Disorder Support Foundation
http:// www.pdsa.org/

THROMBOCYTOPENIA—CITED REFERENCES

George JN. The thrombotic thrombocytopenic purpura and hemolytic ure-
mic syndromes: evaluation, management, and long-term outcomes expe-
rience of the Oklahoma TTP-HUS Registry, 1989-2007. Kidney Int Suppt
112:528, 2009.

Goldman L. Austello D. Cecil Textbook of Medicine. 23rd ed. Philadelphia, Pa: WB
Saunders: 1291-1299, 2007.

Kremer-Hovinga JA, et al. Survival and relapse in patuents with thrombotic
thrombocytopenic purpura. Blood. 2009 Dec 23. [Epub ahead of print]



