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Abstract: Background: Currently medical foods for sick and healthy persons are gaining momentum globally from its
nascent stage; so it is useful to study this area, not only for patients and clinicians, but also for public health experts across the
globe. Methods: Systematic review as per PRISMA (2009) guidelines on key search word: “Medical Foods” was done from all
major search engines; where any kind of full text article and abstract was available till 30th September 2014 from last 40 years,
later on Scientometric analysis till this search date, across developed and developing world was done. Only published data on
medical foods role in any kind of disease and health physiology and health pathology available globally from both developed
and developing countries was included and analyzed in our study. All sort of unpublished data as well as medical foods
biochemical studies were excluded from our study. Results: Analysis of 50 articles out of 150 articles searched revealed that;
Medical foods research is concentrated mainly in developed countries (e.g. USA), with very few research in context of
developing countries such as India (86% Vs 04%).The highest number of publications were from year 2012(26%) and
belonged to English language(98%). The Scientific research publication papers (60%) with maximum citations between (5-
10/reference) were found to be 54%. Conclusions: Medical foods strict regulations and monitoring processes need to remain
active globally, otherwise its real potential can be lost in future. Medical foods research area needs promotion in developing
countries, as there is a lot of scope of its development in these nations.
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labeling and claim regulations, and d)aging populations, and
these factors have propelled the growth of this market. %!
Within this upcoming industry; companies such as Abbott
Labs, Nestle and Fresneius Kabi have become makers of
major medical food products for diseases including Maple

1. Introduction

Currently medical foods industry is considered as
"emerging from its nascent stage”; and they are very often
confused with terms such as-medical nutrition, functional

foods, or nutraceuticals."! The problem with this industry is
that they are still not seen as a real solution to treat diseases.
Infact medical foods industry is searching its space for

penetration between clinical medicine and consumer nutrition.

The market of medical foods is currently prevailing at $12
billion and the modified functional foods market are around
at $26 billion and both of them at least involve food products
which provide health benefits beyond basic nutrition for the
healthy general population. Key factors which are driving
this industry are: a) Rapid advances in science and
technology, b) increasing healthcare costs, ¢) changes in food

syrup urine disease (MSUD) and phenylketonuria (PKU),
suggesting that they can be a new hope for management of
such disorders.”

Medical food is recently defined by US FDA(2013), under
section 5(b) of the Orphan Drug Act (21 U.S.C. 360ee (b) (3))
is "a food which is formulated to be consumed or
administered enterally under the supervision of a physician
and which is intended for the specific dietary management of
a disease or condition for which distinctive nutritional
requirements, based on recognized scientific principles, are
established by medical evaluation". Medical foods do not
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need any premarket review or approval by FDA and they are
also exempted from the labeling requirements for health
claims and nutrient content claims under the Nutrition
Labeling and Education Act of 1990. ¥

Medical foods arein fact specially-formulated and
intended for the dietary management of a disease with
distinctive nutritional needs which cannot be met by a normal
diet. ' A medical food product as per US FDA
recommendation must fulfill following criteria : a) be a food
for oral ingestion or tube feeding b) be labeled for the dietary
management of a specific medical disorder, disease or
condition for which there are distinctive nutritional
requirements, and c¢) be intended to be used under medical
supervision and they can also be classified in operating in 3
key areas such as: a) Nutritionally complete/ incomplete
formulas b) Nutritional formulas for metabolic disorders, c)
Nutritional formulas for Oral rehydration products.™

The nutritional needs in a disease state require more
nutritional requirements as a main part of the medical
management of clinical conditions by the use of a therapeutic
product class of Medical Foods. It has now become essential
to know its rapid expansion from developed to developing
countries, keeping in mind that they are getting also popular
in Indian set ups also due to rising health care privatization.
Although Medical foods are gaining more widespread
acceptance, they remain poorly understood by patients,
pharmacists and physicians. The potential for medical foods
is still untapped as more; more prospective, controlled
studies, larger subject populations and longer treatment
durations are required to unfold this area and systematic
review studies and scientometric analysis are lacking in this
area. This was the prime reason why authors have chosen this
area for study via systematic review and scientometric
analysis approach, therefore this study carries its special
clinical as well as public health importance and has got

greater future implications.

