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Abstract

Background Diabetes is a significant global health concern. Regional factors play a crucial role in determining the
appropriate diet for patients.

Main body The Arabic Association for the Study of Diabetes and Metabolism has developed a position statement
that addresses the dietary needs of patients in the context of low income and cultural dietary habits. This statement
aims to explore the most suitable diet for Middle East and North Africa (MENA) region and provide guidance for
physicians to overcome barriers in optimal care. While most dietary guidelines focus on uncomplicated diabetes, it's
essential to recognize that diabetes often coexists with other common diseases in our region.

Conclusion International guidelines cannot be directly applied to the Egypt and Arab countries due to cultural and
dietary differences. Our position statement shares valuable insights into managing diabetes in special situations and
diverse clinical settings within this region. These recommendations are flexible, considering personal, cultural, and
traditional differences.
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Introduction

Diabetes is a significant global health concern. Currently,
about 537 million adults aged 20-79 years live with dia-
betes worldwide, accounting for 10.5% of this age group’s
population. By 2030, the number of people with diabe-
tes is expected to increase to 643 million (11.3%), and by
2045, it may reach 783 million (12.2%) [1]. In the Middle
East and North Africa (MENA) region, diabetes mellitus
(DM) has the highest regional prevalence, ranging from
16.2 to 24.5%. It is also expected to experience an 86%
increase, reaching a predicted 136 million cases by 2045
[2]. In Egypt, the total number of adults with diabetes in
Egypt in 2021 between 10 and 20 million with 6.7 million
adults are estimated to have died due to diabetes or its
complications in 2021 [3]. Despite being home to 13.6%
of people with diabetes worldwide, only a little was spent
on diabetes in this region [2].

Given that type 2 diabetes is primarily considered a
diet-related chronic disease and considering the chal-
lenges in the Egypt and Arab countries related to health-
care accessibility and quality (which are less efficient
compared to European and Western Pacific regions), and
in the presence of the documented scientific connection
between food and health, it becomes essential to priori-
tize dietary interventions as a simple low cost means of
treatment.

Most of Dietary Guidelines primarily focused on
patients with uncomplicated diabetes. However, it’s
important to recognize that diabetes often coexists
with other common disease in our region diseases. For
instance, it can either cause certain conditions (such
as kidney disease) or occur alongside them in the same
patient like liver diseases, cancer which may coincide
with diabetes. International guidelines cannot be sim-
ply, directly, and blindly applied everywhere. Moreover,
access to clinical nutritionists who are experts in diabetes
as well as to diabetes educators with medical background
is not always widely available in this region, different
from the case in Europe and United States of America

[3].

Methods

Objectives The primary objective of this position state-
ment is to enhance awareness among individuals with
diabetes and healthcare professionals about nutrition
strategies that can be advantageous in specific diabetes-
related scenarios. The scope includes recommendations
tailored and adapted to suit dietary habits and prefer-
ences taking into consideration the socioeconomic status.
Achieving this goal involves utilizing the most reliable sci-
entific evidence while considering treatment objectives,
strategies for achieving those objectives, and the adjust-
ments that individuals with diabetes are willing and able
to implement.
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This paper provided our own experience regarding diet
in diabetic individuals in special situations and in differ-
ent clinical settings in Egypt and Arab countries from
An Arabic Association for the Study of Diabetes and
metabolism point of view to provide a practical recom-
mendations and tips in one place for general health care
practitioners who treat people with diabetes.

These recommendations are adaptable to address the
unique requirements of individuals with diabetes. They
offer a customizable structure comprising essential com-
ponents that allow individuals to tailor their approach,
considering personal, cultural, and traditional variations,
as well as the specific challenges faced in our region.

Expert Panel Experts were selected based on their exten-
sive experience in their sub-specialties and their contribu-
tions to relevant research and clinical practice.

The panel comprised 9 experts, including endocrine, hep-
atology, nephrology, geriatric, critical care, and clinical
oncology. Panel members were responsible for searching,
reviewing the evidence, contributing to the summariza-
tion to create an overview of the available recommen-
dations, and reaching consensus. The Delphi method
was utilized to achieve consensus, comprising iterative
rounds of discussion, and voting on critical recommen-
dations. All panel participants disclosed any potential
conflicts of interest, which were thoroughly reviewed and
appropriately managed to ensure impartial and unbiased
recommendations.

Evidence review This position statement utilized a
focused comprehensive approach by searching exist-
ing databases, utilizing keywords including, but not
restricted to (diabetes, diet, chronic liver disease, alco-
holic liver disease, non-alcoholic fatty liver disease, non-
alcoholic steatohepatitis, autoimmune hepatitis, chronic
kidney disease, diabetic kidney disease, end stage renal
disease, dialysis, elderly, geriatric, children, adolescents,
pregnancy, cancer, malignant, intensive care and critical
care) from searches developed by group of specialists. The
researchers conducted a systematic search across data-
bases, thoroughly reviewing all relevant citations From
Egypt and Arab countries, with a particular focus on full-
text publications from the past decade. Additionally, they
identified further relevant citations by examining the ref-
erences of the articles they had already identified. All the
experts screened titles and abstracts, followed by a full-
text review to determine final inclusion.

