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More than 90 percent of people with CF take pancreatic enzymes to improve
digestion and growth. Care guidelines on pancreatic enzymes cover:

they Ile,;ced

Faccbook

How to find the right dose (by weight or fat in the diet)
What to do if pancreatic enzymes do not help digestion and growth
How to avoid fibrosing colonopathy from too many pancreatic enzymeszyxwvutsrqponmlkjihgfedcbaZYXWVUT

Twitter

Care Guidelines
Google+zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

The CF Foundation is currently supporting the development of new
pancreatic enzyme formulations that may improve and simplify pancreatic
enzyme dosing in the near future.
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Use cf Par creauc Enzyme Supplements for Patients With Cystic F brosis
.n 'he Context of Fltrosing Colonopathy
CF Foundation Consensus Statement, March 1995
Information and Resources for People with CF and their Families

Pancreatic Enzyme Replacement' - Information about enzymes and how
they help people with CF.
Constipation and Dies in CF - A CF Education Webcast.
Gl Overvew
Webcast

Stomach and Pancreas Problems in CF - A CF Education

Us n9 Nutnton to Stay Healthy Vlith CF - A CF Education Web cast.
/\dult Nutritiorl' - A CF Education Webcast
Partnering for Care Series. Holp Your D'etltiilil Help You Thr.ve - A CF
Education Webcast.
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More than 35 percent of adults with CF have cystic fibrosis-related diabetes
(CFRD). Because proper treatment of diabetes improves nutrition and health,
the CF Foundation has care guidelines on diagnosis, screening and
managing CFRD. The guidelines cover:
The definition of CFRD
Screening for CFRD at clinic
Managing CFRD
Monitoring blood sugars
Insulin use
Meal planning
Nutritional supplements
Exercise
Maintaining good nutrition and growth
Adapting to living with diabetes
Screening for complications
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Bone disease is increasingly common in people with CF. The CF Foundation
gathered a group of experts to examine the causes of bone disease in CF
and create recommendations to help maintain healthy bones. The practice
guidelines describe the science behind the recommendations, which Include:
Maintaining healthy bones through good nutrition
Maintaining good vitamin levels (see Vitamin D guidelilles for .sn update
amount for a person with CF)
Maintaining normal growth and development
Improving bone health through exercise
Checking for healthy boneszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Guidelines

GL;de to Bone Health and Disease in Cystic FibrOSIS
JzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
C/in Endocrinol Metab. 2005 Mar;90(3):1888-96 Epub 2004 Dec 21
Information and Resources for People with CF and their Families

Balle Health and Cystic Frbrosis
disease.

- Information on CF bone health and

The Importance of Vitamins and Minerals in CF' - Information on how
vitamins and minerals can help,
back to top

More than 10 percent of people with CF have liver disease, a number that
may increase as people with CF live longer lives. Care guidelines for CF liver
disease covers:
Screening
Diagnosis
Treatment - depending on type of liver disease
Nutritional care
Managing advancing liver disease
Guidelines

.Recommendations for Management of Liver and B Ilary Tract Dsease
Cystic Fibrosis J Pediatr Gastroenterol Nulr. 1999;28:S1-13

ill

Information and Resources for People with CF and their Families

'CF Liver Disease' - A CF Education Webcast
back to top

Normal growth is associated with good lung function in children with cystic
CF. The Foundation gathered a team of experts to determine the best ways
to ensure good nutrition for growth, Guidelines on pediatric nutrition include:
Keeping track of growth by measuring
height or length, weight, head circumference (in infants)
- bone health, stage of puberty
pancreatic insufficiency
Getting the right amount of
pancreatic enzymes
formula or breastfeeding (for infants)
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You hear a lot about antioxidants and how they can prevent disease, In
recent years, the Cystic Fibrosis Foundation has funded both laboratory and
pre-clinical research studies on antioxidant therapies for cystic fibrosis (CF),
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In people with CF, however, the digestion does not always guarantee proper
nourishment since mucus tends to clog the pancreas Therefore, researchers
are looking for alternative ways to deliver antioxidants to CF patients, One
compelling strategy is to supplement the fat-soluble vitarnins A, D, E and K,
Another strategy is to administer oral N-acetylcysteine, or NAC, which is a
building block for the antioxidant glutathione, Below is a summary of things
you should know about both approaches,
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Yasoo Health is developing a novel Vitamin and nutritional supplement,
which is formulated to be well absorbed in people with CF, In addition to
the novel formulation, it also contains vitamins and micronutrients not
currently found in CF Vitamins,
The results of a Phase 1 clinical trial were encouraging-with respect to
enhanced absorption-and further work is planned to move the
compound forward as a CF-specific vitamin, The CF Foundation awarded
Yasoo Health close to $1 million in early 2006 to further evaluate and
develop a commercial vitamin product for CF,

CF Care Guidelines
Care Center Network
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Investigators at Stanford University have evaluated the safety and
efficacy of oral N-acetylcysteine (NAC) supplementation in CF patients
This supplement was studied because it provides the body with the
essential building blocks for glutathione-a naturally occurring antioxidant
helps maintain the the immune system It also plays a role in protecting
the lungs against damage from germs and pollutants Scientific evidence
suggests CF patients have reduced levels of glutathione in their lungs,
In the small Phase 1 NAC study, no safety concerns were identified and
white blood cell and blood glutathione levels were increased, Somewhat
surprisingly, sputum markers of inflammation were significantly reduced,
Based on these encouraging results, 3 Phase 2 study IS nov. ',!ndelway,
which will further our understanding of the safety and efficacy of oral
NAC supplementation in CF, Additional approaches are being pursued to
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Antioxidants may have a role in the slowing or prevention of CF lung
disease, A healthy diet, including fruit and vegetables supplemented by fat'tt'lro'"";~ycl:lzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
soluble vitamins, can boost the CF patient's antioxidant protection,
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increase glutathione levels using an oral compound.

Resources
Become a Corporate Partner
Find a Clinical Trial
Care Center Network

Inhaling glutathione as a mist has been studied in two small clinical trials With
variable results. Inhaled glutathione is a more complicated and timeconsuming compound to develop because It would require full approval by
the Food and Drug Administration as a drug.
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Drug Development Pipeline
Make a Donation

Cystic Fibrosis Foundation Therapeutics (CFFT), the drug discovery and
development affiliate of the CF Foundation. has funded a European
investigator to perform a larger clinical trial to determine if inhaled glutathione
is both safe and effective.

Until the safety, dosage, and possible
Enter zip codezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

benefits have been addressed in a
large clinical trial, It is not recommended that people with CF use glutathione
as a therapy. The CF Foundation recommends that patients continue With
their current therapies as prescribed by their CF physician.

Any therapy that has not been thoroughly studied in patients could have
unknown and dangerous side effects. Any changes in a therapeutic
regimen, such as adding or stopping treatments, should be discussed
with the CF care center physician responsible for the patient's care.
Trials of inhaled nacystelyn (NAL) also are being conducted. Since NAL is a
salt derived from NAC, it shares many properties with inhaled glutathione.
Galephar Pharmaceutical Research, Inc. has sponsored a series of Phase 1
and Phase 2 clinical trials in Europe and the United States to test its safety
and efficacy in CF patients The results are mixed, so additional clinical trials
are planned.
The CF Foundation is committed to moving new effective antioxidant
therapies forward as quickly as possible. The CF Foundation continues to
work with physicians and scientists to design and start a double-blind,
placebo-controlled clinical trial of glutathione in people with CF. Participation
of people with CF in upcoming clinical tr.a:s Will help speed up the
development of new therapies to treat and ultimately cure CF.
In the meantime, The CF Foundation has more than two dozen potential CF
therapies in various stages of pre-clinical development and cl.nical :llaI5more therapies than at any other time in CF history. Anyone of these
potential treatments, if successful, could make a difference in the lives of
people with CF. Some therapies treat the symptoms of CF, while others treat
the basic defect in CF cells. The CF Foundation Will continue to work on
these potential therapies forward while also adding new therapies to the
development pipeline

You
\ L..:.,i

back to top
Updated

http

\\\\\vcff

orl' treatments

Thcrapit:5 :\It~mati\

zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
10/13/06

('Therapies

Antio\:iJant5

zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
[12 1() 2013 1-31 :32 P\1J

Cystic

Fibrosis

Foundation

- Staying

Healthy

'~'Frnl

Staying Healthy

~Elr]11

• Knc\'.''''9 Yeur Cl- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

StajingzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
ee.C: .j

DONATE,•zyxwvuts

'J'..
• '1v'

Nutr.ncn

Most people with cystic fibrosis can lead active lives - depending upon the
severity of their disease - with routine therapies and regular visits to a Cystic
Fibrosis Foundation-accredited care center.
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Knowing your CF is important to stay healthy. Staff at CF Foundationaccredited care centers partner with people with CF to develop individual
treatment plans. These plans typically include high-calorie, high-fat diets.
therapies to loosen the clogged mucus from their airways. and mucusthinning drugs and antibiotics when needed.

[flzy'r~;e

f~er:!8CerT;e':t

& Par;c.:reatlc

,

GREAT STRIDES
CYSTIC

Food lceas :. ReCipes

Enzymes

J#-

t

FI3ROSIS

FOUNDA.TION

1.'.1. ,.

_':I;-

f-INU
Her bal

By following a treatment plan developed with their CF care center team.
many people with CF can slow down the progression of their disease. A
healthier body is better able to deal with bacteria and chronic lung infection.
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Cystic fibrosis puts the airways at risk for lung infections. There are.
however, effective ways to lessen the risk. One way is to limit contact with
known germ sources.
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Although germs are everywhere and cannot be avoided, one of the best
ways to keep from catching or spreading germs is through effective handwashing, whether with soap and water or alcohol-based hand gels.

FAGs
AlJPA

A VIALK

What's in the
Pipeline?
."

I-:_.r-

'-I':"

.'1"

i---"

LEARt, r,WHc

i;-f\,erza _Th~ F\I

Everyone with CF should avoid unnecessary contact with people who have a
cold or any other contagious illness. and should cough and sneeze into a
tissue
• LUIC9 Heattn

Control
For Adults with CF
CF Infant Care
Care Center Network

People with lung infections, including people with CF, can develop more
serious cases of the flu, so it is important for you to get a flu shot to be
immunized against the most prevalent strains, Lean more about the flu

Quality Improvement
Initiative
Health Insurance & the

Everyone with CF and members of their households who are at least 6
months old need to be vaccinated for both viruses.
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For information about where to get a flu shot, contact your care cen:cr or use
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Staphylococcus ai.reus (MRS/\) It's all

Flu season. which begins in August and lasts throughout the winter, is the
time of year that the influenza virus is easiest to catch. The flu is considered
highly contagious. because it can spread by direct contact. coughing,
sneezing, and when an infected person touches a surface that others then
use, like door knobs and railings.

Infection Prevention and

"""

=

-, '":".>:"'

Learn more about rneth c.lhn-res.stant
about good hand hyqiene:

http

Help Find a Cure

U=AR~J

r..'ORE

Create a Tribute
t

_-L':"

_'t:-

: '_.::

~_",

'. "J
LEAR."
f..1CRE

zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Foundation - Stay Ing Health,zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Cv snc librovis

Center

the American Lung Association's Flu Clinic Locator to find the closest flu
clinic near you
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CF Diet - In CF, a high-calorie. high-fat diet is vital for normal growth
and development in children, and offers adults a way to maintain optimal
health. The dietitians at CF Foundation-accredited care centers work with
patients and their families to map out the best diet for each person.

Find a Chapter
Great Strides
Volunteer
Become an Advocate
Find Patient Assistance
Resources
Become a Corporate Partner

Nutrition and general lung health are closely linked. People with cystic
fibrosis may need extra calories to compensate for the malabsorption of
nutrients. These extra calories also help to meet the greater energy
needed for breathing. In fact. for children with CF, extra fat calories are
good for fueling normal growth and development.

Find a Clinical Trial
Care Center Network
Pipeline

Make a Donation

Pancreatic Enzyme Supplements - Almost everyone with cystic fibrosis
needs to take pancreatic enzyme supplements with meals and snacks.
Taken by mouth, the enzymes go to work in the intestines to help digest
food so it can be absorbed by the body. Patients should always check
with their doctor or dietitian to know the exact amount of enzymes to
take.

Ihc CF Foi.ndauon

Vitamins and Minerals - Most people with cystic fibrosis do not absorb
fats properly, so certain vitamins, or "fat-soluble" vitamins, are not
absorbed. These vitamins are Vitamins A D. E and K. People with CF
usually take these vitamins daily. Minerals, like calc-urn. iron. sodium
chlonde 3:1d zinc, are also essential to maintaining good health through
nutrition. Certain foods are good sources of these minerals and they are
also available as supplements.
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For ideas about how to fit getting extra calories into a busy lifestyle,
read Grab N Go' 1\1eal& Snack Ideas for People v,ith CF on the Run.
Use the pamphlet Color Your Calories Adding Antioxidants to Your HighCalorie CF Diet to find out how to add nutrient-rich calories to what you
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As people with cystic fibrosis get older, their risk of getting diabetes
increases. With CF, scarring often occurs in the pancreas, which produces
insulin for the body. This scarring sometimes prevents insulin from getting
into the blood and could lead to diabetes.
CF Foundation-accredited care centers regularly check each patient for
diabetes, usually once a year. le arn more about cyst.c fibrosis-Iela:ed
diabetes.
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An important factor for staying healthy IS good nutrition. Thick mucus often
gets in the way of proper digestion, causing malabsorption. This problem is
treated with pancreatic enzyme supplements, vitamins and a high-calorie.
high-fat diet.
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Instance. seccnd-hand smoke is particularly harmful to people with cystic
fibrosis. Keeping airways healthier means not smoking and keeping the
environment smoke-free.
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Since inhaled drugs more easily reach the airways. they are common in
cystic fibrosis care. Inhaled treatments can be given by aerosol, a mist
treatment made from liquid medicines. In this case, the drug goes into a cup
(nebulizer) and is attached to a small air compressor The compressor blows
air through the cup and makes a mist Cystic fibrosis patients inhale the
small particles in the mist through a mask or mouthpiece for several minutes
to help clear the mucus.
Medicines can also be given as metered dose Inhalers, which deliver one
dose of medicine at a time.
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Exercise is important to maintain lung health, especially for people with CF.
Learn about the different kinds of exercise you can safely do on a daily basis
from Day to Day Exercise and CF. Included in the brochure is a fun lung
worksheet you can print to track your exercise activity'
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An Update on the Screening, Diagnosis, Management,
and Treatment of Vitamin D Deficiency in Individuals
with Cystic Fibrosis: Evidence-Based Recommendations
from the Cystic Fibrosis Foundation

J. Enders, K. A. Robinson,
A. Kelly, A. Stephenson,
K. Maguiness,zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFED
and D. Borowitz, for the Cystic Fibrosis Foundation
Vitamin D
Review Committee

V. Tangpricha,
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Baltimore, Maryland 21287; Cystic Fibrosis Foundation (B eM ), Bethesda, Maryland 20814, and State
University of New York (D B), Buffalo, New York 14222
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itamin D deficiency is common in individuals with
cystic fibrosis (Cf) due to impaired absorption of
fat-soluble vitamins, decreased sunlight exposure, and
suboptimal intake of vitamin D-containing foods and/or
supplements (1). Vitamin D deficiency in Cf has been associated with decreased bone mass in children, failure to
achieve expected peak bone mass in young adults, and
osteoporosis in mature adults, and it may impact other

comorbidities common in Cf (2-4). Thc Cf Foundation
esrablished recommendations for vitamin D supplcmcnration in 2002 (5) and again in 2005 (6); however, it soon
became apparent that the amount of vitamin D recommended for treatment and prevention of vitamin D deficiency was insufficicnt (7-9). Similarly, the appreciation
that vitamin D deficiency is widespread and represents a
risk to health throughout the general population prompted the
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Results