2. Materials & Methods

First an extensive systematic review as per PRISMA(2009)
guidelines on key search word: “Medical Foods” was done
from all major search engines; such as Google, Pubmed,
World cat, Cochrane library etc. for not only e-journals form,
but also full text articles both manually and electronically
were searched, where any kind of article was available till
30™ September 2014 was considered, followed later on by
scientometric analysis of last 40 years. Only published data
on medical foods role in any kind of disease and health
physiology and health pathology available globally was
included in our study and any unpublished data as well as
biochemical studies on medical foods were excluded. The
studies selection process as per PRISMA(2009) guidelines is
explained in flow diagram given later in this paper.

Key steps followed in Scientometric-Analysis were :a)
Types of studies b);Time duration of studies ,c) Primary and
secondary data analysis of studies, f) Citations per year of
studies, g)Analysis of language among studies, h) Citation
quantities of studies.

3. Results

Out of 150 articles searched, 50 articles were finally
considered in systematic review and scientometric analysis
and these findings are explained as given below:-

3.1. Systematic Review Findings

Studies which were considered in systematic review after
extensive searching in literature are summarized in table no:
01 given below.

Table 01. Key findings from studies considered in systematic review.

Name of authors or

Methodology-study

Main issues of Key issues emerged

institution with COllI.ltl‘y of Year. of design, sample size Crltl.cal findings of studies for from comparative
Yoes studies studies studies q
reference citation etc. comparison results
Sensory testing of
Medical foods to i:fs(;nm;zl?l iltion
Explorato investigate product in thethabilit Medical Foods
Thomas SM, et al*!, P 2 stability. . v regulation is
. 5] . 1981, 1999 Intervention based . testing of a medical R R
Singh RH", Mueller India, USA .. Regulatory history of required in both
[(% & 2007 & Descriptive . food as well as
C. . medical foods. . . developed and
studies timely regulation of . .
The regulatory status . . developing nations
> medical foods is
of medical foods and .
. . essential
dietary supplements in
the United Sates
How medium chain Active cultures add
triglyceride oil has function to yogurt
International Life Comprehensive been included in and other medical Medical Foods
Sciences Institute USA 2006,2001  Review-Task Force medical foods. foods, along with Composition
Report'” Katz FI*! Report Certain scope of Scenario
microorganisms are microorganisms in
being explored for use  medical foods
in medical foods.
Clemens R & Pressman USA 2006 Interventional Development of Cultured milk Medical foods have
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Name of authors or

Methodology-study

Main issues of

Key issues emerged

institution with COllI‘ltl‘y . Year‘ oL design, sample size Crltl'cal findings of studies for from comparative
. studies studies studies .
reference citation etc. comparison results
p! Clinical study medical foods products enriched an important role in
provides a form of with proprietary irritable bowel
dietary support for strains of probiotic syndrome.
patients with irritable organisms, which
bowel syndrome (IBS)  are designed to help
regulate disordered
bowel function
a) Medical foods can
play role in
Alzheimer’s disease. a)Opportunities for
b) Intake adherence of  medical foods in
a medical food was treating Alzheimer’s
Descriptive and 2 significantly disease. .
Shah RC!'!, Kamphuis . types of secondary associated with higher ~ b)Effect of a Medical .fOOds can
[1,12] India, USA, . . have an important
PJ, et al Scheltens Netherland 2011 analyses of a Alzheimer’s Disease medical food on role in all stages of
pi¢l randomized, Assessment Scale body mass index ., &
. .. . Alzheimer’s disease
controlled trial cognitive scores. and activities of
c)baseline BMI daily living in
significantly patients with
influences the effect of ~ Alzheimer’s disease.
Souvenaid on
functional abilities
s S
supplementatlon . with a medical food .
during pregnancy with .. Medical Foods can
USA Randomized L-arginine and containing L- have an important
Vadillo-Ortega F, et all'! ] 2011 . Lo . arginine and . .
Mexico controlled trial antioxidant vitamins in .. L role in reducing Pre-
. antioxidant vitamins 3
medical food on pre- eclampsia.
S reduced the
eclampsia in high risk .
lation incidence of pre-
popiiatio eclampsia in a high-
risk population.
Addition of a Medical foods can Medical Foods can
Jones JL, et al'*! USA 2011 Randomized trial P hyt.ochemlcal—rlch b.eneﬁt n P l.ay P 051t%ve role in
medical food enhances  lipoprotein- Lipoprotein
benefits on lipoprotein ~ metabolism. metabolism
metabolism
a). Supplementation i
with a prenatal .
. effectiveness of a
medical food g
.. prenatal medical
containing L- food to prenatal
methylfolate and high- o¢fop
. vitamins on
dose vitamin B12 may .
. . hemoglobin levels
maintain hemoglobin
and adverse
levels and reduce the
rates of anemia in outcomes.
eonancy more b) The production of
Exploratory Study-A precrancy proinflammatory Medical foods can
retrospective effectively than cytokines was be more effective
Bentley S, et all™ Faber USA& p .. standard prenatal yt . ..
[161129] 2011 analysis & Clinical . significantly than vitamins in
J, et al Netherlands K vitamins. . .
Interventional Study . increased Anemia and have
. . b)Examined the .
and randomized trial . . within 1 week by effects on WBC
incorporation of EPA medical food
and DHA into white © o0