Consensus process The consensus process was crucial
to ensure that the recommendations accurately represent
the collective judgment of the expert panel. In the initial
round, each expert provided input on draft recommenda-
tions based on their review of the evidence. Subsequent
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rounds involved aggregating feedback, discussing diver-
gent views, and making necessary revisions to the rec-
ommendations. Experts voted on each recommendation
using a Likert scale to indicate their level of agreement.
Consensus was defined as at least 75% of experts agree-
ing on a recommendation. Disagreements were addressed
through additional discussions and revisions until con-
sensus was reached. All discussions, votes, and revisions
were meticulously documented to ensure transparency
and accountability.

Drafting and Review The initial version of the position
statement was prepared by the lead authors, who synthe-
sized evidence and preliminary recommendations from
the expert panel. This draft was then shared with other
expert panel members for detailed review and feedback.
External reviewers, including additional experts in the
field and stakeholders, were also invited to review the
draft and provide input. Feedback from both internal and
external reviews was systematically incorporated into
subsequent drafts, with revisions made to address key
comments and suggestions. Multiple rounds of review
and revision were conducted to refine the recommenda-
tions and ensure clarity and accuracy. Given the limited
availability of high-quality evidence in our region, con-
sensus recommendations were formulated, and no for-
mal grading or independent methods review process was
conducted.

Diet for people with diabetes in liver disease

Liver diseases have been a substantial public health con-
cern in the region, impacting millions of people over the
years. The distribution of the various etiologies for these
diseases has been gradually changing, with the propor-
tion of virus-induced hepatitis infections declining,
while the proportion of non-alcoholic fatty liver disease
(NAFLD) increasing [4].

Patients with chronic liver disease are generally advised
to consume a healthy, varied diet, avoiding processed
food, industrialized foods, sugar-sweetened beverages,
and high-fat foods [5].

We had previously investigated the role of conjugated
linoleic acid (CLA), influences of energy metabolism reg-
ulation. CLA is naturally present in dairy products (milk,
yogurt, and cheese), eggs, veal, and lamb from ruminant
grass-fed animals. Our previous research has shown
a marked deficiency of CLA in patients with DM and
MASLD. Therefore, our recommendation is to consume
foods naturally enriched with CLA, not as supplements,
due to the potential for harmful effects. So, we recom-
mend incorporating the above listed food into the typical
Egyptian diet to modulate CLA levels [6].

Eating Habits and Disease Outcomes: According to
our previously published data during the COVID-19
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crisis, the eating habits of the Egyptian population had
an impact on disease outcomes [7, 8]. For the Healthy
Eating Index (HEI-2015), which measures 13 constitu-
ents reflecting the recommendations in the 2015-2020
Dietary Guidelines for Americans, including two group-
ings: Adequacy components (“nine food types we should
eat enough in sufficient quantities”) [9], none of the Egyp-
tians exceeded a score of 71 out of 100, and the majority
were between 35 and 56 out of 100.

Furthermore, none of the Egyptians consumed the
recommended daily fiber intake of 25 g for women and
38 g for men, indicating a poor prebiotic intake. Ameri-
can Dietary Guidelines in 2010 stated that foods high in
prebiotics, such as beans, wheat, onions, artichoke, bar-
ley, banana, tomato, and soybeans, should be consumed
to meet the recommended daily fibers amount [10]. It is
worth noting that fava beans, a traditional breakfast in
many countries in our region, are consumed by all socio-
economic classes and contain 9.03 g of fiber per 100 g
[11].

Probiotic foods are based on the number of live organ-
isms; thus, 100 g serving yogurts contain>106 colony-
forming units (CFU) per ml, will provide sufficient
probiotic bacteria. However, only one product provided
this among all the commercial yogurt brands in the
Egyptian market, and for sorry information on the type
of bacteria (Bifidobacterium), and CFU values were not
provided on the packaging of either the full-cream or
skimmed type. Bassuoni et al. have determined that a sin-
gle 135 g daily portion of probiotic yogurt (PY) provided
1.4x109 CFU of Bifidum bacteria [12].

Screening and Management of NAFLD: European
guidelines recommend that NAFLD patients should be
screened for diabetes, and patients with type 2 DM must
be screened for the presence of NAFLD, irrespective of
serum transaminases.