The search process identified 36 articles, describing 33
unique studies puhlished between 1979 and 2011, as eligible for inclusion (fig. 1). These studies included two
randomized controlled trials, two non randomized controlled trials, nine before-and-after studies, one retrospective cohort study, 17 cross-sectional studies, and two case
series. The guideline committee members were provided
with the details of the included articles in evidence tables
and a report that provided a qlulitative synthesis of the
evidence.
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guide-

Assessment of Vitamin 0 Status and
Target Treatment Goals

The circulating level of total I5-hydroxyvitamin
D
[25(OH)D] is considered the best index of vitamin D nutritional statuS in both the CF population and the general
population. Vitamin D status should be checked annually
in all patients with CF, given the high prevalence of vitamil'l D deficiency in both thc general and CF populations.
Ideally, vitamin D status should he checked at the end of
winter because there is sufficient evidence to suggest that
vitamin D status tluctuates by season in the CF population
(24,25). As is true in other groups, CF patients have lo\\'er
serum concentrations of 25(01 I)D during the winter than
during the summer. Ideally, vitamin D status should be
assessed at the nadir to ensure that patients ~lrereceiving
sufficient vitamin D supplementation
throughout the
entire year. Those individuals who have normal vitamin
D status at the end of winter arc likely to have sufficient
vitamin D status throughout the year on their current
vitamin D regimen. If it is not possible to obtain an end
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FIG. 1. Summary of search and review process for the vitamin D evidence-based recommendations of the (F Foundation
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Vitamin 0 Compounds
Strategies

and Treatment

T\,,Io forms of vitamin 0 arc available for vitamin 0
D2 (ergocalciferol) and visupplementation-vitamin
tamin D1 (cholecalciferol). We therefore examined evidence of the relative effectiveness of these two vitamin
D preparations for treating vitamin D insufficiency (8,
38-49). One study, a cross-sectional
study, did not
specify which form of vitamin D supplementation
(vitamin O2 or vitamin D1) was being assessed (48). Seven
studies [six before-and-after studies (41,42,44-46,50)
and one retrospective cohort study (47) J specifically assessed vitamin O2 supplementation. The other two studies [one before-and-after study (43) and one case series
(49)J specifically assessed vitamin D1 supplementation.
In the general population, debate exists as to whether
vitamin O2 or Dj more effectively produces a sustained rise
in serum 25(OH)D (51-55). This issue relates to both potential biological differences in potency between vitamin
D2/25(OH)02 and vitamin 0)25(OH)03
as well as to
differences in bioavailability of the different compounds
after oral ingestion. This question surfaced in the CF Iiterarure because high doses of vitamin D2 failed to treat
hypovitaminosis 0 effectively in pediatric (8) and adult (7)
populations. In a short-term, single-dose pharrnacokincric
study, ergocalciferol absorption was erratic, and serum
25(OH)0 responses were less than those of healthy controls (42). The only evidence directly comparing ergocalciferol and cholecalciferol in patients with CF is a 2009
randomized controlled trial of 28 adults that showed a
greater increase in serum 25(OH)0 after 50,000 ILJ
weekly of cholecalciferol than after 50,000 IU weekly of
ergocalciferol over 12 wk. Additionally, all nine subjects
receiving cholecalciferol achieved a serum 25(OH)0
greater than 30 ng/ml, whereas only 60% of subjects who
received ergocalciferol achieved such a response. In this
small study, no hypercalcemia or other adverse events
were reported (56). The results of this study, the finding
that most trials for osteoporosis ha vc used cholecalciferol,
and the fact that cholecalciferol is the endogenously produced vitamin D suggest that cholecalciferol should be
preferred over crgocalci feral. For those individua Is who
arc vegetarian or have dietary restriction that prohibits use
of animal products, ergocalciferol may be considered, but
higher doses may be required. If ergocalciferol supplementation effectively sustains serum25(OH)D concentrations
of at least 30 ng/ml, the managing CF team may elect to
continue such therapy rather than switching to cholecalciferol supplementation.
• The CF Foundation recommends that all individuals
with CF be treated with vitamin 0_1 (cholecalciferol)

to achieve and maintain serum25-hydroxyvitamin
D
levels of at least 30 ng/ml (>75 nmoi/liter) (LJSPSTF,
grade B).

In regard to the vehicle substance contained in the vitamin D supplement (oilzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQ
1'S. powder-based
preparation),
no eligible studies were identified to address this question
in the systematic review. A 20 I 0 systematic review of the
non-CF literature found few studies comparing the influence of the vehicle substance upon vitamin 0 bioavailability among different populations, including those with
fat malabsorption (57). In regard to the timing of the ingestion of the supplement, there may be improved absorption of fat-soluble vitamins if taken with food; therefore,
it is logical that absorption would be better if supplements
were taken with pancreatic enzymes in patients who need
them.
• The CF Foundation is not able to make a recommendation for or against the usc of an oil us. a powder-based
formulation of vitamin D1 in all individuals with CF
(LJSPSTF, grade I).
We did not find any evidence for the benefit of bolus
weekly, monthly, every 3 months) vitamin D (either
vitamin O2 or D1) supplementation us. daily vitamin 0
supplementation in the management of individuals with
CF. The American Academy of Pediatrics (20) recommends daily dosing, whereas The Endocrine Society (10)
suggests either daily or weekly dosing. Financial issues and
treatment burden arc highly relevant to individuals with
CF; thus, the dosing schedule (daily us. weekly) may be
individualized and take into account patient/family preference. Some individuals may prefer weekly maintenance
treatment with vitamin D1 that achieves the total weekly
equivalent of daily dosing. Other considerations include:
I) potential for hypervitaminosis D if high-dose weekly
boluses are inadvertently continued; and 2) the potential
for lack of efficacy if the weekly dose is missed too
frequently.
(c.g.

• The CF Foundation recommends that all individuals
with CF who are prescribed vitamin D 3 (in addition to
their Cl'-spccific vitamins) take once-daily vitamin D 1
therapy or its weekly equivalent to maintain serum 25hydroxyvitarnin D levels of at least 30 ng/ml (>'75
nmolll iter) (consensus recommendation).
More polar vitamin D metabolites (by addition of
hydroxyl groups) and, hence, more water-soluble vitamin D compounds may be beneficial in CF because of
issues with fat malabsorption.
Two studies addressing
the role of more polar vitamin D compounds in individuals with CF were identified but were small and not
of sufficient quality to conclude that the usc of more
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TABLE 2. Diagnosis and treatment

recommendations

for management

of vitamin D deficiency in individuals with CF

Recommendation

Strength of

Assessment of vitamin D status and target treatment goals
1. The CF Foundation recommends that all individuals with CF have serum 25-hydroxYVltamin
D measured to assess vita mill D status.
2. The CF Foundation recommends that all individuals with CF maintain a serum 25hydroxyvitarnin
D goal of at least 30 ng/ml (-~75 nmol!liter).
3. The CF Foundation recommends that all individuals with CF and a serum 25hydroxyvitamin
D level of less than 30 ng/ml «75 nmoliliter) be assessed for adherence to
the prescribed regimen.
4. The CF Foundation recommends against the use of serum 1,25(OH))D as the
measurement to assess vitamin D status In all individuals with CF.
5. The CF Foundation recommends against the routine measurement of PTH, osteocakin,
alkaline phosphatase, or other indirect markers to assess vitamin D status In aliinoivicuals
with CF.
6. The CF Foundation recommends that all individuals with CF have serum 25-hydroxyvlta:n,n
D measured annually, preferably at the end of winter.
7. The CF Foundation is not able to make a recommendation
for or against having all
individuals with CF fast before the measurement of serum 25-hydroxYVltamlll
D.

Certainty: low
Consensus recommendation
Certainty: low
Consensus recommendation
Certainty low
Consensus recommendation
Certainty:

low

Consensus recommendation
Certainty: low
Consensus recommendation
Certainty low
Consensus recommendation
Certainty: low
Benefit: unknown
Grade: I
Certainty: low
Consensus recommendation

8. The CF Foundation recommends that all individuals With CF have serum 25-hydroxyvltamln
D levels rechecked 3 months after the dose of vitamin Do has been changed.
Use of Vitamin D compounds and treatment strategy
9. The CF Foundation recommends that all individuals With CF be treated With Vitamin D,
Certainty moderate
(cholecalciferol) to achieve and maintain serum 25-hydroxyvltamln
D levels of at least 30
Benefit moderate
ng/ml (> 75 nrnol/liter).
Grade: B
011zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPO
10. The CF Foundation is not able to make a recommendation
for or against the use of anzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Certainty low
vs. a powder-based formulation of vrtarrun D, In all individuals With CF.
Benefit: unknown
11. The CF Foundation recommends that all individuals With CF who are prescribed Vitamin D3
(In addition to their Cf-specific vitamins) take once-dally vitamin D, therapy or its weekly
equivalent to maintain serum 25-hydroxyvltamlll
D levels of at least 30 ng/ml (>75 nmoll
liter).
12. The CF Foundation recommends that all individuals with CF With difficult to treat Vitamin D
deficiency be treated with cskitriol. doxercakiferol, or pancalcitol only in consultation With
a specialist with expertise in Vitamin D therapy.
Treatment of Infants
13. The CF Foundation recommends that all individuals with CF, from birth to 12 months or
age, be treated With an Initial dose of 400-500
IU vitamin D, per day.
14. The CF Foundation

recommends

that all individuals

With CF, from birth to 12 months or

age, and a serum 25-hydroxyvltamin
D level of less than 10 ng/ml «25 nmoi/liter) be
assessed for rickets and managed urgently in consultation with a specialist With expertise
in vitamin D therapy.
15. The CF Foundation recommends that all individuals With CF, from birth to 12 months or
age, With a serum 25-hydroxyvitamln
D level of at least 20 ng/ml (>50 nrnol/liter) but less
than 30 ng/ml «75 nrnol/liter), and With confirmed adherence to the prescribed regimen,
have the dose of vitamin D, increased to 800-1,000
IU per day.
16. The CF Foundation recommends that all indiviouals With CF, from birth to 12 months or
age, with a serum 25-hydroxyvitamln
a perSistent serum 25-hydroxyvitamln

D level of less than 20 ng/ml «50 nrnovliter) or With
D level of at least 20 ng/ml (>50 nmoilliter) but less

than 30 ng/ml «75 nmol/llter), and With confirmed adherence to the prescribed regimen,
have the dose of Vitamin D, Increased to a maximum of 2,000 IU per day.
17. The CF Foundafon
recommends that all indiViduals With CF, from birth to 12 months or
age, who are unable to achieve a serum 25-hydroxyvltamin
D level of at least 30 ng/ml
(~75 nmol/!lter) after treatment with 2,000 IU vitamin D3 per day, and with confirmed
adherence to the prescnbed regimen,
expertise In vitamin D therapy.
Treatment of children up to 10 yr of age

be managed in consultat,on

Grade: I
Certainty low
Consensus recommendation

Certainty:

low

Consensus recommendation

Certainty: low
Consensus
recommendation
Certainty. low
Consensus recommendation

Certainty:

low

Consensus recommendation

Certainty: low
Consensus recommendation

Certainty:

low

with a specialist With
Consensus recommendation
(Continued)
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TABLE 2. Continued
Recommendation

Strength

of

18. The CF Foundation recommends that all individuals with CF, age greater than 12 months
Certainty low
D3 per day.
to 10 yr, be treated with an Initial dose of 800-1 ,000 IU vitaminzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Consensus recommendation
19. The CF Foundation recommends that all individuals with CF, age greater than 12 months
Certainty: low
to 10 yr, with a serum 25-hydroxyvltamln D level of at least 20 ng/ml (>50 nmoi/liter) but
Consensus recommendation
less than 30 nglml « 75 nmol/llter), and with confirmed adherence to the prescribed
regimen, have the dose of vitamin D3 Increased to 1,600-3,000 IU per day.
20. The CF Foundation recommends that all individuals with CF, age greater than 12 months
Certainty: low
to 10 yr, with a serum 25-hydroxyvitamin D level of less than 20 ng/ml «50 nmoi/liter)
Consensus recommendation
or with a persistent serum 25-hydroxyvitamin D level of at least 20 nglml (250 nmol/liter)
but less than 30 ng/ml «75 nrnol/liter), and with confirmed adherence to the prescribed
regimen, have the dose of vitamin D3 Increased to a maximum of 4,000 IU per day.
21. The CF Foundation recommends that ell individuals with CF, age greater than 12 months
Certainty: low
to 10 yr, who are unable to achieve a serum 25-hydroxyvitamin D level of at least 30 ngl
Consensus recommendation
ml (> 75 nmoi/liter) after treatment with 4,000 IU vitamin D3 per day, and with confirmed
adherence to the prescribed regimen, be managed In consultation with a specialist with
expertise in vitamin D therapy.
Treatment of children above 10 yr of age and adults
22. The CF Foundation recommends that all individuals with CF, age greater than 10 yr, be
Certainty: low
treated with an initial dose of 800-2,000 IU vitamin D3 per day.
Consensus recommendation
23. The CF Foundation recommends that all individuals with CF, age greater than 10 yr, with
Certainty: low
a serum 25-hydroxyvltamln D level of at least 20 ng/ml (?50 nrnobliter) but lessthan 30
Consensus recommendation
ng/ml «75 nmol/liter), and with confirmed adherence to the prescribed reqirnen, have
the dose of vitamin D3 increased to 1,600-6,000 IU per day.
24. The CF Foundation recommends that all Individuals with CF, age greater than 10 yr, with
Certainty: low
a serum 25-hydroxyvitamln D level lessthan 20 ng/ml «50 nrnol/liter) or with a
Consensus recommendation
persistent serum 25-hydroxyvitamln D level of at least 20 nglml (>50 nrnol/liter) but less
than 30 ng/ml «75 nmol/liter), and with confirmed adherence to the prescribed
regimen, have the dose of vitamin D3 increased to a maximum of 10,000 IU per day.
25. The CF Foundation recommends that all individuals with CF, age greater than 10 yr, who
Certainty: low
are unable to achieve a serum 25-hydroxYVltamln D level of at least 30 nglml (2:75 nmoll
Consensus recommendation
liter) after treatment with 10,000 IU vitamin D, per day, and with confirmed adherence
to the prescribed regimen, be managed In consultation with a specialist with expertise In
vitamin D therapy.
Use of UV lamps
26. The CF Foundation ISnot able to recommend for or against the use of UV lamps In the
Certainty low
management of vitamin D deficiency in all individuals with CF.
Benefit: unknown
Grade: I
All recommendations except nos. 2, 5, and 12 were unanimous. For recommendations 5 and 12, 13 of 14 committee members voted for the
recommendations. For recommendation 2, 12 of 14 voted for the recommendation.

D1 increased to a maximum of 10,000 IU/d (consensus
recommendation) .
• The Cf foundation recommends that all individuals
more than 10 yr of age with Cf who arc unable to
achieve a serum 25-hydroxyvitamin D level of at least
30 nglml (>75 nmol/litcr] after treatment with 10,000
IU vitamin D1 per day, and with confirmed adherence
to the prescribed regimen, be managed in consultation
TABLE 3. Vitamin D intakes and treatment
Routine
Age

Birth to 12 months
> 12 months to 10 yr
> 10 yr to 18 yr
>18 yr

CF-specific

dosing

Use of UV Lamps in the Management of
Vitamin 0 Deficiency
UV lamps used for tanning, specifically those that emit
UVB radiation, can result in vitamin D production in

recommendations
with

vitamins

400-500
800-1,000
800-2,000
800-2,000

with a specialist with expertise in vitamin D therapy
(consensus recommendation).