blood cells at different
time points during 1
week supplementation
with a medical food—
high in protein and
leucine and enriched
with fish oil and
specific
oligosaccharides

Medical food—high
in protein and
leucine and enriched
with fish oil and
specific
oligosaccharides can
have a Positive
influence on WBCs.
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Name of authors or

Methodology-study

Main issues of

Key issues emerged

institution with COllI‘ltl‘y . Year‘ oL design, sample size Crltl'cal findings of studies for from comparative
reference citation studies studies etc. studies comparison results
Rapid EPA and DHA
incorporation and
reduced PGE2 levels
after one week
intervention with
a medical food in
cancer patients
receiving radiotherapy.
. A specially formulated =~ Medical foods can Medical foods can
Randomized, .. .. .
Deutz Nicolass EP, et controlled, double- nutrlthnal supplement  be one option in have'a' role in
all? USA 2011 Rl pere S of medical fooq may nutritional . Nutritional .
destian hc?lp cancer patients supplemen?atlon of supplemen?atlon of
stimulate muscle Cancer patients Cancer patients
protein synthesis.
Private health
Aim to ascertain insurance coverage
payment and insurance  in 33 of 50 states
coverage of medical and states have
Sy RS fo.ods. variot.ls ways of
. Sixty-one percent of defining what Health Insurance
newborn screening . . . .
Weaver MA, et USA 20102013 representatives and states provided or conditions qualify coverage of Medical
al"®! Berry SA etal'”) ? P! guaranteed medical for medical foods. foods is a debatable
reviewed state .
et foods for all or a Insurar{ce coverage issue.
subset of the of medical foods for
population detected by  treatment of
the newborn inherited metabolic
screening. disorders. Genetics
in Medicine is
needed.
Clinical study of the Medical food can
effects on asthma- help to improve
related QOL and patient perceived
Clinical study asthma management of ~ Asthma Quality of
and a medical food in adult ~ Life Questionnaire
a randomized, asthma patients. Scores and improve ~ Medical foods can
. 120] prospective, double-  The impact of a asthma management  also play an
I;ES;?;?E Jéte;l?zl T [ijrﬁlia 2009, 2008  blind, placebo- medical food through reduced important role in
? controlled parallel containing symptoms. Asthmatic patients
group trial in atopic ~ gammalinolenic and Self-reported asthma  treatment.
subjects with mild- eicosapentaenoic acids  status and
to-moderate asthma on asthma bronchodilator use
management and the was improved in
quality of life of adult subjects following a
asthma patients. regimen of medical
food EFF10009.
Evaluated the safety of =~ Medical food with
a medical food, flavocoxid can be
ﬂavoc.:ox1d, a beneficial .H.l knee Medical foods can
. proprlet?ry blend of oste'oarthrltls. R -
Morgan SL et al Shell Evaluation ‘t.Jased & free-B ring flavonoids A single dose N T
WE) USA 2009,2012 A double-blind and flavans from the naproxen and an osteoarthritis and
controlled trial root of Scutellaria amino acid medical
. . . treatment of Low
baicalensis and the food theramine for besre
bark of Acacia catechu  the treatment of low ’
in the dietary back pain is
management of knee beneficial.
osteoarthritis.
. A placebo, Found B 221 reduced B 221, a medical Medical foods can
Zaman S, et al™ SIS 2 coitrolled trial the number of stools in ~ food containing anti-  be helpful in
the acute Indiana secretory factor managing childhood
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%‘Ian}e o'f autl'lors or Country of  Year of Me'thodology-stl‘ldy Critical findings of Ma“.‘ issucs of Key issues emel"ged
institution with . . design, sample size . studies for from comparative
o studies studies studies .
reference citation etc. comparison results
group compared to a reduces child diarrhoea
placebo. diarrhoea
Medical foods, Discusses medical Medical foods can
Mo[g%an SL & Baggott USA 2006 istatie i prov@mg long- . foods, proYldlng be used in
JE standing and emerging  long-standing and management of
product examples. emerging product chronic diseases.
examples
. . Improved growth
Propimex-1 1mpe (.)VGd and nutrition status Medical foods can
25] growth and nutrition in children with have role in growth
Yannicelli S, et al.l USA 2003 Clinical study status in 16 patients . .
. methylmalonic or and nutrition status
with MMA or PA 6 o . . .
propionic academia in children
months
fed an elemental
medical food.
Effects of a medical The presence of S
food containing an oblonga extract
herbal alpha- tended to lower Medical foods can
Double-masked, lucosidase inhibitor ostprandial be considered in
Heacock PM, et al. USA 2005 randomized g . Postp R . .
or ver desien on postprandial glycemia and Insulin control in
ossover design. glycemia and significantly healthy adults.
insulinemia in healthy =~ reduced the
adults. postprandial insulin