Diabetes risk and overt type 2 diabetes are associated
with more severe NAFLD, progression to non-alcoholic
steatohepatitis (NASH), advanced fibrosis, and the devel-
opment of hepatocellular carcinoma [13]. Lifestyle and
profound improvement of steatosis, inflammation, and
ballooning were observed when weight loss of >7-9%
was achieved, while only a weight loss>10% was associ-
ated with improvement in fibrosis. A Mediterranean diet
(MedD) should be advised to improve steatosis and insu-
lin sensitivity [14].

AASD position statement

Dietary Recommendations for Metabolic Dysfunction-
Associated Steatotic Liver Disease (MASLD) Patients
with Diabetes in the Egypt and Arab countries:

1. For MASLD patients with diabetes in the MENA
region, the individualization of macronutrient
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composition will depend on the metabolic status
of the individual (including lipid profile and renal
function).

2. Carbohydrates should contribute 40—45%, with fat
contributing 35-40%, mainly from polyunsaturated
and monounsaturated sources (PUFA and MUFA).
MUFA has been shown to improve glycemic control
and cardiovascular disease risk factors in individuals
with type 2 diabetes, with an equal percentage of
omega-3 and omega-6 fatty acids.

3. Seafood (fish) should be introduced into the diet at
least three times weekly to ensure the Mediterranean
diet recommendation, and an animal source of
omega-3 (covering EPA, DHA, and linoleic acid) is
recommended as anti-inflammatory micronutrients
for hepatic steatohepatitis (MASH).

4. One serving of saturated fat from an animal source,
such as 200 ml of full-cream milk or yogurt, should
be included to obtain the recommended conjugated
linoleic acid (CLA).

5. The recommended daily fiber intake must be
achieved by advising the consumption of more raw
vegetables and fruits within the allowed percentage
of carbohydrates (five different types daily), with
the addition of protein and fiber from fava beans, a
beloved traditional food, and whole-grain bread. One
carbohydrate exchange (or serving) is a portion of
food containing 15 g of carbohydrate.

6. Nutrition Education and Awareness: Simple
nutrition education campaigns are needed to inform
the public about the benefits of a Mediterranean-
style diet, the dangers of trans fats, processed
and ultra-processed foods, and the importance
of minimizing fast food and sugary beverages.
Awareness of the glycemic index and load of different
food types is also crucial. Dietary Recommendations
for Patients with Diabetes and End-Stage Liver
Disease in the MENA Region:

7. For patients with diabetes and end-stage liver disease
in Egypt and Arab countries, periods of starvation
should be kept short, with a maximum of 4 h, due to
the defective breakdown of liver glycogen and release
of glucose for energy. Consuming 5 meals per day
and a late evening snack should be recommended to
improve total body protein status.

8. Non-malnourished patients with compensated
cirrhosis should ingest 1.2 g/kg/day of protein,
while for malnourished and/or sarcopenic cirrhotic
patients, the amount should be increased to 1.5 g/kg/
day of protein. Animal-source high-biological-value
proteins, containing all the essential amino acids that
the body cannot synthesize, should be encouraged in
the diet (e.g., milk, eggs, meat, and poultry) to cover
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the needs of beneficial branched-chain amino acids
(BCAAs).

9. Peanuts, a traditional nut in Egypt that is cheap
and contains the needed BCAAs, should be
recommended daily in a non-salted form, especially
for patients with ascites.

10.Patients who are intolerant to animal protein or
during the first 48 h of hepatic encephalopathy
should consume a combination of two types of
vegetable proteins (low biological value proteins),
such as fava beans, lentil soup, chickpeas, soybeans,
and kidney beans, daily.

11.Sweet potato, a starchy vegetable high in complex
carbohydrates, is a perfect source of energy and
glucose and can be recommended as a midnight
snack.

12.With low-sodium diet, the increased risk of lower
food consumption due to unpalatability should be
balanced against the moderate advantage in the
treatment of ascites.

Diet for people with diabetes in kidney disease

Chronic kidney disease (CKD) and diabetes mellitus
(DM) are closely related conditions; diabetes is the main
cause of end-stage renal disease (ESRD) and accounts for
about 22% of CKD patients [15]. The prevalence (ESRD)
in MENA and Gulf Cooperation Council (GCC), ranged
between 55 and 818 per million populations, 30% up to
42.5% of which is attributed to diabetic kidney disease
(DKD) [16, 17]. In countries with limited resources, DKD
has a financial burden. To limit treatment cost, primary
and secondary prevention of chronic renal disease are
essential [16].

Whether a healthier diet pattern will affect albumin-
uria, DKD progression is unclear, strong evidence are
there to prove that, the current Western dietary pat-
tern, enriched in animal protein, total and saturated fat,
salt and simple sugar had been strongly linked to many
chronic diseases exacerbation including DKD [18]. How-
ever, proper diet proved to slow chronic renal disease
progression and will prevent its complications, but the
steps taken to address these concerns are considerably
minimal in our region [19].