(IU)

of vitamin D deficiency in children and adults with CF

Step 1:
dose increases

800-1,000
1,600-3,000
1,600-6,000
1,600-6,000

Step 2:

(lU)

dose titration

Not
Not
Not
Not

maximum

more than
more than
more than
more than

2,000
4,000
10,000
10,000

(lU)

Step 3

Refer
Refer
Refer
Refer
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Evidence-Based Practice Recommendations for
Nutrition-Related Management of Children and
Adults with Cystic Fibrosis and Pancreatic
Insufficiency: Results of a Systematic Review zyxwvutsrqponmlkjihgfedcbaZYXW
VIRGINIA A. STALLINGS, MD; LORI J. STARK, PhD; KAREN A. ROBINSON, MSc; ANDREW P. FERANCHAK, MD; HEBE QUINTON, MS;
CLINICAL PRACTICE GUIDELINES ON GROWTH AND NUTRITION SUBCOMMIITEE; AD HOC WORKING GROUP

ptimization of growth and nutritional status is essential for effective treatment of individuals with
The Cystic Fibrosis Foundation established a process of
cystic fibrosis (CF). According to the 2005 CF Founsystematic review of evidence to inform the development
dation Patient Registry Report (1) 23% of children are
of clinical care guidelines and encourage evidence-based
below the 10th percentile weight-for-age and sex and 22%
practice. The Subcommittee on Growth and Nutrition
of adults (aged 18 to 30 years) are underweight with a
reviewed the evidence in two areas: energy intake and
body mass index (EMIl <18.5 (2). Therefore, nutritional
dosing for pancreatic enzyme replacement therapy. Evand growth status monitoring and management are vital
idence-based recommendations are presented here.
to CF health care. Achieving and maintaining normal
Also, an ad hoc working group conducted a review of
weight for adults and normal patterns of growth for chilthe literature and performed new analyses using the
dren with CF requires management of gastrointestinal
Cystic Fibrosis Foundation Patient Registry to update
and pulmonary symptoms, nutrient and energy intakes,
the recommendations for growth and weight-status
and psychosocial and financial issues. Malnutrition remonitoring. These Registry data-based recommendasults from a discrepancy between energy and micronutritions are presented.zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
ent requirements and food intake modified by malabsorp,J zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Am Diet Assoc. 2008; 108:832·839.
tion (3,4).
Currently the clinical guidelines for nutrition management for individuals with CF are consensus-based. For
children, these 2002 guidelines (5) provide recommendations for identifying individuals at-risk for and those in
V. A. Stallings is director, Nutrition Center, and direcnutrition failure, utilizing weight, stature, and weighttor, Office of Faculty Affairs, Division of Gastroenterolfor-stature anthropometric measurements and associated
ogy, Hepatology, and Nutrition, The Children's Hospital
reference standards. However, in clinical practice, this
of Philadelphia, Philadelphia, PA. L. J. Stark is profesapproach was difficult to use and often resulted in inconsor of pediatrics and director, Division of Behavioral
sistent patient nutritional risk classifications. The use of
Medicine and Clinical Psychology, Children's Hospital
percent ideal body weight was especially problematic. For
Medical Center, University of Cincinnati College of Medadults, nutrition screening status and treatment recomicine, Cincinnati, OH. K. A. Robinson is co-director,
mendations are presented in the 2004 CF Adult Care
Johns Hopkins Evidence-based Practice Center, and reConsensus Report (6). Although the efficacy of pancreatic
search associate, Division of Internal Medicine, Johns
enzyme replacement therapy (PERT) to improve fat abHopkins University School of Medicine, Baltimore, MD.
sorption due to pancreatic insufficiency (PI) is supported
A. P. Feranchak is assistant professor pediatrics, Pediby the evidence base, recommendations for the PERT
atric Gastroenterology, Hepatology, and Nutrition, Unidose for patients are consensus-based (5,7). Seeking to
versity of Texas Southwestern Medical Center at Dallas.
encourage evidence-based practice, the CF Foundation
H. Quinton is with the Dartmoutli Hitchcock Medical
set out to determine whether the consensus recommenCenter, Lebanon, NH.
dations have evidence-based support and whether energy
Address correspondence to: Virginia A. Stallings, J1D,
intake and PERT dosing recommendations could be upDivision of Gastroenterology, Hepatology, and Nutrition,
dated based on the evidence currently available. The CF
The Children's Hospital of Philadelphia, 3535 Market
Foundation established the Clinical Practice Guidelines
St, Room 1558, Philadelphia, PA 19104. E-mail:
Growth and Nutrition Subcommittee of experts in the
Sta II ingsl'@clIlai[.chop.cdll
related disciplines. The Subcommittee developed a series
Manuscript accepted: September 20, 2007.
Copyright © 2008 by the American Dietetic
of questions related to energy intake and PERT for chilAssociation.
dren and adults with CF and PI. A systematic review of
0002-8223/08/10805-0004$34.00/0
evidence was conducted to inform the guideline developdoi: 10. 10 16/j.jada.2008. 02. 020
ment process. Four specific questions were addressed:
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• What is the evidence of a relationship between energy
intake and nutritional
and growth status? For this
report, nutritional and growth status included weight,
stature, and weight-for-stature.
• What is the evidence that nutritional
and growth status is associated with health outcomes?
• What is the evidence for an association between the
dose of PERT and the coefficient of fat absorption
(CFA), and nutritional and growth status?
• What is the evidence for the effect of using generic
rather than name brand PERT on the CF A and on
nutritional
and growth status?

A. The USPSTF strongly recommends that clinicians provide [the
service] to eligible patients. The USPSTF found good evidence
that [the service] improves important health outcomes and
concludes that benefits substantially outweigh harms.
B. The USPSTF recommends that clinicians provide [the service]
to eligible patients. The USPSTF found at least fair evidence
that [the service] improves important health outcomes and
concludes that benefits outweigh harms.
C. The USPSTF makes no recommendation for or against routine
provision of [the service]. The USPSTF found at least fair
evidence that [the service] can improve health outcomes but
concludes that the balance of benefits and harms is too close
to justify a general recommendation.
In addition, the Subcommittee recognized the need to
D. The USPSTF recommends against routinely providing [the
revise the recommendations
for growth and weight monservice] to asymptomatic patients. The USPSTF found at least
itoring. Therefore, the Subcommittee established the Ad
fair evidence that [the service] is ineffective or that harms
Hoc Working Group to complete a review of the literaoutweigh benefits.
2005 CF Foundature, conduct new analyses using thezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
I. The USPSTF concludes that the evidence is insufficient to
tion Patient Registry (1), and prepare a report with CF
recommend for or against routinely providing [the service].
Foundation
Patient Registry data-based
recommendaEvidence that [the service] is effective is lacking, of poor
tions. In this review process it is important to note that
quality, or conflicting, and the balance of benefits and harms
when evidence-based
recommendations
could not be
cannot be determined.
made, it indicated that the needed studies have not been
conducted, and, thus, there was insufficient evidence to
Figure 1. US Preventive Services Task Force (USPSTF) evidence
make a recommendation.
The Working Group recommengrades for evidence-based recommendations. The USPSTF grades its
dations were reviewed and approved by the Subcommitrecommendations based on the strength of evidence and magnitude of
tee and are presented as part of this report.zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
net benefit (benefits minus harms).
METHODS

Investigators
at Johns Hopkins University conducted a
systematic review in spring 2005 to assist the Subcommittee in making recommendations.
English-language
articles published from January 1988 to February 2005
reporting studies addressing the questions were identified for review. Searches were conducted in PubMed,
EMBASE, the Cochrane Central Register of Controlled
Trials, PASCAL, Allied and Complementary
Medicine,
and Agricultural
On-line Access. Bibliographies of eligible articles and review articles were also examined. Two
reviewers screened each article at the abstract and then
full-text level for eligibility. A total of 1,008 publications
were reviewed and resulted in 57 eligible publications
addressing questions pertaining to energy intake and 10
eligible publications for PERT. Evidence tables were created and a report drafted for the Subcommittee to use to
develop recommendations.
The evidence base for each
recommendation
was graded using the system developed
by the US Preventive Services Task Force (8) as described
in Figures 1 and 2. The Subcommittee
carefully considered the evidence identified and prepared the report of
the evidence-based finding.

Evidence Summary and Recommendations for Clinical Care
Each question selected for evidence-based review is presented and followed by a brief summary of the findings.
Overall evidence for each of the four questions was rated
as fair and the estimate of net benefit was moderate (8).
What Is the Evidence of a Relationship Between Energy Intake and
Nutritional Status? The Subcommittee found good evidence
from prospective and retrospective cohort studies, includ-

ing within-subject
design and randomized clinical trials,
that higher energy intake resulted in improved weight
gain. Evidence was lacking that demonstrated
higher
energy intake resulted in improved stature (9-28).zyxwvutsrqponmlkjihgfed
R ecom m endation.
For children older than age 2 years and
adults, the CF Foundation recommends energy intakes
greater than the standard for the general population to
support weight maintenance in adults and weight gain at
an age-appropriate
rate in children. Improved weight
l1OC'k, tozyxwvutsrqponmlkjih
status has been found at intakes ranging fromzyxwvutsrqponmlkjihgfedcbaZYXW
200Ck of energy needs for the healthy population of similar age, sex, and size. (B recommendation)
To achieve energy intakes of 110% to 200% of requirements for the healthy population, the CF Foundation
makes the following recommendations
for patients with
CF:
R ecom m endation.
For children aged 1 to 12 years with
growth deficits, the CF Foundation recommends that intensive treatment
with behavioral intervention
in conjunction with nutrition counseling be used to promote
weight gain. (B recommendation)
R ecom m endation.
FOl' children with growth deficits and
adults with weight deficits, the CF Foundation recom(oral and enmends the use of nutritional supplements
teral) in addition to usual dietary intake to improve the
rate of weight gain. (B recommendation)
For children aged 13 years and older with growth deficits and for adults with weight deficits, the CF Foundation has insufficient evidence to make a recommendation
regarding intensive treatment with behavioral intervention in conjunction with nutrition counseling to promote
weight gain.
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Average stature For children in the 25th to 75th percentile
Estimate of Net Benefit
Strength of
height-for-age range, there was little difference in the
overall evidencezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Zerol
classification outcome between methods.
of effectiveness
Substantial
Moderate
Small
negative
Shorter stature For children in the < 25th percentile height-forage range, about 3.5 times more shorter children were
Ab
Be
Cd
De
Good"
classified as underweight.
Fairf
C
D
B
B
•
<90% IBW=7% underweight individuals
Poor?zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
1"
I
I
I
• <: 15th percentile BMI = 26% underweight individuals
Taller stature For children in the> 75th percentile height-far-age
'Evidence includes consistent results from well-designed, well-conducted studies In
range, about 3.5 times fewer taller children were classified as
representative populations that directly assess effects on health outcomes.
underweight using the BMI percentile method.
"The USPSTF found good evioence that the service Improves Important health outcomes and concludes that benefrts substantially outweigh harms.
• <90% IBW=48% underweight individuals
'The USPSTF found at least fair evidence that the service Improves Important health
• <15th percentile BMI=14% underweight individuals
outcomes and concludes that benefits outweigh harms.
"The USPSTF found at least fair evidence that the service can improve health outcomes
but concludes that the balance of benefrts and harms IS too close to Justify a general
recommendation.
'The USPSTF found at least fair evidence that the service is ineffective or that harms
outweigh benefits
'Evidence IS sufficient to determine effects on neann outcomes, but the number,
quality, or consistency of the individual studies, qeneralizatmty to routine practice, or
indirect nature of the evidence on health outcomes limits the strength of the evidence.
"Evidence IS Insufficient to assess the effects on health outcomes because of limited
number or power of studies, Important flaws in their design or conduct, gaps in the
chain of evidence, or lack of information in Important health outcomes
''The USPSTF concludes that evidence that the service is effective IS lacking, of poor
quality, or conflicting, and the balance of benefits and harms cannot be determined.

Figure 2. A grade for the Quality of the overall evidence for a service
is determined by the US Preventive Services Task Force (USPSTF)
based on the strength of overall evidence and an estimate of net
benefit. These grades were used by the Cystic Fibrosis Foundation
Subcommittee on Growth and Nutrition to make evidence-based recommendations for the management of cystic fibrosis in children and
adults, and by an ad hoc working group to update the recommendation
for growth and weight status monitoring.

What Is the Evidence that Nutritional and Growth Status Is Associated with Health Outcomes? The Subcommittee found good

evidence from population-based studies that normal
ranges of weight-for-age, height-for-age, and weight-forheight percentiles were associated with better pulmonary
function as indicated by the percent predicted forced expiratory volume in 1 second (FEVl) and survival for
adults and children (9,11-14,16-18,20,26-55).
Recommendation.
For children, the CF Foundation recommends maintenance ofnonnal ranges of weight- and stature-for-age, because normal growth status was associated
with better FEV! and survival. (B recommendation)
Recommendation.
For adults, the' CF Foundation recommends maintenance of normal weight-for-height because
this was associated with better FEV I and survival. (B
recommendation)
For children and adults with nutritional deficits, the
CF Foundation has insufficient evidence to make a recommendation about the relationship between improved
rate of weight gain following nutritional interventions
and improved FEV!.
What Is the Association Between the Dose of PERT and CFA and
the Dose of PERT and Growth? For this review, the CF

Foundation was interested

834

in determining
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whether a

Figure 3. Effect of change to classifying underweight status using the
body mass index (BMI) percentile method in individuals with cystic
fibrosis aged 2 to 20 years compared to using the percent ideal body
weight (%IBW) method. Modified with permission from reference 70.

dose-response association exists between PERT and
CFA and/or growth. Therefore, only evidence from publications directly comparing different doses of pancreatic enzymes was included. Articles reporting pancreatic enzyme doses compared to placebo were not
included because PERT efficacy is well established.
There were no studies on PERT dosing in relation to
the macronutrient content (ie, fat, protein, and carbohydrate) of typical diets as study protocols require a
high-fat diet for the CFA methodology. Using these
criteria there was insufficient evidence to make a recommendation regarding the association of specific
PERT dosing and CFA or growth (56-62). In a limited
number of individuals, decreasing PERT from higher
levels to levels within the current recommended dosing
ranges as defined in the consensus conference (5) was
associated with either an improvement or no adverse
effect on weight status (63-65),
Recommendation.
For children and adults, the CF Foundation has insufficient evidence to amend the existing
guidelines regarding PERT dosing and the CFA or
growth response, and, therefore, recommends that the
current consensus-based guidelines be used for care (7).
These include: 500 to 2,500 units lipase per kilogram
body weight per meal; or <10,000 units lipase per kilogram body weight per day; or <4,000 units lipase per
gram dietary fat per day.
What Is the Effect of Using Generic Compared to Name-Brand
Pancreatic Enzyme Preparations on CFA and Growth? There was

insufficient evidence to support efficacy of generic pancreatic enzyme preparations (61l.
Recommendation.
For children and adults, the CF Foundation has insufficient evidence to make a recommendation
about the efficacy of generic pancreatic enzyme preparations and, therefore, recommends the use of proprietary
pancreatic enzyme preparations for PERT.
The absence of evidence-based recommendations highlights the need for well-designed studies of both PERT
preparations and dosing and important clinical outcome
variables.
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Figtlre 5. Associations of body mass index (BMI) percentile and per-