response.

Arginine-rich medical
foods in conjunction to
traditional therapy

Maxwell AJ, et al®®”! USA 2002 Randomized trial improved vascular
function, exercise
capacity, and quality
of life in patients with
stable angina.

Medical food for the  Arginine-rich
dietary management  medical foods can
of chronic, stable be useful in patients
angina with Stable Angina.

Sentra PM can
improve the quality

Double blind, four 1?223;1 iIs)l\lesSfuII/[:l((i)fal of sleep, the Medical Foods are
130] arm placebo- . Hong response to useful in the
Shell WE et al USA 2012 with Trazodone in the
controlled, trazodone as a sleep Management of
. . Management of Sleep . .
randomized trial . medication and Sleep Disorders.
Disorders. .
parasympathetic

autonomic nervous
system activity.

b) Global country wide analysis:

The majority of medical foods research articles were
a) Global research output in Medical foods: concentrated in developed country such as USA(86%) as
shown below in table no 2 as given below.

3.2. Scientometric-Analysis Findings

The oldest medical foods publications published work was
published in 1981 and the latest was in year 2014.

Table 02. Country wise distribution of Medical foods publication.

. No of Publications contributed for medical foods % of Publications contributed for medical foods
S.No  Country of research articles

research (n=50) research
1 USA 43 86
2 Netherlands 2 4
3 India 2 4
4 Pakistan 1 2
5 Mexico 1 2
6 Canada 1 2

Total 50 100
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c) Language wise analysis of publications:
The majority of published papers were belonged to English
language(98%) as shown below in table no3 given below.

Table 03. Language wise analysis of publications.

S.No Language of No of Publications % of
Publication (n=50) Publications
1 English 49 98
2 Dutch 1 2
Total 50 100

d) Publication type- Categories of Journals found:

5 major categories of journals were found out of 50 articles:

1. Journal of Food Science Research Articles- Total -1

2. Comprehensive Reviews in Food Science and Food
Safety- Total -2

3. Food Technology Magazine Articles Total -4

4. Other Scientific Publications papers Total -30

5. Articles from websites and other journals-13

The maximum contribution in medical foods research
globally was maximum from Scientific Publication
Papers(60%).

e) Year wise analysis:

The year wise analysis reveals that only from 2010
onwards; the real potential of medical foods have been
recognized, giving rise to spurt of publications in year
2011(16% ), 2012( 26%),2013( 18%) and decades of 80s and
90s had practically no research output, on analyzing data
from 1980 to 2014.

f) Citations Analysis:

The citation analysis of medical foods published articles
reveals that maximum citations were between 5-10 citations
of references considered in scientometric analysis (54%) for
major indexing agencies such as Pubmed as shown in table
no: 04 given below.