There are, undoubtedly, regional factors that may
affect the proper diet which should be adapted to both
the patient and population habits to improve adherence
rate which in turn will affect the patients’ outcome [20].
Dietary modification in this group of patients is challeng-
ing as people with DM are exposed to more protein in
expense of carbohydrate and lipids to control hypergly-
cemia. This will be faced by electrolyte, acid-base imbal-
ance and to the kidney’s ability to deal with this protein
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and its associated phosphorus load which varies again
according to DKD stage [19].

A little is known about the exact quantity and the qual-
ity of dietary protein among DKD patients and no clear
recommendations for that even in the most updated
guidelines. Nutritional studies including Randomized
controlled studies, Cochrane review and meta-analyses
examining protein restriction have produced conflicting
results due to a differential effect of the type of diabetes,
early Vs late DKD stages, variation in outcome measure-
ments for kidney function, missing of diet adherence test-
ing [21-23]. No long-term studies to prove the validity of
any assumption. Low dietary protein intake of 0.8 g/kg
of body weight/day is recommend by most expert panels
[19, 24]. In our region, real world studies revealed that,
most of diabetic CKD patients not on dialysis consume
variable amounts of dietary protein but unfortunately,
published studies are deficient in giving data about the
source or composition of different protein types con-
sumed by those patients [20, 25].

Since both diabetes mellitus and chronic kidney disease
are common disorders, patients with both conditions
may or may not have DKD. No published research are
found studied the proper protein intake in nephrotic syn-
drome associated with DM [24] and even general studies
found discussing this issue in nephrotic syndrome due to
any cause fail to define the minimum safe protein intake
for the degree of proteinuria or in the presence of cata-
bolic state [26].

Studies on Plant based protein in DKD patients are
sparse but so far it may be beneficial for them taking into
consideration the associated potassium derangements
and, vitamin B and D deficiency [27, 28].

Considering the diverse nature of obesity, which var-
ies in terms of severity, the presence of sarcopenia, and
comorbidities; the question of adjusted versus real body
weight for calculation of protein intake is crucial. Obe-
sity is prevalent in diabetes and in CKD patients [29],
low carbohydrate (LC) diets<20 gm/d in patients with
underlying diabetic kidney disease was safe in some stud-
ies but evidence of benefits or risks of LC diets is not
strong enough [30]. However, definitive recommenda-
tions for dietary carbohydrate and fat are not yet available
for DKD patients. In general whole-grain carbohydrates,
fiber, and fresh fruits and vegetables are recommended
for them. However, the quantity of portions and the spe-
cific food choices from these groups often require adjust-
ments based on their potassium content, an attention to
the way of food preparation to minimize hyperkalemia by
re-boiling, re-cooking the vegetables is crucial. Growing
evidence suggesting beneficial effects of omega-3 fatty
acids on albuminuria in diabetic nephropathy [31], avo-
cados, nuts, and olive oil, can help in regards this issue.
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The primary source of salt in Egypt comes from bread,
pickles, some types of salty smoked (Renga) or pickled
fish (Feseekh) and salty cheese (Estanbouly or Mish) not
from adding table salt to cooked food. Current nutritional
guidelines for DKD patients recommend restriction of
dietary sodium intake to less than 2 g/day (5 g of sodium
chloride) [19]. However, some studies have reported
that excessively low sodium intake adversely affects vari-
ous physiological processes such as glucose metabolism,
insulin sensitivity and renin—angiotensin—aldosterone
system and has been associated with increased mortality
[32].

In pre-ESRD DKD patients, a meta-analysis include
small, heterogeneous studies found that ketoanalogue
supplementation with a very low protein diet may ame-
liorate eGFR decline, reduce proteinuria, reduce serum
urea levels and reduce the mortality [33] .No published
studies were found discussing the clinical outcomes for
using ketoanalogues or amino acids either with very low
protein diet or with plant based diet in our region and
unfortunately, most of patients receive wrong low dose
of ketoanalouges and the reason for this is the very high
price of these drugs in the market.

No studies are published in our region discussing
intra-dialytic feeding in DKD patients. Whether these
patients are permitted to eat while receiving dialysis or
not remains a rather controversial issue due to high prev-
alence of intradialytic hypoglycemia and symptomatic
hypotension in diabetic patients [34].

AASD position statement

1. Although there are religious and cultural similarities
among Egypt and Arab countries, substantial
economic disparities persist. When prescribing diets
for individuals with diabetes mellitus (DM) and
kidney disease, it is essential to tailor them to each
patient’s specific circumstances. Factors such as cost,
taste preferences, comorbid medical conditions, and
religious and cultural dietary practices should be
considered.