90

BMI Percentilo

cent predicted forced expiratory volume in 1 second (FEY,) for all
6 to 12 years (n=4,753) and 13 to 20 years (n=5,125)
with cystic fibrosis and pancreatic insufficiency by age and by sex, from
the 1994 to 2003 Cystic Fibrosis Foundation Patent Registry. Percent
predicted FEY, estimated from Wang and colleagues (68) and Hankinson and colleagues (69).

zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
~6
to 9
X
10to 12
- .. - -13to17
~18to20
children aged

Age groups (y)

Figure 4. Associations of body mass index (BMI) percentile and percent predicted forced expiratory volume in 1 second (FEY,) for children
(n = 9,878) with cystic fibrosis and pancreatiC insufficiency by age and
sex group, from the 2005 Cystic Fibrosis Foundation Patient Registry.
Percent predicted FEY, estimated from Wang and colleagues (68) and
Hankinson and colleagues (69).

tile was the indicator for children aged 6 to 20 years
(66), and BMI was the indicator in adults defined as
RECOMMENDATIONS FOR CLINICAL CARE
>20 years of age (67). Analyses for children were conducted using the Wang and colleagues (68) pulmonary
New Analysis for Growth and Weight Monitoring in CF Care
function reference standard and the Hankinson and
The Working Group conunissioned new analyses from the
CF Foundation Patient Registry, reviewed the related liter- •'colleagues (69) equations were used for adolescents and
adults.
ature, and prepared a report with recommendations for
monitoring weight in adults and for monitoring growth in
Assessment Method. The CF care provider community and
children.zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
the Subcommittee recognize the difficulty of using the
The 2005 CF Foundation Patient Registry included data from approximately 22,700 patients from 117
percent ideal body weight (<:'<IBW)
method for weight-forstature assessments in the clinical setting. In 2005,
CF centers and 4S affiliated programs in the United States,
Zhang and Lai (70) reported a comparison of o/rIBWand
and represents about 75':",of the patient population. Each
center and affiliate has institutional review board approval
BMI percentile methods using the CF Foundation Patient
to obtain patient- and center-specific clinical data. New
Registry population (Figure 3). The BMI percentile
analyses were conducted to determine the association
method was shown to be more sensitive to changes in
of the percent predicted FEV, with weight-for-stature
percent predicted FEV, and had a stronger association to
status in individuals with CF and PI. The Bl\lI percenpercent predicted FEV, than '7cIBW.
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Figure7. Associationsof bodymass index(BMI)
and percentpredicted
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years (n= 10,585) with cystic fibrosis and pancreaticinsufficiency,
from the 1994 to 2003 CystiCFibrosisFoundationPatent Registry.
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Figure 6 shows the percent predicted FEV and
I

weight-for-length associations for 6- to 15-year-old children with CF and PI based on their cohort status for
75+---~---r--~--_.----r_--._--,,--_r--~
weight-far-length at age 2 years. These analyses dem6
7
8
9
10
11
12
13
14
15
onstrate the effect of optimizing growth in weight and
Age in years
length following CF diagnosis in patients diagnosed
-_
<10th
10 - 25th
- ... - -25-5Oth
_>50th
before age 2 years.
Weight-for~ength percentile
Recommendation.
For children diagnosed before age 2
years,
the
CF
Foundation
recommends that children
Figure6. Associationsin childrenaged 6 to 15 years(n=4,553)with
cysticfibrosisand pancreaticinsufficiencyof forcedexpiratoryvolume reach a weight-for-length status of >50th percentile by
age 2 years. (Registry data- based recommendation).
in 1 second (FEV1byweight-for-Iength
)
percentilecohortsclassifiedat
Weight Monitoringfor Adults. Similar analyses were conage 2 years. PercentpredictedFEVIestimatedfromWangand colducted for adults with CF and PI using CF Foundation
leagues (68).zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Patient Registry data from 1994 to 2003. Figure 7
shows the association of Bl\II and FEV! in adults, and
demonstrates that better lung function was associated
Recommendation.
For all individuals with CF, the CF
with higher BMI in both men and women. An FEV I
Foundation recommends that the age-appropriate Bl\lI
>60% predicted was associated with a BMI of 22 in
method be used to assess weight and height, and that the
women
and 23 in men. For the group of adults, there
SHBW method of assessment be discontinued. (Registry
was no evidence of decreased FEV I with BMI up to 29.
data-based recommendation).
The sample of adults with BMI >29 was small and
Growth Monitoringin Children. Figure 4 shows the percent
analyses were not conducted in this BMI range.
predicted FEV I and BMI percentile association in chilRecommendation.
For adults aged 20 years and older, the
dren and adolescents with CF and PI aged 6 to 20 years
CF Foundation recommends that weight-for-stature asby birth cohort and by sex based on the 2005 CF Founsessment use the BMI method, and that women maindation Patient Registry data set. Better FEV, status at
tain a Bl\JI at or above 22, and men maintain a BMI at
about 80% predicted or above was associated with BMI
or above 23. (Registry data- based recommendation).
percentiles at the 50th percentile and higher. ImprovUnintentionalWeight Loss in Adults. The effect of unintening weight-for-stature
as indicated by BMI percentile
tional weight loss on pulmonary status or survival in
was demonstrated
during the past decade. Figure 5
adults with CF and PI has not been directly investigated.
shows these data by sex and separately for two age
The review of limited related literature and of CF Foungroups: 6 to 12 years and 13 to 20 years. The BMI
dation Patient Registry analyses was uninformative.
50th percentile reference point is highlighted in each
Figure.
Recommendation.
For adults aged 20 years and older, the
Recommendation.
For children and adolescents aged 2 to 20
CF Foundation recommends that unintentional weight
loss be avoided. When encountered in patient care,
years, the CF Foundation recommends that weight-for-stature assessment use the BMI percentile method, and that
unintentional weight loss should be evaluated in the
children and adolescents maintain a Bl\fJ at or abovezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
the
context of the patient's usual weight and health status.
(Consensus-based recommendation)
50th percentile. (Registry data-based recommendation).
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Children birth tozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
<2 y
Children 2 to 20 y
Adults >20 y
Evidence-based recommendations
Routine energy intake as indicated for
age and sex (9-28)
Combined behavioral and nutrition
intervention indicated for weight gain
(12,13,22,24)
Nutritional supplementation (oral and
enteral) intervention indicated for
weight gain (9,17,18,21,23,26-28)
Optimal ranges of weight-for-age and
stature-for-age for children and
weight-for-height for adults are
indicated to support better FEV,hand
survival (9,11,12-14,17,18,20,26-55)
Nongeneric, proprietary pancreatic
enzyme preparations are required to
ensure efficacy in treating cystic
fibrosis-related pancreatic
insufficiency" (61)
Registry data-based recommendations
Discontinue use of percent ideal body
weight method and incorporate ageappropriate method of assessment of
weight -tor -stature
Maintain growth status for children and
weight-for-height status for adults
within recommended ranges to
support better FEV, status
Avoid unintentional weight loss to
support better FEV1 status in adults
After early diagnosis, establish a weightfor -length status of > 50th percentile
by age 2 y to support better FEV1
status during childhood

Not reviewed"

Not reviewed'

110% to 200% standards
for healthy population
Recommended for age 2 to
12 y; insufficient evidence
for age 13 to 20 ya
Recommended

Recommended

Not reviewed"

Recommended

Recommended

Recommended

Recommended

Recommended

Weig ht-for-length
percentile
recommended

BMld percentiles
recommended

BMI recommended

BMI >501h percentile
recommended

Woman: BMI >22
Man: BMI >23

-

-

Recommended

Recommended

-

-

Recommended for children
aged 1 to 2 y

Weight-for-Iengtll
percentile
recommended

:-.50th

110% to 200% standards
for healthy population
Insufficient evidence for
adults"

'If a topic was not reviewed or reviewed and found to have insuffiCient evidence to make a recommendabon, then previous recommendations for children (3) and adults (4) are used
for clinical care
''FEV, =rorced expiratory volume in 1 second.
'Current recommendations for dose of pancreatiC enzymes are 500 to 2,500 units lipase per kilogram body weight per meal, or < 10,000 units lipase per kilogram body weight per
day, or <4,000 units lipase per gram of dietary fat per day.
"BMI body mass index.

Figure 8. Summary of recommendations of the Cystic Fibrosis Foundation Subcommittee on Growth and Nutrition and Ad Hoc Working Group
for energy intake, pancreatic enzyme replacement therapy, and growth and weight status monitoring in children and adults with cystic
fibrosis,

Current Center-Specific Status
women and :35%of men in the United States met the
recommendation for a BMI >22 or 23, respectively,zyxwvutsrqponmlkjihgfe
The 2005 center-specific CF Foundation Patient Registry data for BMI percentile for all children by sex, and
BMI for all adults by sex was reviewed, This included
CONCLUSIONS
the 117 CF centers and 48 affiliate programs in the
United States, For girls and boys with CF and PI, the
These guidelines offer evidence-based recommendations
all-center median BMI percentile was at the 44th perfor the increased energy intake required to support
centile with a 16 to 73 range for girls and 18 to 67 range
growth and development for children and weight maintefor boys. Further analyses of the 2005 data found thatzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
nance in adults with CF and PI, and for improving weight
43'j( of girls and 44'1',;of boys in the United States met
and growth patterns when indicated, Finally, Registry
the recommendation for a BI\II >50th percentile, When
data- based recommendations for the use of BMI for
the 2005 adult CF and PI data were examined, the
adults and BMI percentile for children for monitoring
all-center median BMI was 21 (range 18 to 24) for
growth and weight status are provided, Desirable growth
women and 22 (range 19 to 24) for men, Overall, 32% of
patterns in children and weight status in adults were
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defined based on the relationship between nutritional
and growth status as assessed by BMI percentile or BMI
and FEV! as the indicator of CF-related lung disease. In
cases where insufficient evidence was cited for an evidence-based recommendation, the previously published
CF Foundation Pediatric and Adult Consensus Statements continue to provide recommendations for nutrition
care (5,6) and the consensus statement on the use of
pancreatic enzymes (7) continues to provide recommendations for dosing. Our recommendations are summarized in Figure 8.
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Other herbal supplements that have shown benefits In laboratory and International
studies Include: ginseng, thymus extract, colloidal silver, licorice root. glycyrrhizin,
lactoferrin, TJ-108, schisandra, and oxymatrine

(from the sophora root). None

of these, however, has proven to be safe or effective, and so use should be
discouraged?zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
3zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Vitamins: Several studies over the past few years have found that vitamin D
deficiency IS COIT,monIn HCV Infected patients, and that It may be a modifiable
risk factor for HCV treatment failure. Some studies have even shown an increase
In sustained Virological response (SVR) when vrtarr-m

D deficiency was treated

with a vitamin D supplement during treatment. Best practice quidelmes specific
to HCV patients are not available because more patient-outcome

research is still

needed. However, the following has been well established in relation to HCV and
its treatment:
•

Vitamin

D IS an immune

modulator

that reduces Inflammation

and

enhances protective immune response
•

Vitamin D is important

in maintaining

patients and H IV/HCV coinfected

bone density.

patients experience

Liver transplant
bone loss, and

ribavirin (RBV) may decrease bone density
•

HCV patients with higher v:tamln D levels have less Inflammation
and fibrosis

Chrome

Despite the absence of best practice guidelines, the prevalence of vitamin D
deficiency .n HCV-;nfected Individuals canr.ot be Ignored. Some experts suggest
that vitamin

D levels should be checked in all chronic HCV patients with a

25-hydroxyvitamin

D [25(OH)DI. aiming for a level of approximately 30 ng/mL. It

is suggested that vitamin D should be replaced at 1000 IU/daily for every 1 ng/
ml, of deficiency. Caution should be taken to avoid vitamin D toxicity by applying
the guidelines for the recommended daily allowance: 600 IU per day for ages 1 to
70 years; 800 IU per day for over 70 years (according to the NIH Office of D etary
Supplements); and a maximum dose of 4000 IU per day (according to the Institute
of Medicine). There has been no research using vitamin D with triple therapy Ii e.,
pegylated interferon [PEG-IFNI. ribavirin [RBVI. and a protease inhibitor [PillS
Alcohol

9

Use

Research has shown that alcohol use advances the progression of liver disease in
patients infected with HC\!. There is no safe amount of alcohol use established for
HCV patients, so it is strongly recommended that they completely abstain from
drinking alcohol.zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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An introduction to basic supplements
Making sure you are eating a good diet which Includes all the necessary vitamin and minerals is essential. But
taking additional supplements may also be a good Idea for some people with hepatitis C. You may have a
deficiency or find it hard to absorb enough of the right nutrition from food you eat because of digestive problems.

Juicing

The best thing to do is to try taking them and see If they make you feel any better. but bear in mind that the

Juicing recipes

changes can be very subtle and take time to have an effect.

Drink and drugs
Health
Managing pain

There is a mass of very confiicting information about supplements and hepatitis C especially on the Internet, with
reports of people taking massive doses of some things. Be cautious about taking supplements as a lot depends on
factors specific to each person's state of health. extent of liver damage and the strength or weakness of other
organs and other health issues. It is always a good idea to discuss it with a health practitioner you trust if you are

Stress

thinking of taking supplements. The information included here is about relatively safe supplements that many
people with hepatitis C have tried But always bear in mind that it is an individual affair and don't take mega doses
as they can be extremely harmful to the liver (see cautions below)
If you do decide to take additional supplements It is very Important to take good quality ones Look for brands that
have the least amount of fillers and added ingredients. Good quality brands include Biocare. Solgar. Vendian.
Vega. and Cytoplan' who make very good food-state supplements.

Antioxidants
Antioxidants are essential in slowing down the progression of liver damage (fioros.s) by neutralizing dangerous free
radicals. Free radicals are highly reactive chemical substances which are the by-product of our cell's normal
chemical reactions, such as energy generation and the breakdown of fats. During these reactions oxygen is
transformed into the free radical superoxide which can cause cell and tissue damage. Normally there is a
mechanism for protecting cells from the dangers of free radicals. but If there are too many free radicals to deal
with then there IS a risk of cell damage. Free radicals are of concern for people with hepatitis C for several
reasons
• Chronic liver inflammation may lead to overproduction of free radicals within the liver.
• There is evidence that free radicals playa role in liver fibrosis Free radicals can chemically alter fat in the
body. This is called lipid peroxidation. The free radicals attack the cell membrane and can injure and
eventually kill cells. If this happens In liver cells It can lead to more scarring or fibrosis
if the liver function is already impaired and this had led to an overload of Iron then the free radicals may Interact
with the iron causing further damage

V\lhich Antioxidants?
• Vitamin C is a very easily available and powerful antioxidant.

It is recommended to take 500mg a day. If

you want to take more. it IS better to take 500mg twice a day rather than 19m once a day Vitamin C is
not stored in the body and any excess Will be excreted.
• Vitamin E is another powerful antioxidant that is used to combat fatigue, help the skin and support the
immune system. It is recommended to take between 200- 400 IU per day (IU are the units of
measurement It IS sold in - it stands for International Units)
• Alpha Lipoic Acid helps support liver metabolism and to purge heavy metals from the body. Stores of ALA
drop as you get older so you may want to include It as a supplement. It also enhances the functioning of
the antioxidants vitamin C and E and glutathione (which plays an important role in detoxification and a
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• Zinc. Selenium and Milk Thistle are also antioxidants
You can buy many different antioxidant formulas which include a tev. together. Avoid ones that include
vitamin A as It is stored In the liver

Vitamin B

The vitamin 6 Group is ESSENTIAL fer liver health. especially for Its detoxification system. If you feel youzyxwvutsrqponml
are not
getting enough vitamin B from your diet. it can help to take a 6 complex supplement

Don t take any of the B

vitamins as a separate supplement as they work best when taken together. In genelal. a v tamin 6 deficiency can
cause. fatigue. depression. emotional problems. low energy, susceptibility to stress and skin problems. Smoking
and stress deplete the body of Vitamin B
When you choose a supplement make sure it has B12 ill It. Try to get one with no more than 50mg of niacin (63),
as In high doses it can encourage liver damage. Also check to see if it contains mositot and choline. which helps
the B vitamins transform energy into a usable form for the cells.