Table 04. Citation analysis of Medical Foods publications.

Ref no. of publication considered in
scientometric analysis no of papers

No of citations category of Ref

% citations of references in
major indexing agencies

Total no of citations of references in
major indexing agencies(n=50)

1-3,41-50 < 5 citations
4-30 10-15 citations
31-40 5-10 citations
Total

13 26
10 20
27 54
50 100

4. Discussion

Medical foods are cheaper than most drugs available at the
counter; but they must be used in conjunction with
pharmaceuticals and only under the supervision or direction
of a physician to treat the particular ailment under a doctor's
guidance for any specific nutritional deficiency of a disease.
Moreover alone they should not be used to treat, cure,
prevent, mitigate as they do not have a direct impact on
disease in a manner similar to drugs or other medical
treatments. The Systematic review followed by scientometric
analysis revealed following thematic issues from our study as
described below:

Theme: 01: Medical Foods regulation requirement in
developed and developing nations

The term "medical foods" does not pertain to all foods fed
to sick patients. Medical foods can support nutrition above
normal consumption levels to induce beneficial physiological
health effects through the use of bioactive compounds.
Medical foods are used to support the dietary management of
a disease with an aim to minimize disease symptoms and

reduce disease progression for a specific group of individuals.

Medical foods however must be used only under medical
supervision. ["*'Medical foods cannot make therapeutic
claims for treating; preventing or mitigating specific diseases
like drugs can, but, they can go beyond the structure/function
claims of supplements to make medical claims for dietary
management of a specific disease. Although these foods are
covered under the Worker’s Compensation Insurance plans
and Medicare Part D, but health insurance have not yet

completely covered them. !

Many studies such as that of Thomas SM, et al'”, Singh
RH™, Mueller C. have also emphasized on this issue as
found in our systematic review. It has become evident that
Medical foods can be used in a wide variety of acute and
chronic diseases despite regulatory issues globally. Our
scientometric findings indicated that- the majority of studies
on medical foods have been done in developed nations such
as USA with less research in developing countries such as
India. The highest number of publications was published in
year 2012(26%). Starting from 2011 there was a dramatic
increase in the number of published items.

Theme: 02- Medical Foods Composition Scenario

The study of International Life Sciences Institute Report!”
Katz F®* has indicated that Medical foods are different from
drugs or supplements as found in our systematic review.
Medical foods are primarily formulated for specific disease
populations, whereas supplements are intended for healthy
adults and further there are differences among medical foods,
drugs and dietary supplements. !'

Theme: 03-Global scenario of role of medical foods
among various Diseases and Physiological states

Our systematic review & scientometric analysis indicates
that the medical foods can have a role in both diseases as
well as physiological health conditions. Emerging diseases
such as osteoporosis or osteopenia, insomnia and heart
disease etc are associated with metabolic imbalances and
these patients have specific nutritional requirements in
treatment, here medical foods can be an answer. But Medical
foods sensory regulation as well coverage by health
insurance companies is an area where controversies needs to
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be solved on urgent basis, as medical foods are also
exhibiting good benefits despite limitations.*®  Our
systematic-review have shown effectiveness of specific kinds
of medical foods in diseases such as Diarrhoea, Irritable
Bowel Syndrome, Stable Angina, Anemia, Alzheimer’s
disease, Asthmatic patients, knee osteo-arthritis, many
chronic diseases, and even in pre-eclampsia patients. '31>1%-
242729343638 The medical foods are now even found to be
useful in nutritional status maintenance in children, Insulin
control in healthy adults, sleep disorders. [4!¢-!17:25-26:30.30-33.39-
1 a5 found in our systematic review.