2. Among pre-dialysis DKD patients, we recommend
avoidance of high protein intake, and we suggest
protein intake as the same general population with
eGFR > 60 ml/min with a modest protein restriction
with a target daily protein intake 0.6-0.8 g/kg /d with
eGFR < 60. Protein restriction should be weighed
against malnutrition and in cases with diabetic foot,
ulcers and wounds, higher amount can be allowed
for better healing. Very low-protein intake is not
recommended (< 0.4 g/kg/day) due to the associated
higher mortality, high prevalence of malnutrition
and high non-compliance rate to the proper dose
of ketoanalouges. We do not restrict protein intake
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among patients with DM and nephrotic syndrome
with normal kidney function. We recommend use of
adjusted body weight for protein intake calculation.

3. Plant based diets may be suitable for patients in our
region because it matches our eating style and it
have less cost than animal-based sources provided
consumption of different types of plant-based
proteins and high biologic protein should be taken in
moderation preferred lean protein (eggs and chicken
are good sources) with less milk, dairy products,
processed food and fish.

4. sodium restriction should be individualized,
according to patients’ blood pressure, volume status,
proteinuria to lower blood pressure (BP), the rate of
progression CKD stage.

5. We recommend use of a very low-protein diet
supplemented with ketoanalogues of amino acids for
conservative treatment only if they used in a proper
dose and when indicated as in elderly patients, risk of
malnutrition, good compliance, low serum albumin,
and with vegan diets otherwise the patients can
follow low protein diet (LPD).

6. Intra-dialytic feeding can be allowed in people with
DM and ESRD if there is a clear net clinical benefit
with avoidance of cola (high levels of phosphorus
or juices that contain high levels of potassium. If
hypoglycemia occurs in advanced stages of CKD or
during dialysis, they can use honey or low potassium
juice or fruit such as apple.

Diet for children and adolescents living with
diabetes

Although all evidence-based guidelines highlight the
importance of nutritional requirements in young people
with diabetes, many issues in dietary management for
youth with diabetes are based on expert opinion. Addi-
tionally, some aspects remain debatable. Nutrition inter-
ventions and meal plans should be individualized and
customized to accommodate cultural and traditional
preferences [35, 36].

There are a lot of debatable items regarding nutritional
management in children and adolescents with Diabetes.
Using low carbohydrate diets in T1D has been recently
and commonly adopted by many families [37]. Cur-
rently, there is lack of scientific evidence for use of very
low carbohydrate diets in children and adolescents with
T1D. Moreover, carbohydrate restriction can lead to
dyslipidemia, ketosis, as well as disturbance of blood
glucose levels. It can also restrict intake of essential nutri-
ents, energy, and fiber which result in growth failure and
delayed puberty [38].

Calculating carbohydrate, either by carbohydrate
counting or choice, is important for optimizing glycemic
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control [37-39]. The use of glycemic index and glyce-
mic load provides additional benefit for glycemic control
over that observed when total carbohydrate is considered
alone [38—40]. In people receiving basal bolus insulin
therapy, adjusting insulin dose to amount of carbohy-
drate intake leads to better metabolic control and quality
of life, with greater flexibility [41]. Consistency in carbo-
hydrate amount is mandatory for those who apply fixed
insulin doses to decrease glucose variability [42]. There
are several methods of carbohydrate counting (15 g car-
bohydrate exchanges, 10-12 g carbohydrate portions,
weighing food and multiplying by carb factor); with lack
of evidence supporting that one method is superior to
another. Insulin-to- carbohydrate ratios can be calculated
using the 450-500 rules [43].

Although fat and protein have an influence on post-
prandial glucose, there is no agreement on the best way
for their counting to match insulin doses [44]. Meals high
in either protein or fat increase blood glucose up to 3—-6 h
after the meal and may lead to hypoglycemia 1-2 h.
after eating. A formula based on fat protein units (FPU)
and the Food Insulin Index (FII) has been proposed for
protein and fat counting [45, 46]. Continuous glucose
monitoring (CGM) is a useful tool for demonstrating the
impact of certain foods and specific meals on glucose lev-
els to clinicians as well as to patients [47].

A third debate is regarding the use non -nutritive
sweeteners instead of sucrose to minimize insulin doses
and decrease hyperglycemia and complications [48].
However, this is discouraged as it discriminates the
child, and the long-term safety is unknown. Sucrose and
sucrose-containing food and fluids should be consumed
in limited amounts [49]. Sucrose can be substituted for
other carbohydrate sources in the meal plan or, if added,
covered with insulin. Sucrose can provide up to 10% of
total daily energy intake [50, 51]. Sucrose sweetened bev-
erage consumption has been associated with excessive
weight gain [52]. Sucrose may be used instead of glucose
to prevent or treat hypoglycemia [51]. Moreover, artificial
sweeteners can be more expensive due to the cost of the
ingredients, may be high in fat and may contain sweeten-
ers with laxative effects such as polyols (sugar alcohols).
There is lack of specific recommendation on the per-
centage of sugar or mono- or disaccharides in the diet in
many countries including those of Egypt and Arab coun-
tries [50].