Lecithin
This helps to break down fat and speed up the flow of fats through the liver. It also helps prevent the build up of
fats Within the liver and assists the liver in detoxifyinq. Lecithin contains choline (which helps mental function) and
mos.tot (which helps support liver function). Supplements are derived from Soya and usually corne as granules.
You can buy them in most health food stores and some chemists.

Multivitamin and rnultiminerals
These can be an easy way to make sure you are getting enough Vitamins in your system. Irs very important to
make sure the formula does not have iron in (unless you are anaerruc - see Iron below) Also make sure It is not
high in Vitamin A (as it is stored in the liver) and that the vitamin A it docs contain is in the form of beta-carotene.

Zinc
Zinc IS very important as It strengthens the immune system People With hepatitis C are often lacking in zinc It
plays a major role in the functioning of numerous different enzymes. It IS also an antioxidant. It is essential for the
nervous system and immune system. It is thought to act as an antivrral agent for the herpes virus. It prevents an
over-accumulation

of vitamin A in the liver - too much vitamin A can cause problems for the liver. Immunova*

make a good source of liquid zinc.

Selenium
Selenium is a very important mineral. It is an antioxidant. maintains levels of glutathione in the body and IS vital in
the maintenance of immune function. It is thought to prevent tumour development. and has been found to protect
the liver. It may support thyroid function and may possibly help in reducing viral replication in hep C and viral load.
See the vitamins and diet sheet to ensure you get enough In your diet. People we have spoken to have found
lmmunovas'

Zinc, Selenium and Magnesium products very helpful. as they corne in liquid that is easity

assimilated, but start With the lowest dose as some people are very sensinve to them Selenium IS toxic at hrgh
doses so be careful With amounts.

Gingko
Gingko is thought to be very helpful for brain and memory function. and for people with hepatitis C it can be
helpful for brain-fog and cognrtive disturbances. It rs also an antioxidant and may act as an anti-inflammatory and
anti-viral as well. It only starts to work after taking It for 4 weeks or more and for some people It may take up to 12
weeks to have an effect. Gingko thins the blood so it is not SUitable for people who take aspirin, warfarin or other
anticoagulants

Milk Thistle
Has been used for centurres as a liver protecting herb and IS the most common supplement taken by people with
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Hepatitis C

An Update on Comprehensive Assessment and Treatment ProtocolszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQP
Lyn Patrick, ND
In August 2012, the Centers for Disease Control and Prevention! published final recommendations for
hepatitis C screening for the American public, a disease that now affects 5 million people in the United
States (1 of every 50 individuals). The Centers for Disease Control and Prevention estimates that 1 in 30
baby boomers (those born between 1945 and 1965) is chronically infected with the virus, and
approximately 75% are unaware of this fact because they do not perceive themselves to be at risk and
have not been tested. In a recent analysis.! only a little over half of those who were infected with hepatitis
C virus (HCV) reported an exposure risk of injection drug use or blood transfusion before July 1992. Who
are the remaining infected but unsuspecting estimated 3.75 million baby boomers? They may be the
patients walking into your office with vague complaints of gastrointestinal symptoms, appetite changes,
low-grade fevers, rashes (pruritus, lichen planus, or porphyria cutanea tarda), sleep disturbances,
autoimmune thyroiditis, migratory arthritis, myalgia, peripheral neuropathy, visual changes (floaters), or
simply fatigue.
Unfortunately, the usual screening laboratory test, a persistently elevated alanine aminotransferase (ALT) (2
positive laboratory results within 6 months), has been seen to be normal in about 30% of those diagnosed
as having chronic HCV infection, so these patients would not have the usual "red flag" elevations of serum
ALT.2 The median level of ALT in chronic HCV in one large cohort was only 48 UjL (reference range upper
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limit, 41 U/L). This phenomenon of "normal ALT" in chronic HCV infection exists because the laboratory
reference ranges used by commercial laboratories do not take into account the numbers of undiagnosed
persons with diabetes mellitus and individuals with mild to moderate chronic liver disease (remember those
3.75 million people with HCV who are undiagnosed in the general population?). When these groups are
removed from the reference populations, the upper limits of ALT drop dramatically to 30 U/L in men and 19
U/L in wornen.v When these revised upper limits are used to identify individuals who need to be screened
for HCV infection, the sensitivity of this test improves dramatically. The hepatologists I have trained with are
trying vigilantly to teach all primary healthcare providers to use these reference ranges when assessinq the
risk for liver disease.

The other useful tool for assessing risk is an accurate questionnaire. Including risk questions on a patient
standard intake form tends to normalize them and increases your rationale for testing for HCV. Table 1 lists
some important risk factors." You may need a reason to test for HCV because the US Preventive Services
Task Forces was not supportive of the recommendations by the Centers for Disease Control and Prevention,
preventing the Affordable Care Act from covering the cost of testing.

What about the patients who come to you already diagnosed or believing they have been diagnosed even
though they only have a positive HCV antibody test? Everyone who has a positive HCV antibody test needs
a follow-up nucleic acid test (often referred to as a "viral load''). The standard antiviral test used by blood
banks to screen for the presence of virus (often referred to as a recombinant immunoblot assay) is not the
best confirmatory test and should be followed by a nucleic acid test (polymerase chain reaction,
transcription-mediated
amplification, or hepatitis B DNA viral load test). Actual viral load only matters if the
treatment you are using lowers it more than 2 logs (2 decimal places). Any change less than that is just
normal variation of viral reproduction and means nothing. Unlike chronic hepatitis B, viral load does not
correlate with or predict the progression of liver disease or the risk for primary hepatocellular carcinoma.
For more detailed information discussed in the remainder of the article, consult the online free e-bookzyxwvutsrqponm
Hepatitis C Cnoices" written by research hepatologists and integrative health providers.

If your patients have a confirmatory viral load, the most important thing you can do to keep them healthy
is to make sure they are not drinking alcohol (none, ever), counsel them about daily marijuana use and
increased risk for fibrosis, and check for immunity to hepatitis A and B and human immunodeficiency virus.6
Acute infections with hepatitis A or B run the risk of fulminant hepatitis and death. Human
immunodeficiency virus Significantly increases the progression of liver disease, including cirrhosis and
hepatocellular carcinoma. The standard medical protocol is to immunize for hepatitis A and B if the patient
does not have immunity; if you do not want to suggest that they should be immunized for hepatitis A and
B, educate them about exposure and risk avoidance.
Certain laboratory tests are important for all patients with chronic HCV. These are listed in Table 2.
When patients come to you to determine whether they require treatment, you need both laboratory test
results and a good history to determine this. Patients might have been told by their primary care physician
or a specialist that they qualify for treatment, but not all hepatologists agree about when treatment is
actually necessary. Treatment is considered in the following situations: cirrhosis or precirrhosis (late stage
2, stage 3, or stage 4, determined by liver biopsy or equivalent), lymphoma, or vasculitis secondary to
cryoglobulinemia. Female patients may elect to undergo standard treatment if they want to get pregnant in
the future to eliminate the chance of passing the virus to their children.
It is sometimes helpful to determine the approximate time the virus was acquired to estimate the
progression. For example, if your patient received a blood transfusion or used injection drugs (even once is
enough to become infected) 30 years ago and not since, and if they have a recent liver biopsy result that
was stage 1, they will probably not progress significantly. Most hepatitis C infections via injection drug use
were acquired within the first 6 months of use, and blood transfusion was an effective means of
transmitting the virus (until the blood supply became HCV negative in 1992). Given that scenario and no
complications from comorbid conditions, it is a safe bet that such a patient will not need standard treatment
(ie, as long as he or she does not acquire hepatitis A or B or human immunodeficiency virus or begin
drinking alcohol). The patient still needs to be followed up with a repeat liver biopsy or the equivalent
http •.'indnr.collliautoimmuncallcf!.!v-l11cdicine!
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(transient elastography or serologic fibrosis marker test) every 5 years and counseled about alcohol and
marijuana use.
On the other hand, standard treatment may be necessary or chosen by the patient as the preferred course
of action. The current standard of care is ribavirin and pegylated interferon for genotype 2 or 3 or with the
addition of either direct-acting antiviral telaprevir or boceprevir for those with genotype la or lb. These
therapies have significant adverse effect profiles and are contraindicated. Ribavirin, an antiviral, may cause
anemia due to red blood cell hemolysis. The addition of 1.2 g of eicosapentanoic acid with 600 mg of
vitamin C and 300 IU of vitamin E has been shown to prevent hemoglobin decreases during therapy. 10 Zinc
(zinc/l-carnosme chelate) has also been shown to be helpful in minimizing adverse effects during treatment,
both decreasing gastrointestinal symptoms and preventing anemia when used in conjunction with vitamin C
and vitamin E.ll
Vitamin D3 deficiency is a serious problem in liver disease, and vitamin D deficiency in HCV infection can
reduce the chance of responding to standard treatment, as well as increase the risk for flbrosis." Vitamin D
has been shown to suppress hepatitis C viral replication in vitro, and supplementation with 2000 IU/d of
vitamin D resulted in a dramatic increase in the response to standard therapy in all genotypes. 12-14 Vitamin
D levels are commonly assessed in patients with chronic hepatitis C, and supplementation to maintain
optimal levels is becoming standard practice.
Vitamin B12 supplementation has also been found to increase the chance of responding to standard
treatment when given at a dosage of 5000 mcg intramuscularly every 4 weeks for the duration of
therapy.1S This study was encouraging, particularly in hard-to-treat
patients with genotype 1, who are much less likely to respond to standard ribavirin treatment than are
those with genotype 2 or 3.
General care for patients with HCV includes assessing and treating nonalcoholic fatty liver disease; hepatic
steatosis can increase the risk for fibrosis and negatively influence the response to therapy. Attaining a
normal body mass index is crucial in the treatment of steatosis, but a reduction as little as 2.6% of body
weight has been shown to decrease steatosis on liver biopsy.16 Quick weight loss, however, is
contraindicated in those with steatosis because a rapid influx of fatty acids from the breakdown of adipose
tissue can accelerate the process of steatosis and lead to a progression of fibrosis. Safe weight loss is no
more than 3.5 Ib per week for adults and 1.1 Ib per week for children and adolescents. Important nutrient
and botanical interventions for steatosis and insulin sensitivity often seen in HCV-related nonalcoholic fatty
liver syndrome include phosphatidylcholine (775 mg/d)-based silybin (350 rnq/d), in addition to vitamin E
(360 IU).17 Research among patients with HCV reveals low levels of vitamin E, glutathione, selenium,
vitamin A, and vitamin C, even in those without evidence of hepatic fibrosis.l''
There are currently no botanical or nutrient-based therapies that can achieve the same sustained viral
responses shown by standard interferon-based treatment. The only evidence that a botanical may be
effective as an antiviral is the recent data on using intravenous silibinin (10 mg/kg).19 When this botanical
was administered intravenously for 8 days in patients with HCV who had previously failed standard
treatment, the viral load was Significantly reduced, and retreatment with pegylated interferon and ribavirin
was more effective. More silybinin-based research is ongoing in Europe, and the results of these trials will
reveal more about the antiviral effects of silybinin.
Intriguing research with ozone, both intravenously and rectally, has shown some promise in Egypt, where
incidence rates are the highest in the world (>10% of the population are chronically infected with HCV).20
The Department of Tropical Medicine and Gastroenterology at Assiut University in Assiut, Egypt studied the
results of ozone therapy in patients with chronic hepatitis C. They found normalization of ALT in 57% and
elimination of virus in 25% of 40 patients who had received 30 sessions of autochemotherapy with ozone.
In the meantime, individual assessment and nutrient supplementation for each patient with chronic HCV
infection is stressed. This approach will offer the most effective treatment protocol we can provide.
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Table 1.zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Risks for Exposure to HCV4zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
1. Receiving blood or blood products prior to 1992
2. Sharing drug paraphernalia, even once
3. Being stuck by a used blood needle
4. Being on kidney dialysis
5. Having a tattoo or body piercing done in an
unsterile environment
6. Having sexual activity that involves contact
with blood
7. Sharing personal care items (razors,
toothbrushes, nail clippers, etc.) with others
8. Having been incarcerated
9. Having been in combat in the military
Table 2. Laboratory Tests Important for All Patients With Chronic Hepatitis C Virus (HCV)
Laboratory Test
HCV genotype

Description
Used to determine the risk for fatty liver (genotype 3) and the response to standard
treatment, as well as the risk for severe glutathione deficiency (genotype 1b)
Levels <3.5 gjdL increase the risk for cirrhosis.

Total protein,
albumin
Thyrotropin, free Among patients with chronic HCV, 10% have autoimmune thyroiditis.
triiodothyronine,
free thyroxine,
thyroid antibody
AST, ALT, alkaline Approximately 10% of patients having HCVwith normal ALTjAST levels have fibrosis,
phosphatase,
and approximately 20% of patients having HCVwith an elevated ALT level will develop
gammacirrhosis (using the standard reference range). An increased AST:ALT ratio> I, in
glutamyltransferaseaddition to a platelet count < 150 x 103jmcL, indicates significant fibrosis.
Total bilirubin
Levels >2 mgjdL indicate a risk for cirrhosis.
Complete blood celiA platelet count < 100 x 103jmcL and a white blood cell count <3000jmcL indicate a
count
risk for cirrhosis.
Total cholesterol, Levels < 100 mgjdL indicate cirrhosis when in conjunction with abnormal INR, bilirubin,
triglycerides
and albumin.
Iron, total ironHepatic iron is elevated in 10%-36% of patients, increasing the risk for cirrhosis (liver
binding capacity, staining will be evident on biopsy), and evidenced by elevated serum ferritin and serum
ferritin
iron. Elevated ferritin has been shown to be associated with increased glutathione
turnover, advanced liver fibrosis, hepatic steatosis, and poor response to interferonalfa-based therapv.?
Fasting glucose
This is often low in patients with cirrhosis due to decreased glycogen storage or is
elevated if patients have diabetes mellitus.
Uric acid
Elevation of serum levels> 7 mgjdL in men and >6 mgjdL in women indicates
nonalcoholic fatty liver disease and, in HCVinfection, increased risk for steatosis (fatty
liver), which decreasesthe response to treatment. 8
Prothrombin time- The liver produces a clotting factor (platelet-activating factor) that decreases in
INR
cirrhosis. An elevated clotting time> 1.4 when in conjunction with an albumin level <3.5
gjdL, the presence of ascites, or encephalopathy indicates advanced cirrhosis.
Serum urea
Elevation occurs in cirrhosis due to hepatorenal syndrome (the liver is failing, so the
nitrogen, creatinine kidneys begin to fail).
Cryoglobulin
A low-level «3%) cryoglobulinemia is common in chronic HCV.It is only indicative of
kidney damage if elevations occur with symptoms (rash, neuropathy, arthralgia,
vasculitis, or dry eyes).
Urlnalvsis
Standard evaluation for liver disease
25-Hydroxyvitamin Low vitamin D levels are common in liver disease in HCVand are correlated with
D
myalgia in patients with and without cirrhosis and the presence of nonalcoholic fatty
http:/,'ndnr,oll1,'autoilllll1
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liver disease. Low vitamin D is also correlated with fibrosis and nonresponse to
treatment. 9
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; INR, international
normalized ratio.zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

,
Lyn Patrick, NO graduated from Bastyr University (Kenmore, Washington) in 1984
and for the past 15 years has been working with individuals infected with hepatitis C. This work includes
participation in an international Physicians Brainstorming Team through the Hepatitis C Caring
Ambassadors, a nonprofit advocacy group. She is a coauthor of the e-bookzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPO
Hepatitis C Choices. She is also
teaching an online education course for healthcare providers in integrative treatment of chronic hepatitis C
with Dr Misha Cohen through Sylvan Institute of Botanical Medicine
(http://sylvanbotanical.com/classes/introduction-to-hepatitis-c-integrated-chinese-medicine-w-mishacohen/) and is available for physician consults regarding chronic hepatitis C management
(http://wellnessintegrative.com/about-dr-patrickl).
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Summary

Vitamin D metabolism

Vitamin D is increasingly becoming recognized as an important
physiological regulator with pleiotropic functions outside of its
classical role in skeletal homeostasis. A growing body of clinical
evidence highlights the prevalence and risks of vitamin D deficiency in patients suffering from chronic hepatitis C infection.
and vitamin D supplementation
has been proposed as an adjunct
to current standards of care. This review considers the experimental evidence for the anti-inflammatory.
antifibrotic and antiviral effects of vitamin D. and discusses the therapeutic potential
of vitamin D supplementation
to protect against liver disease
progression and improve responses to treatment.

