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N u t rition plays a vital role in the mu l t i d i s-
c i p l i n a ry management of mitoch o n d ri a l

and metabolic diseases. Depending on the
p at h o p hy s i o l ogy and bioch e m i s t ry of the
d i s e a s e, nu t ritional therapy can encompass
single nu t rient manipulat i o n s , vitamin supple-
m e n t ation and/or altern at ive routes of fe e d i n g.
R egi s t e red dietitians who have specialize d
k n ow l e d ge in metabolic processes and disor-
d e rs are an integral part of the nu t ri t i o n a l
m a n agement for these diseases.

The goal of all nutritional therapy is to
promote normal growth and development
by meeting the child’s nutrient needs for
e n e rgy, p ro t e i n , fl u i d s , v i t a m i n s , a n d
m i n e rals. Nutri t i o n ’s role in pro m o t i n g
immune function is also well recognized.
An optimally functioning immune system
is vital for children with a mitochondrial or
metabolic disease as infection can be life-
threatening for them.

Symptoms such as progre s s ive mu s cl e
we a k n e s s , ga s t ro e s o p h ageal dy s m o t i l i t y,
at a x i a , and dementia, all common in
m i t o ch o n d rial diseases, can interfe re with
nu t ritional intake. Children who are able to
e at ora l ly often re q u i re nu t ri e n t - d e n s e
foods in order to maintain an adequat e
i n t a ke of calories. Dietitians teach pare n t s
h ow to add calories to their ch i l d ’s favo ri t e
foods and how to use foods with diffe re n t
t ex t u re s , s u ch as soft foods or thicke n e d
l i q u i d s , e s p e c i a l ly if swa l l owing diffi c u l-
ties are present. If feeding ability deteri o-
rat e s , causing fa i l u re to thrive, t u b e
feedings offer an altern ate route for supple-
m e n t a ry or complete nu t rition. Standard
fo rmulas may be ap p ro p ri ate; if not, h o m e -
blended fo rmulas may be designed to meet
a ch i l d ’s individual needs. In some cases,
modular fo rmulas (fo rmulas wh i ch allow
the independent manipulation of macro nu-
t ri e n t s — c a r b o hy d rat e s , p ro t e i n s , and fat s )
m ay be necessary.

D i s o rd e rs of fatty acid ox i d at i o n ,s u ch as
m e d i u m - chain acyl-CoA dehy d roge n a s e
d e fi c i e n cy (MCAD)* and ve ry - l o n g - ch a i n

a cyl-CoA dehy d rogenase defi c i e n cy
( V L C A D ) * , re q u i re macro nu t rient ch a n ge s .
In V L C A D, l o n g - chain fats are limited to
no more than 10 percent of caloric intake
and are replaced with medium ch a i n
t ri g ly c e ride (MCT) oil*. In MCAD,
m e d i u m - chain fats are eliminated and long-
chain fats are re s t ricted to 20% to 30% of
c a l o ric intake. Fasting must be avoided to
p revent hy p og lycemia. Frequent meals and

s n a cks with high-complex carbohy d rat e s
a re encourage d. Corn s t a rch is often add e d
to meals or snack s , e s p e c i a l ly at bedtime to
p revent nocturnal hy p og lycemia. L-carn i-
tine supplementation is often used in the
m a n agement of MCAD, as well as in a
number of organic acidemias.

Some ch i l d ren with lactic acidemia
h ave demonstrated carbohy d rate sensi-
t iv i t y. Th ey may respond to a higher fat ,
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E ffective and specific treatments for mitochondrial disease are not yet avail-
able. Treatment approaches such as dietary changes, vitamin and cofactor
supplementation, and drug treatments appear to be helpful for some patients,
but are unsuccessful for others.

D i c h l o roacetate (DCA) is currently the only available drug treatment for
mitochondrial disease, and it is still experimental. DCA was pioneered by Peter
Stacpoole, MD, PhD, of the University of Florida. It is being tested Dr. Stacpoole
at the University of Florida (placebo-controlled study) and by our group at the
MMDC at the University of California, San Diego (unblinded study). 

DCA stimulates pyruvate dehydrogenase (PDH), resulting in lower lactic acid
levels in almost all patients treated. Its use is presently restricted to childre n
and adults with high levels of lactic acid in the blood or cere b rospinal fluid.
Lactic acid itself is not toxic at low levels but elevated levels may be
damaging. DCA treatment is appropriate only in cases of primary lactic
acidosis. All patients are re q u i red to undergo a comprehensive evaluation in a
metabolic unit before initiation of treatment to rule out cases of secondary
lactic acidosis (e.g., organic acidemias, glycogen storage disorders, gluco-
neogenesis defects, and fatty acid oxidation defects). Patients who have high
lactate levels only under stress (e.g., during a fever or illness) are not candi-
dates for DCA therapy.

The goal of the clinical trials is to determine the safety of effects of and
indications for treatment with DCA. To date, we have treated 30 patients with
DCA at the University of California, San Diego. Some types of mitochondrial
disease seem to be particularly responsive to this new treatment, most
especially MELAS (mitochondrial encephalopathy with lactic acidosis and
s t roke-like episodes)*. Unfort u n a t e l y, it has significant side effects, including
peripheral nerve damage, which re q u i re careful monitoring. In some
patients, these side effects limit the usefulness of this treatment. At this
time, DCA should be used only in the context of a formal study. For more
i n f o rmation on the clinical trials of DCA in primary lactic acidosis, visit
h t t p : / / b i o c h e m g e n . u c s d . e d u / u m d f / I n f o rm a t i o n . h t m .
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l ower carbohy d rate and/or fru c t o s e -
re s t ricted diet. As with all special diets,
this should never be initiated without
the careful monitoring ava i l able at a
special center.

In urea cy cle disord e rs and orga n i c
a c i d e m i a s , p rotein is limited. Strict bioch e m-
ical and clinical monitoring with fre q u e n t
d i e t a ry adjustment is essential to ensure an
a d e q u ate intake of the essential amino acids
and calories necessary for grow t h .

Diets that have been manipulated are

especially prone to nutrient imbalances.
E va l u ation of diets for nu t ri t i o n a l
adequacy and recommendations for appro-
p ri ate supplementation are essential.
Dietitians fre q u e n t ly use computer
nu t ri e n t - a n a lysis programs. Complete
vitamin and mineral supplements are often
prescribed to address deficiencies in the
diet. Individual nutrients such as thiamin,
ri b o fl av i n , b i o t i n , ascorbic acid, a n d
coenzyme Q10 may be pre s c ribed in
pharmacologic quantities as well.

The Consumer Nutrition Hotline of the
American Dietetic Association’s National
Center for Nutrition and Dietetics, (800)
366-1655, can refer you to local dietitians
who specialize in the area of pediatrics or
mitochondrial and metabolic disease.

Ms. Gwynne is a registered dietitian who
s p e c i a l i zes in nu t rition in pediat ri c
m e t abolic disease. She wo rks at the
Children’s Hospital and Health Center in
San Diego, CA.
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