Nutritional advice on how to successfully manage both
regular and unanticipated physical activity; and how to
meet individual goals in competitive sports is recom-
mended. Main recommendations are [51]: Pre-activity
meals (1-2 h before exercise) should be relatively high
in carbohydrate, moderate to high in protein, and low in
fat. During exercise lasting more than 30 min, 15-30 g of
carbohydrate should be consumed every 30—60 min [52].
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Maintaining hydration by drinking around 150 ml of fluid
every 15 min is advised [49]. A high-quality protein meal
should be consumed after training [50].

Considerations for special age groups

+ Toddlers: Frequent, small meals over the day are
more applicable due to inconsistent appetite; this
can provide the nutritional requirements with better
metabolic control. It is advisable to administer
insulin before meals, but if not possible, splitting of
the dose before and during feeding can be helpful
[49].

+ School aged Children: Managing diabetes in school
setting requires a high degree of cooperation
between all school staff, whether medical or non-
medical, with children living with T1D and their
families. Continuous Diabetes education and training
is mandatory for all school personnel to apply safe
and effective management strategies [48]. Moreover,
healthy food choices should be available at school
cafeterias [47].

+ Adolescents: Adolescents resist any supervision
on food choices and like to enjoy freedom and
independence on content and timing of meals, which
can negatively affect their metabolic control and
general health [52]. The importance of receiving
nutritive meals and avoiding frequent afternoon or
evening snacking should be emphasized, to meet
the demands of rapid growth and development.
Insulin and meal timing should be individualized and
customized according to variable school, exercise,
and work schedules [53].

AASD position statement

1. Individualized meal plans for youth with diabetes,
provided by nutrition specialists, and supported by
schools and media, should include a wide variety
of healthy food choices, to meet the nutritional
demands and the recommended daily allowances of
different nutrients.

2. Low Carbohydrate diets should be discouraged
to use in children and adolescents as it has many
complications on growth, development, and overall
health.

3. Fats and protein counting formulas studied in adults
should be tried and validated in children.

Diet in elderly with diabetes
Diabetes prevalence among the elderly people is increas-
ing as the world is aging in all countries and despite the
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rate of population aging differs from country to another,
a double fold increase in the ratio between elderly adults
exceeding 65 years and the younger ages is expected in
the upcoming 40 years in many countries [54]. Accord-
ing to the IDF the prevalence of diabetes mellitus in the
elderly in Middle East and North Africa is about 24.2%
[55].

Diabetes is strongly linked to frailty, which increases
the risk of physical impairment related to falls and frac-
tures increasing hospital admissions, and death rates due
to decline in the reserve of organ function with aging.
Diabetes can also lead to cognitive impairment and
dementia which with frailty can strongly predict mortal-
ity in older people with diabetes, so it must be considered
in the care of older adults with diabetes [56]. A meta-
analysis revealed that in the Middle East prevalence of
pre-frail reaches up to 39% while frail is 35% [57]. A sys-
tematic review on cognitive decline Epidemiology in Ara-
bic region showed that Diabetes mellitus comes on top of
the list of factors causing rapid progression of cognitive
decline in Arabic region [58].

Contrary to expectations, studies showed that obese
patients have a lower risk of cardiovascular events or
death in comparison with normal weight patients, and
this is known as “obesity paradox.” [59] However, some
studies in the Arab region have revealed that BMI is a
weak risk factor for cardiovascular comorbidities [60,
61]. In the Middle East, Metabolic syndrome is consid-
ered a major risk factor for worsening of atherosclerosis
and cardiovascular disease in normoglycemic people and
those with diabetes, but this association was rarely stud-
ied among elderly people with diabetes [62].

Sarcopenic obesity, defined by the coexistence of sarco-
penia and obesity [63], is prevalent in people with diabe-
tes. The increased risk of mortality due to cardiovascular
diseases and atherosclerosis is strongly related to insu-
lin resistance and inflammation, both can be acceler-
ated in sarcopenic obesity with fat deposition and loss
of muscle mass. Sarcopenic obesity has also been linked
to cognitive impairment [63]. So, malnutrition is a red
flag in elderly people with diabetes and should be man-
aged carefully as the prevalence of malnutrition in elderly
people with diabetes in some countries in our region may
exceed 40% [64, 65].

Vitamin D deficiency is common in the Middle East
and North Africa region [66] in the elderly and may affect
various health outcomes, however vitamin D supple-
ments’ effect on controlling type 2 diabetes is debatable
[67, 68]. Proper nutrient intake in old age requires good
oral health, as tooth loss can lead to poor consumption of
essential nutrients [69].