Unlike most vitamins. vitamin D is neither an enzyme co-factor
nor an essential nutrient that must be obtained from food. Rather.
it is a precursor of a seco-sreroid hormone. Vitamin D can be
manufactured
endogenously
from 7-dehydrocholesterol
when
skin is exposed to ultraviolet B radiation (Fig. 1). Historically.
sun exposure was the main source of vitamin D. but food and
supplements are now important sources. especially among urhan
populations and people who work indoors. During its conversion
from a precursor to an active hormone. vitamin D is first modified
in the liver by microsomal vitamin D 2S-hydroxylases.
which
form 2S-hydroxyvitamin
D [2S(OH)DI. a stable metabolite that
is the best single indicator of vitamin D status [11. A second
hydroxylation step. mediated by the mitochondrial
cytochrome
~) 2012 European Association for the Study of the Liver. Published
P4S0 oxidase. CYP27B1. produces the most biologically active
by Elsevier Inc. All rights reserved.
metabolite. 1.2S-dihydroxyvitamin
D [1.2S(OHhDI. In individuals with adequate
renal function. most of the circulating
1.2S(OHhD is produced by the kidney; however. CYP27B1 activity occurs in many extra-renal tissues. including innate immune
cells. such as macrophages and dendritic cells. The local metaboIntroduction
lism of 2S(OH)D by these cells is likely to be an important factor
in generating the high local concentrations of 1.25(OH hD needed
for its paracrine and autocrine activities.
Advances in hepatitis C virus (HCV) pharmaceutical
development
are being made at a blistering pace; however. highly effective.
1.2S(OHhD mediates most of its biological effects by binding
non-toxic therapies remain a hope for the future. This leaves an
to the vitamin D receptor (VDR). which is expressed at some level
in almost all human tissues. In the absence of its ligand. the VDR
immediate need for interventions that can minimize disease progression and/or improve sustained virological response (SVR) rates
largely exists as an inactive
homodimer.
Upon binding
in the short term. The aging of the HCV-positive population is cre1.25(OHhD. the VDR is phosphorylated
and forms a hererodirner
ating an epidemic of end stage liver disease. Many patients cannot
with its preferred binding partner. the retinoid X receptor (RXR).
wait for second and third generation direct acting antiviral drugs to
forming a nuclear transcription factor. This VDR/RXR heterodimer
reach the clinic. As an interim measure. vitamin D supplements have
binds vitamin D response elements (VDREs) in DNA and recruits
been proposed as an adjunct to pegylated-interferon
and ribavirin.
co-regulatory
protein complexes to modulate the expression of
This review integrates the known biological effects of the vitamin D
hundreds of genes. In addition to acting as a ligand-activated
system with recent clinical findings and discusses the therapeutic
transcription
factor. the VDR is also thought to activate cell signaling pathways independent of its genomic effects [21.
potential of vitamin D supplementation
in HCV-positive patients.
The multiple steps in vitamin D bioactivation are controlled
by intricate regulatory pathways Ill. CYP27B 1 expression in the
renal proximal tubule is stimulated by the parathyroid hormone
Keywords:
Hepatitis
C; Vitamin D: 25(OH)D:
1.25;OH),D:
Inflammation.
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(PTH). which is regulated
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levels.
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Focusing on bone. several groups
have attempted
to identify
polyrnorphisrns
has found that the bAt (CCA) haplotype
is signifvitamarkers that can be used to determine
whether
a patient'szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
icanrly associated
with fibrosis progression
rate as compared
to
min D status is optimal. A panel assembled
by the Institute
of
the bat (CM) and BaT (TAG) haplotypes ]18). While observational
Medicine (10M) determined
that a serum 25(OH)D concentration
studies cannot establish a causal link between low 25(OH)D levof 20 ngjml is sufficient for the majority
of healthy adults. but
els and liver disease progression.
there are many ways in which
also determined
that a concentration
of 16 ngjml is insufficient
vitamin 0 deficiency might plausibly playa role in pathogenesis.
for about 50% of healthy adults. suggesting
that there is very little
margin of error at a 25(OH)1) level of 20 ngjml ]3 J. A panel from
the Endocrine Society concluded that 32 ngjml should be used as
of inflammation
Vitamin 0 as a down-modulator
the threshold
of 25(OH)0 sufficiency in patients with various disease conditions
]4J. It is not clear whether
the optimal level of
Chronic HCV infection is associated
with intrahepatic
inflamma25(OH)1) is the same for adults of all racial groups. which may
tion and enhanced
circulating
levels of multiple
inflammatory
be an important
issue when considering
these guidelines.
cyrokincs including members
of the TNF superfamily.
a complex
While serum levels of 25(OH)0 are the best single surrogate
group of ligands and receptors that are involved in cell survival.
marker of vitaminzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
I) status.
PTH levels provide a second useful
death and differentiation.
CirculatingTNF'1
and soluble TNF recepmarker. and skeletal homeostasis
is influenced
by the combined
tor (TNFR) levels are elevated in patients with chronic HCV relative
There is high inter-individual
vareffect of these two hormones.
to controls. and serum TNFR levels correlate with the grade of liver
iability in the relationship
between
25(OH)1) and PTH levels.
inflammation
]19.20). TNF'1 is strongly linked to insulin resistance.
With serial testing. a patient's vitamin 0 status can be optimized
patients
and the elevated levels of this rytokine in HCV-positive
by increasing
vitamin D supplements
until a 25(OH)D level is
are thought to promote the development
of type 2 diabetes. which
reached that maximally
suppresses
PTH. This approach
is time
is associated
with adverse outcomes ]21).
consuming
and costly. and the financial
burden of widespread
Hepatic TNF'X expression
is highly correlated
with hepatic
vitamin 0 testing is becoming recognized
as an increasingly
sigtoll-like receptor
(TLR)2 and TLR4 expression
in HCV-infected
nificant issue [5 J. Some have advocated
that screening
efforts
patients ]22J. and a similar correlation
exists between serum levshould be focused on specific high risk individuals;
however.
a
monocytes ]23J.
els of TNF'X and TI.R2 expression
on circulating
recent study has shown that 25% of a group of young physicians
Some data suggest that a proinflammatory
cytokine milieu prohad 25(OH) 0 levels below 20 ng/rnl, despite their lack of estabmotes HCV replication;
siRNA-based
silencing of multiple memlished risk factors ]6). Whatever
the cost-effectiveness
of vitamin
bers of the proinflarnmarory NFKB signaling
pathway
inhibits
I) testing
in the general
public. the benefits
to HCV-positive
HCV RNA replication
]241. Further evidence of the importance
patients
are likely to be greater
because of their susceptibility
of TNf'1 in HCV infection is provided by a double-blinded
ranto bone disease and increased risk of bone fracture ]7-11 J.
domized.
placebo controlled
trial of 50 patients
with chronic
It is important
to keep in mind that the estimates
of the
HCV. in which treatment
with etanerccpt,
a TNF'1 antagonist.
25(OH)D levels needed for optimal health are based exclusively
improved the virologic response to IFN and ribavirin therapy ]25J.
on skeletal outcomes.
The levels required
for the non-classical
proinflarnrnatory
factor that is strongly associated
Another
functions of vitamin D have yet to be established
and arc under
with HCV infection
is the chemokine
CXCL 10 (a.k.a .. interferon
dispute ]3.4.12J. The first solid information
about the level for a
gamma-inducible
protein 10). which exhibits strong chemotactic
non-skeletal
outcome
is likely to come from the infectious
diseffects on effectorTcells.
CXCLl 0 levels are elevated in HCV-positive
ease field where intervention
trials can be completed
in a relapatients compared
with healthy controls and correlate with viral
tively short period of time. Intriguingly.
active tuberculosis
load. ALl elevations.
and the extent of hepatic inflammation
]26 J.
increases seasonally
as 25(OH)D levels fall ]13 J. suggesting
that
There is a highly statistically
significant
association
between
optimal 25(OH)0 levels could be determined
for this disease by
serum CXCLlO levels and the likelihood
of treatment
failure;
conducting
randomized
trials of vitamin D supplements.
Meanhowever. it is not known if the relationship
is causal. A truncated
while. a growing body of evidence
indicates
that higher levels
antagonistic
form of CXCLlO was recently discovered
]27). and
of vitamin 0 and calcium may protect against colon cancer. and
more information
about this new form is needed to understand
possibly other cancers. including hepatocellular
carcinoma;
howthe relationship
between CXCLlO and treatment
outcome.
ever. definitive
trials have not been carried out ]3.7J.
If proinflarnmatory
cytokines and chernokines promote HCV
A large number
of studies have examined
the relationship
persistence
and disease progression.
vitamin O'S anti-inflammabetween the vitamin D status of patients with chronic hepatitis
tory effects may be beneficial.
These effects are illustrated
by
C and disease outcome
]7.14.15J. The majority
found that HCVstudies
showing
that treatment
of human
monocyres, macropositive patients
have depressed
25(OH)D levels. A large study
phages and myeloid dendritic
cells with 1.25(OHhD downreguconducted
in Sicily found that mean serum 25(OH)0 levels were
lares TLR expression.
reduces
the production
of multiple
significantly
lower than in healthy. age. and sex-matched
coninflammatory
factors. including TNF'1 and CXCLl O. and promotes
trols (25.1 ± 9.9 ngjml VS. 43.1 ± 10.2 ngjml; p <0.000 I). and that
a more rolerogenic
phenotype
]28-31 J. Consistent
with these
73% of the HCV-positive
patients
had 25(OH)1) levels below
results. circulating
25(OH)0 levels inversely correlate with mono30 ngjrnl, in contrast
to only 6% of the control subjects ]16J. It
cyte TLR expression and with seasonal differences
in TLR-induced
is possible that HCV depresses
25(OH)0
levels by altering lipid
TNF'1 production
by peripheral
blood mononuclear
cells ]32.33J.
metabolism;
a recent study has shown that HCV reduces producDue in part to these rolerogenic
effects in antigen presenting cells.
tion of 7-dehydrocholesterol.
the precursor
of endogenously-provitamin 0 also inhibits inflammatory
T cell responses.
reducing
duced vitamin 0 ]17J. Most studies indicate that the severity of
the production
of IFNi' and IL-17 in favor of IL-4 and IL-IO ]34 J.
vitamin D deficiency correlates with the severity of liver disease.
These findings suggest that vitamin 0 deficiency is likely to exacIn addition to low 25(OH)0 levels. a recent study of VOR genetic
erbate chronic inflammation
in HCV-positive
patients.

186

Journal

of Hcpatology

2013zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCB
vol. 58 184-189

JOURNAL OFzyxwvutsrqponmlkjihgfedcbaZYXWV
HEPATOLOGY
Vitamin 0 as a down regulator of fibrogenesiszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Key Points
Progressive liver fibrosis is a dreaded consequence ofzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
HCV infecVitamin D production and turnover are highly regulated
tion. Advanced fibrosis/cirrhosis is associated with reduced viroprocesses involving a complex array of feedback loops.
logic response rates [35]. Several association studies demonstrate
hormonal Inputs. and signal transduction pathways.
that vitamin D levels inversely correlate with the liver fibrosis
The pleiotropic effects of vitarmn D allow It to mteqrate
stage [7,14]. This could conceivably Ill' related to the antiminerai homeostasis With Inflammatory responses,
inflammatory effects of vitamin D, given the contribution of
fibrogenesis. and microbial defenses
inflammatory cell recruitment to hepatic fibrosis progression. IIIzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
vitro studies establish that 1,25(OHhD treatment also directly
The main Circulating form of Vitamin 0 is
inhibits the proliferation and pro-fibrotic phenotype of hepatic
25-hydroxyvitamin D. Ttus metabohte can be converted
stellate cells and reduces thioacetamide-induced
liver fibrosis
to the active form, 1.25(OH),D. by the enzyme
in rats [36]. Vitamin D analogues have been found to similarly
CYP27B 1 Local production of 1.25(OH),D allows
reduce renal fibrosis through multiple mechanisms in animal
!argeted paracrineiautocrine effects
models of obstructive nephropathy [37]. These findings suggest
Many cohort studies show that the majonty of patients
that vitamin D deficiency may contribute to liver fibrosis and that
With hepatitis C VIrUS (HCV) infection and other liver
vitamin D supplementation may have anti-fibrotic effects in
diseases have levels of vrtarnin D that Increase the risk
HCV-positive patients.
of bone disease, The seventy of vitamin 0 deficiency
correlates with the severity of liver disease, and
advanced liver disease is associated With an increased
Vitamin 0 and the response to antiviral treatment
risk of bone fracture. Vitamin 0 supplements should be
prescnbed at doses that maintain 25-hydroxyvltamin 0
The anti-inflammatory
and anti-fibrotic roles of vitamin D indilevels at. or above 20 ngiml. Many patients will require
cate that vitamin D has the potential to reduce HCV-mediated
2000 to 4000 IU of nutritional vitamin D per day to
achieve this target
liver disease and, perhaps, to positively contribute to treatment
outcome. It is well established that vitamin D plays an important
Several studies suggest that optimal vitamin D levels
antibacterial role by regulating cathelicidin expression in human
may increase the likelihood of successful antiviral
rnonocytcs [38]. A number of studies now suggest that vitamin D
treatment in HCV·positive patients treated with interferon
may also have analogous effects, as evidenced by the fact that
and nbavtnn. but the results are mconsrstent and require
vitamin D and its metabolites can synergize with IFN treatment
further confirmation. Polymorph isms in genes in the
to directly inhibit HCV RNA replication ill vitro [39,40]. Consistent
Vitamin D pathway, such as vitamin D binding protein.
with these findings, a growing body of clinical data supports a
Vitamin D receptor, and enzymes involved in vitamin 0
positive role for vitamin D in the virological response to therapy.
metabolism, should be considered when evaluating the
Several association studies have examined 25(OH)D levels in
Significance of Vitamin D m Interferon-based treatment
patients with chronic HCV and most, though not all, report a posiresponse
tive correlation between 2S(OH)D levels and the likelihood of
achieving an SVR [7,14]. TIle VDR bAt (CCA) haplotype has also
been found to be negatively associated with a failure to respond
to therapy [41], as have polymorphisms in the vitamin D binding
protein gene [42]. In addition, a small number of studies have
vitamin D supplementation might protect against liver disease
reported the impact of vitamin D supplementation on treatment
progression and improve responses to treatment. There is still J
outcome. A retrospective review of patients in Italy who were
lack of consensus on optimal 25(OH)D target levels and dosing
treated with interferon and ribavirin for recurrent HCV poststrategies. The existing evidence highlights the need for additransplantation found that concurrent treatment with vitamin
tional well-designed clinical trials to evaluate the effects of vitaD (for bone disease) resulted in significantly higher SVR rates
min D supplementation. The outcomes should include effects on
[43]. In addition, two recent randomized clinical trials examined
the fibrosis progression rate (in patients with ongoing HCV replithe effect of vitamin D3 (2000 IU/day) in conjunction with concation and in patients who achieve a SVR), the incidence of hepaventional interferon and ribavirin therapy and showed that vitatocellular carcinoma, and the incidence of bone fractures. In light
min D supplementation significantly enhanced the SVR rates of
of data showing protective effects of vitamin D supplementation
treatment-naive patients infected with HCV genotype 1 (86%
in preventing influenza virus infection [46], studies of vitamin D
for the supplemented group vs. 42% for the controls, p <0.001)
supplementation in HCV patients should also examine vaccine
and genotypes 2-3 (95% for the supplemented group vs. 77% of
responses and susceptibility to infectious diseases. Given that
the controls, p <0.001) [44.45].
the relationships between vitamin D and chronic inflammation
and progressive hepatic fibrosis are not unique to HCV infection,
and that vitamin D deficiency may also be a factor in other liver
Conclusions
diseases [7], clinical trials to study the effects of vitamin D supplementation in HCV patients are likely to be broadly relevant
Vitamin D is increasingly becoming recognized as an important
to the field of hepatology. Although dose-response data are limphysiological regulator with pleiotropic effects. A growing body
ited, many liver disease patients will likely require relatively high
of experimental and clinical evidence suggests that vitamin D
doses of nutritional vitamin 0 to achieve 2S(OH)D levels above
deficiency is a risk factor in HCV-infected patients and that
20 ng/1111.Until clinical data are available, 40001U/day is a
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reasonable daily dose for patients with baseline 25(OH)D levels
below 10 ngjml and 2000 IUjday is an appropriate starting dose
for patients with levels between 10 and 20 ngjml.