The medical foods creation with greater health benefits for
a particular patient is a complex process; so a better
understanding of the development, substantiation, and
commercialization of a medical food is necessary in nutrition
therapy for the critically ill patients[Ochoa JB et al (2011)].2"
Few medical foods may have some negative effects such as
Flavocoxid, as it can cause clinically significant liver injury,
but this may resolve within weeks after cessation as found in
study of Chalasani N (2012). ®**But no doubt Medical foods
are shown to be effective in rare diseases such as
fibromyalgia; as it was found that a program consisting of a
phytonutrient-rich medical food and an elimination diet
ameliorated fibromyalgia symptoms and promoted toxic-
element detoxification, suggesting their role in management
of fibromyalgia patients [Lamb J J et al(2011)]. [33]

The medical food (Theramine) is found to be effective in
relieving back pain without causing any significant side
effects and it can be a safe alternative to current therapies.*®)

Theme: 04-Emerging roles of medical foods in common
disorders

Our scientometric analysis revealed that; as the majority of
published papers belonged to English language(98%), so
there is an upcoming emerging roles of medical foods in
common disorders in both developed and developing nations,
as revealed by our systematic-review. Medical foods now
even have a great scope in management of common disorders
such as diarrhea. The efficacy and tolerability of a tannic
acid-based medical food, Cesinex was found to be very
promising in the treatment of diarrhea, in study by Ren
A(2012). BY Supplementation with the proper balance of
omega-3 and omega-6 essential fatty acids medical food was
also found to improve and relieve patients dry eye symptoms
in study by Jackson MA(2011).5%

Even supplemental medical food program by Medical
foods can provide an important adjunctive therapy for the
management of many complex symptoms associated with the
chronic health problems as found in study by Bland
JS(1995).*"Many Dietary supplements, medical foods, and
pharmaceutical agents are now increasingly used in the
management of metabolic bone disease such as osteopenia
and osteoporosis as per the study of Morgan SL(2013) .1*%

Our systematic review also found that medical foods
actually require global nutravigilance. Nutravigilance is the
"the science and activities relating to the detection,
assessment, understanding and prevention of adverse effects
related to the use of a food, dietary supplement, or medical

food".*) All ingredients of medical foods must also be
GRAS (generally recognized as safe) or approved food
additives. While many more fortified-food ingredients have
achieved GRAS status, it is not required for those products.
“A medical food by definition must contain GRAS
ingredients, and this status is not given easily and widely to
all so-called natural ingredients. So what is required is better
scrutiny of the efficacy of medical foods."”!

Theme: 05- Global scenario of Medical Foods Industry

Our scientometric analysis also revealed that Medical
foods area has been very little researched in food sciences
(2%) area indicating its link with industrial inclination. The
medical foods industry itself in developed and developing
world is ill-defined; but relatively lightly regulated by the
Food and Drug Administration (FDA) and within the rules, a
medical food company can market its product for use in
managing specific diseases without falling under FDA’s more
stringent drug requirements. Market for medical nutrition
globally is now therefore expanding at a rapid rate, as in
2013 it was around US$29 billion; and with CAGR of 5.8%,
it is expected to reach US$40.1 billion by 2018."!

Currently, marketed medical foods with a wide variety of
claims are used extensively as a life support modality in the
management of the critically ill and elderly. The use of
medical foods although appearing to be necessity to treat
inherited metabolic disorders, but it is still even not covered
by medical insurance companies. They are required to
conform only to those regulations dealing with general food
safety and labeling to be distributed in the United States. ™
11 As the U.S. population is more graying and more elderly
people often go to hospitals, nursing homes or lose the ability
to eat or metabolize food normally as well as the barriers to
market entry are lower than for other medical products,
therefore the need for medical foods is expected to continue
to grow globally.

Our scientometric analysis also revealed that maximum
citations were between 5-10 citations of references
considered in scientometric analysis (54%) for major
indexing agencies such as Pubmed indicating the importance
of this subject in scientific literature.