Guidelines recommend consuming 2 or more servings
of oily fish per week to obtain sufficient omega-3 polyun-
saturated fatty acids, which may prevent cardiovascular
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events. A meta-analysis found that w-3 FA are associ-
ated with improved inflammatory biomarkers and lipid
profiles in diabetic and cardiovascular patients [70].
However, conflicting results from large-scale trials exist
regarding cardiovascular benefits. Additionally, the safety
of omega-3 supplements remains debatable, as they may
increase the risk of atrial fibrillation in people with diabe-
tes [71].

AASD position statement

1. Elderly people with diabetes require around 30 kcal
/kg /day, with individual adjustments based on
nutritional status, physical activity, and other
conditions.

2. Protein requirements up to 1.2-1.5 g /kg /day are
essential to lower the risk of frailty and improve
physical functioning.

3. Vitamin D supplementation if deficient, to improve
bone health, muscle mass, and strength.

4. Consumption of unprocessed meat, dairy, eggs, fresh
vegetables, and fruits to.

5. ensure adequate intake of antioxidant vitamins (C, E,
carotenoids) and B- vitamins.

6. omega-3 rich foods as oily fish are required to adjust
triglycerides, reduce inflammation, thus decreasing
cardiovascular risk. Supplementation with EPA and
DHA (2000-3000 mg/day) may benefit those with
previous cardiovascular events.

Diet for people with diabetes in pregnancy

Diabetes in pregnancy can be pre-gestational or ges-
tational. Gestational diabetes (GDM) is defined as any
degree of glucose intolerance starting with pregnancy.
GDM managed without medications and only by dietary
modification is called diet controlled GDM (A1GDM),
while GDM managed with medications in addition to
dietary modification is called type 2 GDM (A2GDM)
[72].

Normal pregnancy is characterized by hormonal adap-
tations to ensure sufficient glucose availability for the
growing fetus. Hyperglycemia is an important cause of
various maternal and fetal complications, making gly-
cemic control in diabetic mothers extremely important
[73]. The prevalence of GDM varies widely, with reported
rates ranging from 1 to 14% of pregnancies worldwide
and 4.7-15.5% in the Middle East and North Africa,
including 13.4% in Upper Egypt and 6-8% in North
Egypt [74, 75].

Calorie allocation based on pre-pregnancy body
weight, with about a 33% caloric reduction should be
considered for weight gain control and glucose level
management [76]. Approximately half of the calories

(2024) 43:139

Page 8 of 14

should come from healthy carbohydrates, with a focus on
low glycemic index foods to reduce the risk of.

macrosomia [76, 77].

Protein intake in pregnancy is important to prevent
depletion of maternal stores and prevent muscle break-
down to accommodate the fetal demands [78].

Dash diet is a diet rich in fruits, vegetables, whole
grains and low-fat dairy products and with small
amounts of saturated fats and refined grains. Patients
with GDM on dash diet had better metabolic outcomes
and their infants have significantly lower birth weight.
Mediterranean diet has proved effective to decrease the
prevalence of GDM and decrease maternal and neonatal
complications [79].

Vitamin D has a role in controlling insulin sensitiv-
ity. Trials have shown that Vitamin D supplementation
decreases the risk of glucose intolerance and improves
insulin resistance in those patients [80].

Inositol belonging to the group of B-complex vitamins.
Myo-inositol supplementation in diabetic pregnant ladies
is proved to decrease serum levels of glucose and insulin
[81].

Exercise helps overcome insulin resistance and control
fasting and postprandial hyperglycemia in gestational
diabetes. Walking fast after main meals is often recom-
mended [82].

Fish oil (omega-3) supplementation may have a ben-
eficial impact on glucose and lipid metabolism, as well as
inflammatory indices [83].

AASD position statement

1. The total caloric recommendations are 30 kcal/kg in
women with normal BMI, 24 kcal/kg in overweight
women and 12—-18 kcal/kg in obese mothers. Add
another 500 kcal/day to the above recommendations
in twin pregnancy.

2. The recommended daily energy intake of macro-
nutrients is 50-55% complex carbohydrates,
25-30% fat and 12—20% proteins and 20-35 g/day
fiber intake. At least 175 g/day of carbohydrates is
essential for diabetic pregnant women.

3. Most nutritional guidelines recommend a protein
intake between 10 and 20% of daily intake. Protein
intake should be a minimum of 1.1 g/kg per day.

4. Mediterranean diet recommend to have daily 2
servings vegetables, 3 servings fruits, 3 servings
skimmed dairy products and whole grain cereals.
2-3 servings/day of legumes per week, moderate to
high consumption of fish and a low consumption of
red and processed meats and avoiding refined grains.