Conflict of interest
The authors do not have anything to disclose regarding
or conflict of interest with respect to this manuscript.

funding

References
111 Holick ME Vitamin D: physiology.
rions.

Springer:

molecular

biology. and clinical apphca-

2010.

121l\1essa P. Alfieri C. R.lstaJdi :Y1P. Kecent insights
receptor. J Nephrol 2011.
131 Ross ACAC. Taylor CLCL. Yaktlne ALAL. Del Valle
referellce
intakes for calcium and vitamin
D
(DC): National Academies Press (US); 2011.
141 Holick :\1F. Blilkley NC. Bischoff-Ferran
HA Gordon
RP, rt .11. EvaluJtlon. treatment. and prevention of

into vitamin

0 ~Hld its

interferon therapy in patients With chronic hcpatius C virus infection. Am J
Gastroenterol
1999;94:1332-1340.
1211 Knobler H. Schattner .~. TNF-lalphaJ. chronic hepatitIS C and diabetes: a
novel triad. QlM 2005 :98: 1-6.
1221 Berzsenyi MD. Roberts SK.Pre;', S. Woollard DJ, Beard \1R. Skinner NA. er .11.
and
Hepatic TLR2 & TU<4 exprevsion correlates with hepatic inflammation
TNF-:.t In HCV & HCV/HIV Infection. J Viral Hepar 2011; 18:852-860.
1231 Riordan S. Skinner N. Kurtovic J. l.ocarn.ni S. Mclver C. Williams R, et ,11. TolIhke receptor expression
in chronic hepatitis C: correlation
with proinflammatory
cytokine
levels
and
liver
injury.
Inflamm
Res
2006;55:279-285.
1241 Ng TI. 1\10 H, Pilot-Manes T. He Y. Koev G. Krishnan r. et <11.ldentification
of
host genes involved in hepatitis C virus replication by small mterfcring KNA
technology. Hepatology 2007;45: 1413- I 421.
1251 Zein NN. Etanercept .IS an adjuvant to interferon and ribavinn in treatmentnaive patient') \\'ith chronic hepatitis C virus infection: d phdse 2 randomized. double-blind.
placebo·controlled
study. J Hep.1rol 2005:42:315- 322.
1261 LarruhiaJR. Benito-Martinez
S. CalVina M. Sanz-de-Villalobos
E, Parra,C,d T.
Role of chemokines dnd their receptors in vir.]1 persistence and liver dalTI.lge
during
chronic
hepatitis
C virus
infection.
World J Gastroemerol
2008; 14:7 I 49-7159.
[271 Cas rouge A. Decalf J. Ahloulay M. Lababidi C. Mansour H. Vallet-Pichard A.
et .11. Evidence for an antagonist
form of the chemo~illc CXCLlO in patients
chrol1lcally Infected with HLYJ Clln Invest 2011;121:308-317.
1281 Almenghl C. SlIlistro A. CavazzaA. CIJprini C. Rocchi G. Bergamim A. IAlpha.
25-dihydroxyvltamin
D3 inhibIts CD40L-lIldllced pro-mflammatory
and
immunomoduldtory
activity
In
human
monocytes.
Cytokine
2009;45: 190-197.
1291 Kuo Y. Kuo C. Lam K. Chu Y. Wang W. Huang C. et .11.Efferts of vitamin D3 on
expression of tumor necrosis fdctor-') and chemokines by nlOI10cylt'S. J Food
Sci 201 0:75:H2oo-H204.
1301 Sadeghi K. Wessner B. Laggner U. Ploder M. Tamandl D. frledl J. et al. Vit.1mll1
03 down-regulates
monocyte TLRexpression and triggers hyporesponsivl'ness
to pathogen-associated
molecular patterns. Eur J Immunol 200G;36:361-370.
1311 PenuJ G. ArnuchJstegui
S. GiarrJ.talla N. Daniel KC. Vllkano M. SOllani S.
OJ selectively modulates
tolerogenic properet <11. 1.2.'i-Dlhydrox~'\'italllin
ties
1I1 myeloid
but not plasmacytoid
dendritic
Cells. J Il1llllunol
2007:178:145-153.
1321 Do JE. Kwon SY.I'.1rk S. Lee £-5. Efferts of\'ltamn1 D on expressIOn ofloil-like
receptors of monocytes from patients with Behc;et's di"ea<;e. Rheumatology
2003;47:840-848.
1331 Khoo A. ehai LYA. Koenen HJP\l. Sweep FCGJ. Joosten 1. Neteol MG. et al.
Regulation of cytokine responses by <;(_~.asoll.1lityof vitJmin D status in
he.llthy individuals. Clin Exp Immunol 2011;164:72-79.
1341 Jeffery L. Raza K. Filer A. Sansom D. 25-hydroxyvltamin
D3 conversIOn by
dendritic cells and T (ells drives 1.25-dihydroxyvitamin
D3 mediated antimllalllnlcHory (04+ T rell responses. Ann Rheum Dis 2011 :70:A4S.
1351 Strader DB. Wright T. Thom.1s DL Seeff LB. DiagnoSIS. management.
and
treatment of hepatitIS C. Hepatology 2004;39: 1147 - 1171.
1361 Abramovitch S. Oahan-Bachdf L. Sh.lrvit f. \VelSllldll Y. Ben Tov A. Brazowski
E, et .11. Vitamin 0 inhibits prollfefdtion and profibrotic nl.ukt'r expression in
hepatic stellate (ells and decreases thiodcetamidl'-induced
liver fibroSIS in
r,lIs. Gut 2011;GO;I728-1737.
J37J Tan X. Li y, Liu Y. Pariealcitol attenudtes renal interstitial fibrosis in
obstructive nephropathy. J Am Soc Nephrol 2006; 17:3382-3393.
1381 L1u I'T. Stenger S. LI H. Wenzel L. Tan BH. KrutZlk SR. et.11. Toll-ilke receptor
triggering of a vitamin i)-mediated human antimicrobi<ll response, Srien<:('
2006;311: 1770- I 773.
J3ql Cal-Tanolmy M. Bachl11etov L. Ravid A. Koren R. Erman A. Tur-Kaspa R. et ,11.
Vitamin D: an innate Jntivlral agent suppressing hepatitis C virus in hUllldll
hepatocytes. Hepatology 2011 ;54: 1570-1579.
1401 Matsumura T. Kato T. Sugiyama N. Tasaka-FuJltd :\1. \1urayal11a A. \la,aki T.
t't .11. 25-hydroxyvitJlT1in
03 suppresses
hepatitis C virus production.
Hep,lIology 2012.IEpub ahead of prillti.
1411 Baur K. ~1ertel1s Jc. Schmitt J. Iwata R. Stieger B. Fre) 1'. ct al. The vitamll1 D
receptor gene hAt ((CA) haplotype impillrs the response to pegyJatedinterferoll:'ribavirin-b.lsed
rherdpy in chronic hepatitis C pdtients. Antivir
Ther 2012:17:541-547.
1421 Falletl E. Bltetto D, Fabris C. FattoviLh C. Cussigh A Cmet S. ot al. Vitamll1 D
binding protein gene polymorphisms
.lnd baseline vitamin D levels <IS
predictors of antivirdl response 111 chronic hepatitis C. HCJ)atology 2012.
IEpub ahe.1d of pllntl.
1431 Bitetto 0, fJbris C. FOfl1asiere E, Pip,,1nC. FUlllolo E. Cussigh A. t't <11.Vitillnin
D supplementation
improves respon~e to antiviral treatment fur reCllrrent
hepatitis C. Tral1spllnt 2011 :24:43-50.

zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
HBHB. editors. Dietal)'

Endocrine

Society

clinical

practice

gUIdeline.

J

[lnternetJ.

Washington

CM. Hanley DA. Heaney
vitamin 0 deficiency: an

zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Clin

Endocrinol

MetJb

2011;96:1911-1930.
151 S.Htar N, Welsh P, P.-warelli M, Forouhi NG. Increasing requests for vitamin 0
measurement:
costly, confusing.
and without
credibility.
L3:ncet
2012:379:95-96.
161 Crowdon AS. Camargo Jr CA. Clark S. Hannon M. \lansbach JM. Serulll 25hydroxyvitamin
D levels among Boston trainee doctors in winter. Nutrients
2012:4:197-207.

171 CUllerrez JA. Parikh N. Branch AD. Classical and emerging roles of vltanorn D
In hepcHitis C virus infection.
Semin Liver DIS 2011:31 :387-398.
111
181 Carey EJ. Balan V, Kroml'rs WK. Hay jE. Osteopenia and osteoporosis
patients with end-stage liver dise.1se caused by hepatitis C and alcoholic liver
disease: not just a cholesta~ic problem. liver Transpl 2003:9:1166-1173.
191 Collin f. Duval X. Le \lolllg V. I'lroth L. AI Kaied F. \1assip 1'. et al. Ten-year
incidence and risk f.3ctors of bone fractures in a cohorr of treated HIVlrnfrrted adullS. AIDS 2009;23: 1021-1024.
1101 Arase Y. Suzuki r. Suzuki Y. Akuta N. Kobayashi M. Selaki H. et al. V,nlS
de.Hance reduces bone fracture in postmenopausdl
women with osteoporosis dnd chronrc liver disease caused by hepatitis C virus. J Med Virol
2010;82:390-395.
11 I I Nanda KS. Ryan EJ. MurrdY BF. Brady JJ. McKenna MJ. Nolan N. et al. Effect of
chronic hepatitis C V1Tl15 infection on bone disease in postmenop<lUscli
wOlllen. Chn Gastroenterol
Hepatol 2009;7:894-899.
1121 Rosen CJ. Abrams SA. Aloia JF. Brannon PM. Clinton SK. Durazo-ANizu
RA.
et al. 10M (ormmttr('
members respond [0 Endocrine Society vitamin 0
gUJdelrne. J ClIO Endocrinol \letab 2012;97:1146-1152.
1131 MartlOeau AR. Nhamoyebonde
S. Oni T. Rangaka MX. MaraiS S. Bangalll N.
et al. Reciprocdl seasonal variation in vitamin 0 stc.lWS and tllberculo~is
notific.ltions
in Cape Town.
S Afr Proc Natl Acad Sci USA
2011; 108: 190 13-19017.
1141 Cholongiras E, The(Kharidoll E, Goulis J. Tsochatzis f. Akriviadis E. Burroughs
AK. Review article: the extra-skelet.ll
effects of vitamin 0 in chronic
hepatitis C infection. Aliment I'harmacol Ther 2012;35:634-646.
!lSI Kitson MT. Roberts SK. D-livering the message: the importance of vitamin D
status in chronic liver disease. J Jlepatol 2012;57:897-909.
I161 Petta S. Camma C. Scazzone C. Trlpodo C. DI :\1arco V. Bono A. rt al. Low
vitamin 0 ser:JJl1 level is relJted to severe fibrosis and low respon~i\'eness to
iIHerferon-based
therclPY in genotype
1 chronIC hepJtitis C. HepJtology
2010;51:1158-1167.
11il Clark PJ. Thompson AJ. Vock DM. Kra:z LE. Toilln AA Muir AJ. et al. Hepatitis
C virus selectively perturbs the distal cholesterol 5ynthesis pdthway III d
genotype-speCific
manner. Hepatology 2012;56:49-56.
1181 Baur K. Mertens Jc. Schmitt J. Iwata R. Stieg.r B. Eloranta JJ. et .11.Combined
efTt'ct of25-0H vitamin D plasma levels and genetic vitclmin 0 receptor(NK
r.He in HCV p<Hients. liver Int
111) variants all fibrosis progression
2012: 32:635-643.
1191 Zylberberg H. RlIll.1lllol AC. Pol S. Masson A De Groote D. Berthelot 1'. et .11.
Soluble tumor necrosis factor receptors in chronic hepatitis C: a correlation
with histological fibrosIS and activity. J Hep.1tuI1999;30:185-191.
1201 Itoh Y. Okano lie T. Ohnlshi N. S.1kamoto M. NlShl()Ji K. Nakagawa Y. et .11.
Serum levels of soluhle tumor necrosis factor receptors and effects of

zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

188

Journal of Hrpatology

2013 vol. 58

184-189

JOURNAL OF HEPATOLOGY
1441 Abu-Mouch

S. hrernan

supplementation

C (genotype
1451 Nimer

genotype

A. Mouch

patients.
A. Vitamin

2-3 naive patients.

J

World
0

World

Zejna

A-R. Assy

virologic response

improve"> sustained

1 i-'''''ve

J.

Z. [archovsky

Castrccnterol

improves

J

viral

Castroenterol

III

N. Vitamin

chronic

zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
1461 Urashirna :\1. Segawo T. Okazaki \1. KUrihara M. wada Y. Ida II. Randomized

D

hepatitis

2011: 17:5184-5190.
response

In

hcpanns

trial of vitamin
schoolchildren.

D supplementation
Am

J

(lin

to prevent

seasonal

influenza

A in

Nutr 2010;91 :1255-12GO.

C

zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2012:18:800-805.