Theme: 06-Medical Foods industry
developing nations: Indian example

The Scarcity of medical foods research articles from
developing countries such as Netherland(4%),India(4%)
Mexico, Pakistan(2% each respectively) as found in
scientometric analysis also indicates; despite being potential
of medical foods in many diseases and physiological states,
as indicated also by our systematic review suggests that,
medical foods yet to become popular in developing nations.

Medical foods are now in great demand not only globally,
but also in Indian markets, as compared to traditional medical
nutrition products. In fact they are unfolding the barriers for a
new market dominated by very few players. However, this
industry is still in a budding stage in India and can grow a lot
in future. Indian medical foods market revenues is expected
to go upto USD 4.2 billion in 2017."% Between "drugs,
medicines & nutritional supplements” prevails a very thin

scenario in
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line(Dalmia VP 2013) and Present Indian law for foods is
defined in the (Indian) FOOD SAFETY AND STANDARDS
ACT, 2006, (FSS Act ) under which an embargo has been
placed under Section 22 of the FSS Act, indicating that
medical foods have a scope of its expansion in India.[*

5. Global Examples of Key Medical
Foods Composition in Diseases: Useful
for Developed & Developing
World 4"

5.1. Allergic-Disorders Treatment

They contain both gamma-linolenic acid (GLA) and
eicosapentaenoic acid (EPA).

5.2. Diabetes Mellitus Treatment

Medical foods for management of diabetes mellitus
contain slowly digested carbohydrates, which helps minimize
peaks in blood sugar.

5.3. Gastrointestinal Tract Diseases Treatment

They provide an amino acid-based diet in its most easily
digestible elemental form to aid in poor nutrient absorption
due to digestive disease, malabsorption, severe food allergies
etc.

5.4. Metabolic Stress Relief Treatment

Medical foods provide supplemental glutamine to nourish

the GI tract and restore glutamine when a patient is in a
stressed, catabolic state.

5.5. Chronic Pain Treatment

Increased nutritional deficiencies associated with chronic
idiopathic pain have been found to have documented
deficiencies in tryptophan, histidine, serine and arginine.
Medical foods such as Theramine - specifically formulated to
manage the pain and inflammation of specific disease states,
are specifically formulated to meet the distinctive nutritional
requirements of a specific disease that cannot be met with a
simple dietary shift.

Newer areas to boost Medical foods industry in future:

Focusing on areas such as- increasing yield response of
common foods such as Rice which requires interplay of
biophysical, socio-economic and structural forces for better
creation of medical foods [Boansi D et al(2014)]°" and
integrating better fertilization management practices are
some of the options in increasing and sustaining foods (rice)
production[Issaka RN et al 2014] P2,

5.6. Limitations of Study

In our study PRISMA guidelines were followed only up to
systematic review step and thereafter study was completed by
way of a scientometric analysis approach. All steps of
scientometric analysis could not be followed in study due to
inclusion criteria taken, so this may be a limiting issue in the
number of studies and type of analysis considered in
scientometric analysis.

(n=120 )

Records found via database searching in key

search engines electronically from Pubmed,

Cochrane library, World Cat library, Google
Scholar and websites etc

Additional records found from manual
searches of journals

m=30 )

l

l

Duplicate records removed

n=20)

l

Records screened
m=130)

|

|

Full-text articles and
abstracts assessed for
eligibility
(m=50)

!i

A 4
r )

A 4

Records excluded
= 80)

(n=50)

Studies included in qualitative synthesis-
SYSTEMATIC REVEIW

Scientometric-

analysis

Flow diagram: Studies selection process in Systematic review and Scientometric analysis
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6. Conclusions

Both market and industry of medical foods is expanding
rapidly in both developed and developing nations such as
India to include medical food products with an increase in
patenting activity. Medical foods can help in diseases such as
type 2 diabetes, metabolic syndromes, chronic fatigue
syndrome etc apart from common diseases such as diarrhea.
The medical nutrition market in India due to medical foods
entry can also grow tremendously in the next five years, but
what is required is ongoing regulatory and monitoring actions
to get its utility to fullest. Authors therefore suggest that
further exploratory and meta-analysis studies can be carried
out in future in this field on priority basis, to have a more
precise estimation of its global future impact on health of
patients and individuals.
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