Journal of HepatologyzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
2013 vol. 58 184-189
189

ClCare+orward

Patient Support

CRFON'

ipancrclipasc)

Delav cd-Rclcase

Capsules

zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

CREON zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Uses and Important

Safety Information

I

Prescribing

Information

Medication

Guide

(pancreiipase) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Text Size

CREON SAFETY

CFCareForward
Patient Support Program
Enroll in CFCareForward

CFCareForward

Important
Safety
Facts

Important

Before
Starting

• CREON may increase your
chance of haVing a rare bowel
disorder called fibrosinq
colonopathy. This condition is

Side Effects
For nearly 25 years, the makers of CREON have offered a variety of resources
fibrosis

(CF) community.

resources

to patients

Nutritional

Today, CFCareForward

and families touched

financial

to support the cystic
and educational

by CF

CFCareForward

provides

for people with cystic fibrosis

In softgel, chewable,

and bars (some restrictions

and liquid formulations,

plus a variety of nutritional

Uses
How to Take

doctor gave you.
• The most common
include: increased

(CF),

(hyperglycemia)
(hypoglycemia)

drinks

apply').

Educational

Program can save you up to $50 per month on your CREON

prescriptions

Print

brochures,

I

~Sat"~
f acts

about exocrine

online at CREON.com,

or decreased
blood sugars,

throat and cough.

resources

Helpful information

side effects

pain in your stomach area
(abdormnal area), frequent or
abnormal bowel movements,
gas, vomiting, dizziness or sore

support

The CREON Co-pay

Safety Facts

serious and may require surgery.
The risk of having this condition
may be reduced by following the
dosing mstructions that your

Useful
Resources

support

with multivitamins

Financial

provides nutritional,

FACTS

pancreatic

insufficiency

due to CF and CREON

as well as a variety of other educational

materials

i

are available

• CREON may increase blood urrc
acid levels. This may cause
worsening of swollen, painful

such as ernails,

and pamphlets.
Uses

Teaming up
Abbvie

CREON IS a prescription

Inc. has teamed

with other CF organizations.

Since its inception

has been part of the Great Strides Walk to raise money for CF research.
partnered
Through

with the Boomer
BEF, AbbVie

Esiason Foundation

in 1989, CFCareForward
AbbVie

(1-855-227

the CFCareForward

program,

long time (chronic pancreatitis),

due

that lasts a

removal of some or all

(pancreatectomy).

or other conditions

please call 1-855-CARE4WD

-3493).

'For CFCareForward

participants

filling CREON prescriptions.

within USA only; must be a U S. citizen or lawful permanent
prescriptions

because

to cystic fibrosis, swelling of the pancreas

(BEF) to help III their e ffo rt to find a cure for CF.

Inc. IS proud to be a sponsor of the

regarding

used to treat

their pancreas does not make enough enzymes

Inc. has also

of the pancreas
For questions

medicine

people who cannot digest food normally

reimbursed

under Medicare,

Medicaid,

Certain restrictions
resident

This program

apply. Offer valid
is not valid for

or similar federal or state programs.

Share Your Story
Tell us how you are managing
your

EPI due to CF with

CREON,

Save Money on CREON
Activate
CREON'

~'~-_.

co-pay

your

Valuable

http: "www.crcon corn Cl-Pancnts. (TCareF()n\ard[~'

25;0

I ~ 9:2· l.-t6 P\11

Sign

CREON

card.

Resources

up to receive

additional

( 0 /['

,~ ;;,
J ,j >zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLK
resources

E X H IB IT

NO.

/3

/,.....-"1

zyxw
zyxwvutsrqpo
'/) zyxwv
;'

;
,
; 6 ;'"c O ')4 ',

E X H IB IT NO .~

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE TRADEMARK TRIAL AND APPEAL BOARD
In the Matter of Application:
Serial No.:
85/505,191
Filed:
December 28, 20 II
Applicant:
Hercules Brand Corporation
Mark:
VERTOX
For:
Multi-vitamin preparations; vitamin and mineral supplements;
Published:
May 29, 2012

vitamins

)

VERTEX PHARMACEUTICALS
INCORPORATED,

)
)
)

Opposer,

)
) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Opposition No. 91205803

v.
HERCULES

)
)
)

BRAND CORPORATION

)
)

Applicant.

)

---------------------------)

DECLARATION OF VIRGINIA CARNAHAN
IN SUPPORT OF VERTEX'S MOTION FOR SUMMARY JUDGMENT
I, Virginia Camahan,
I.

declare as follows:

I am the Vice President

Pharmaceuticals

Incorporated.

of Commercial

I have personal

knowledge

upon to do so, I could and would testify competently
2.
global

Formed

in 1989, Vertex

bio-pharmaceutical

committed

company

headquartered

of the following

Inc. ("'Vertex")

in Boston,

of breakthrough

Vertex

facts and, if called

worldwide

is a publicly

Massachusetts.

drugs for the treatment

range of serious disease that currently affect millions of Americans.
years, Vertex has used its VERTEX trademarks

Management,

thereto.

Pharmaceuticals

to the discovery and development

and Strategic

traded,

Vertex

is

of a broad

During the past twenty five

in connection

with a wide variety of

pharmaceuticals

and research services.

Vertex develops drugs with the potential to redefine the

treatment of millions of Americans.
3.

VERTEX

is an arbitrary

mark

with

no innate

111 the
field of
rneanmgzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONM

pharmaceuticals.
4.

Vertex makes extensive usc of its trademarks to promote its goods and services

within the medical community and beyond.
Vertex is a well-known

5.

develop and commercialize

global biotechnology

company.

new medications

and treatments.

innovative

continues to use its VERTEX trademarks
pharmaceutical
H IV

infection

autoimmune
6.

Vertex aims to discover,
Vertex has used and

in connection with pharmaceutical

preparations

for the diagnosis,

and AIDS,

hepatitis-C,

treatment,

cancer,

or prevention

psonasis,

research as well as

of diseases

rheumatoid

arthritis

includingzyxwvutsrqponm
and other

diseases, cystic fibrosis, bacterial infections, and viral infections.
Vertex has a broad pipeline of potential new medicines currently

mid-stage research and development
diseases

Vertex actively enforces its trademarks.

and viral infections

in early and

for diseases such as rheumatoid arthritis, cancer, infectious

such as influenza.

autoimmune

diseases,

inflammatory

bowel

disease. neurological disorders, and other diseases.
7.

Vertex currently has more than a dozen ongoing preclinical

programs aimed at

other conditions and diseases.
8.

E xh ib it 1 is a true and correct copy of screenshots from Vertex's
Attached aszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

website. Bates Nos. VRTX004014-4015,
9.

Vertex currently

VRTX004025-4029.

sells two successful

FDA approved

products:

INCIVEK.

a

treatment for hepatitis C, and KAL YDECO, a medicine for cystic fibrosis.
10.

Vertex developed

LEXIVA and AGENERASE.

2

two important medications

that

were co-developed

with GlaxoSmithKline

assisted in the commercialization
I I.
Vertex's

Vertex also

appear on the label and packaging

materials used with

Attached aszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
E xh ib it 2 are true and correct copies of excerpts from packaging

associated

VRTX004904,

inhibitors.

and promotion of these products.

The VERTEX trademarks

products.

materials

in the field of HIV protease

with

Vertex's

products,

VRTX004912-4915,

Bates

Nos.

VRTX000813-814.

VRTX004823,

VRTX004840,

VRTXOOOI243-1244,

VRTXOOI120,

and VRTX 001136.
12.

Vertex's

reported total revenue was $1.21 billion in 2013, $1.53 billion in 2012,

and $1.41 billion in 2011. Attached

as E xh ib it 3 are true and correct copies of press releases

issued by Vertex regarding financial reporting in 2014 and 2013.
13.
Vertex's

The VERTEX trademarks

national

marketing

are used in all advertisements

campaign

to promote

its products

Attached as E xh ib it 4 are true and correct copies of representative
brochures,
the

and promotional

VERTEX

mark.

VRTX000022-23,
14.
potential
companies,

Bates

Nos.

VRTX000399-400,

populations,

VRTXOOOOOI-02.
VRTX000501,

public at large. The VERTEX trademarks

and

brand.

samples of advertisements,

VRTX005049,

VRTX000005,

other

health

care

with

VRTX004946-49,

and VRTXOOOOI9.
include patient and

professionals,

and other healthcare payor organizations,

insurance

as well as the

appear on the marketing materials distributed

to potential patients and doctors and in advertisements

advertisements

and the VERTEX

bearing the VERTEX trademarks

physicians

managed care organizations,

magazines, and online media.

used in

materials used to promote the products and services associated

The recipients of materials

patient

and promotions

placed in medical journals.

directly

newspapers.

Attached as E xh ib it 5 are true and correct copies of representative

placed by Vertex in medical journals.

3

newspapers,

magazines,

online media, and

MBTA buses, Bates Nos. VRTX000500,

VRTX004039,

VRTXOO 1525-26, and a Boston.com

II entitled "New Vertex ads focus on disease. not treatment."
article dated June 28. 20zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

15.
including,
2011.

The

VERTEX

for example,

Attached

marks

are used

446, VRTX000483,

For

mark was prominently

community,

III

in the years from 2007 through

VRTX00042 1-22, VRTX000436-37,

use of the Vertex trademarks,

the marks

appear

on

Vertex-produced

VRTX000445-

Boston.

Vertex's

media attention.

new corporate

when describing
web-casts

on Vertex's

headquarters

in cl inical trials

its goods and services.

directed

at the

financial

new corporate

has garnered

headquarters

significant

The below image is a true and correct copy of a photograph

Vertex logo appearing on the new corporate headquarters
Herald on February

including

and potential shareholders.

The VERTEX mark appears prominently

downtown

widespread

displayed

on its own web site, and elsewhere

shareholders,

17.

at conferences,

and VRTX000488.

Vertex makes extensive

instance,

displayed

aszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
E xh ib it 6 are true and correct copies of representative
photos from trade

the present, Bates Nos. VRTX000409-416,

for new products,

prominently

in its booth at thezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
810 International Convention in Washington DC in

shows in which the VERTEX

16.

and

4. 2014,

a true and correct

4

and
of the

as published in an article in the Boston

copy of which

is attached

as E xh ib it

7.

18.

Since Vertex's

inception, the Vertex trademarks

frequently

in the

E xh ib it 8 are true and correct copies of representative
samples of
aszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

popular press. Attached

press articles in which the VERTEX marks have appeared,
VRTXOOI435,

have appeared

VRTXOOI437,

VRTXOOI479,

including Bates Nos. VRTXOO 1376,

VRTXOOI387-89,

and

representative

articles

available online.
19.

Vertex has earned recognition

being one of the industry's
Magazine,

and awards, for its scientific research as well as for

top places to work, from leading publications

such as Science

The Boston Globe, Boston Business Journal, San Diego Business Joumal and The

Scientist. Vertex employees have received a variety of awards for their innovative work at
Vertex and for their commitment

to local communities.

correct copies of materials related to Vertex's

Attached hereto as E xh ib it 9 are true and

recognition and awards available on Vertex's

website, Bates No. VRTX004031-32.
20.
broadcasts,

Vertex's

CEO has discussed

the company and its products on national television

including for example, on CNBC.

21.

Vertex's

pharmaceuticals,

customer

base

includes

III the
United States who uses
everyonezyxwvutsrqponmlkjihgfedcbaZYXWVU

including those who have suffered or may suffer from conditions

treatable by Vertexs past. current, and future products, as well as their caregivers.
base for all products currently
customer

22.
innovative
name

The customer

in the Vertex product pipeline numbers in the millions. Vertex's

base includes consumers

and mass-market

that would be

who purchase pharmaceutical

preparations

from pharmacies

retailers.

Vertex

is a global

new medications.

to be associated

with

biotechnology

Thus, consumers
a wide

range

company
reasonably

of health

5

geared

towards

commercializing

could and would expect Vertex's
related

products.

including

dietary

supplements

and vitamins.

23.

People suffering

medical

treatment

with

available

to the general

those confronting
These resources
Web-MD,

from various health conditions

dietary

supplements

medical

illness on the benefits

include patient and physician
to institutions

including lilY, cancer. and neurological
For example,

related management

and online

guidelines,

and foundations

their

resources

resources advising

to improve

their health.

blog posts, news articles,

dedicated

to the treatment of

E xh ib it 10 are true and correct copies of representative onl ine
aszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Attached

vitamin D and antioxidant

are countless

of taking vitamins

treatment

articles discussing the use of vitamins in connection

24.

There

public offered by health professionals

and websites belonging

various diseases.

and vitamins.

often seek to supplement

disorders.

the Cystic Fibrosis

supplementation

of those suffering

correct copies of online publications

with various medical diseases and disorders,

Foundation

established

recommendations

and offers practice recommendations

from the disease.

Attached as E xh ib it

offered by the Cystic Fibrosis Foundation

for

for nutritionalII are true and

regarding vitamin

and nutritional supplements.
25.

Additionally,

supplements

of vitamins

0, C, and E have been encouraged

for

people suffering from hepatitis C by established

organizations

including the American Academy

of Nurse Practitioners

of Physician

Assistants,

and American

Foundation, the Neuropathic

Academy

Doctor News and Review Forum, and by doctors from the Division

of Liver Diseases at Mount Sinai School of Medicine publishing
Attached as E xh ib it

the Hepatitis C Trust

in the Journal of Hcpatology.

12 are true and correct copies of online publications

relating to the use of

vitamins for people suffering from hepatitis C.
26.

People prescribed

pharmaceuticals

to treat conditions

6

such as hepatitis C or cystic

fibrosis

often also take vitamins

likelihood
marks.

to boost their immune

that they would be confused

Individuals

systems,

and thus there is a high

if the two products were sold under confusingly

often take both pharmaceuticals

and vitamins

in concert

similar

to help them in

improving their health in relation to a particular condition or disease.
27.

News articles explain that drug companies

and resources

on clinical

research

related

are spending vast amounts of money

to vitamins

and other

nutritional

supplements.

includingzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
G laxo'Sm itl'Klines
$1 billion dollar investment
in research
Pharmaceutical

companies

pharmaceutical

preparations.

companies

distribute
Among

vitamins
Vertex's

peers

who market vitamins and pharmaceuticals

drug company

and the dietary supplement

multivitamins,

are pharmaceutical

to the same consumers.

For example. the
Emergen-C,

for patients

the overlap between the pharmaceutical

the pharmaceutical

offers CFCareForward,

Attached

to

industry

and vitamin industries.

For example,

Laboratories)

and collaborators

in addition

makes the One a Day vitamin line. Attached hereto aszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQ
E xh ib it 13 are true

and correct copies of news articles discussing

28.

supplements

resveratrol.

Pfizer sells the Centrum line of Vitamins as well as the well-known

and Bayer Healthcare

fibrosis.

and other dietary

of

company

a program

that provides

taking their pharmaceutical

as E xh ib it

Abbvie

(formerly

nutritional

preparations

part of Abbott

support,

including

aimed to treat the cystic

14 is a true and COITect copy of the Cf'Caref'orward

Program

website.
29.

Drug companies

have trademark

vitamins and dietary supplements.
trademarks

for lise in connection

Sanofi have trademark

registrations

registrations

for both pharmaceuticals

For instance, Bayer HealthCare

and Novartis have registered

with vitamins and dietary supplements.
for use in connection

7

as well as

Likewise. Merck and

with both pharmaceutical

preparations

and vitamins. Attached hereto aszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
E x h ib it 1 5 are true and correct copies of third party trademark
registrations,

including Bates Nos. VRTX005081

and VRTX005083.

I declare under penalty of perjury under the laws of the United States of America that the
foregoing is true and correct.

Executed this 28 day of February, 2014 at Boston, Massachusetts.
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