5. A high dose of Vit. D (about 50,000 units every 2
weeks) is recommended.
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Nutrition for people with diabetes in critical care sitting
Hyperglycemia is common in critically ill patients and
stress-induced responses to illness or injury is itself dia-
betogenic. Elevated blood glucose is associated with poor
outcomes, including an increased infection risk [84]. In
our region with a high prevalence of diabetes, managing
nutrition is crucial. Reduced carbohydrate diets are rec-
ommended for type 2 diabetes [85].

When prescribing enteral nutrition for ICU patients
with diabetes, consider tube feed type and rate. Standard
formulas contain 50-55% calories from carbs, 30-35%
from lipids, and 15-20% from protein [86]. Many of the
non-diabetic formulae can be used diabetes, if blood
glucose is appropriately monitored and controlled. Dia-
betes-specific formulas (DSFs) have relatively lower total
carbs (35-40%) with more fiber and monounsaturated
fats [87]. While ASPEN doesn’t directly address DSFs,
ESPEN recognizes the potential benefits of using diabe-
tes-specific formulas for ICU patients with diabetes [86,
88]. Synchronize nutrition support with insulin gives the
optimal glycemic control [89].

Blenderised feeds are cost-effective in developing coun-
tries. They offer advantages over commercial formulas,
containing phytochemicals and fiber. However, they can
cause complications due to viscosity. Commercial enteral
nutrition offers concentrated nutrients, including all
essential vitamins and minerals, in standardized quanti-
ties. It provides a convenient and safe way to meet nutri-
tional needs but lacks phytochemicals and fibers [90-92].
In a study comparing blendarized formula with com-
mercial formula, there was no significant difference in
the influence of commercial versus blendarized feeds on
the patients’ weight, skinfold thickness, or blood albumin
levels [90].

Some diabetic patients experiencing autonomic neu-
ropathy may develop symptomatic gastric atony or irreg-
ular bowel motility. In such cases, post pyloric or jejunal
feeding might be required [84].

Hyperglycemia is commonly seen in patients receiv-
ing PN in ICU [92, 93]. The parenteral nutrition (PN)
formula can be adjusted to prevent or manage hypergly-
cemia. Dextrose (D-glucose) serves as the carbohydrate
source in PN. It is advisable to limit the initial dextrose
infusion rate to approximately 1.5-2 mg/kg of body
weight per minute to prevent hyperglycemia and the
development of hepatic steatosis. Once any potential
adverse effects of PN are under control, the formulas can
be gradually adjusted toward target levels. [94]. Avoid-
ing the intravenous infusion of large amounts of glucose
(>5 mg/kg/min) is Recommended [95]. Another modifi-
cation to the parenteral nutrition (PN) formula that can
help normalize blood glucose levels involves reducing
the lipid content [96]. Additionally, adding micronutrient
supplements to the PN formula may enhance glycemic
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control. For patients with deficiencies, replacing the trace
element chromium (typically in doses of 20-40 ug/day)
can improve blood glucose levels and insulin resistance.
Therefore, considering empirical therapy with chromium
is advisable for patients at high nutritional risk who
exhibit severe insulin resistance and require substantial
insulin doses or continued carbohydrate underfeeding
[97].

As regards the diabetic obese patient in ICU in Arab
societies, one strategy is to permissively underfeed obese
patients according to BMI. When BMI is in the range
of 30-50 provide EN<60-70% of target energy mea-
sured by indirect calorimetry. When indirect calorim-
etry is not available, using the weight-based equation
providing 11-14 kcal/ kg actual body weight per day for
range of BMI 30-50 (or 22-25 kcal/kg ideal body weight
IBW per day if BMI above 50. Protein should be pro-
vided also according to BMI: patients with BMI 30-40
require>2.0 g/kg IBW/d and patients with BMI>40
require>2.5 g/kg IBW/d [98].

Efforts should be made to prevent severe hyperglyce-
mia, mild hypoglycemia, and high glycemic variability.
While increasing insulin doses is a common approach
to managing hyperglycemia, it’s essential to also assess
the adequacy of carbohydrate administration, especially
when patients require high insulin doses for more than
24 h. In rare cases, a temporary reduction in the feeding
rate may be considered.

For critically ill patients with low plasma levels of
25-hydroxy-vitamin D (less than 12.5 ng/ml or 50
nmol/l), supplementation with vitamin D3 can be benefi-
cial [95].

AASD position statement

1. Adopt an optimal diet with restricted high glycemic
index foods, reduced carbohydrate content, and
increased dietary fiber to mitigate insulin resistance.

2. Consider oral nutritional supplements when
clinically indicated, with adjustments based on blood
glucose control.

3. Utilize polymeric enteral feeds with moderate
carbohydrate content, administered via slow
continuous infusion while monitoring and
controlling blood glucose levels.

4. Integrate blenderized feeds enriched with fruits,
vegetables, whole grains, and monounsaturated fats,
offering advantages like phytochemicals and fibers at
a lower cost.

5. Use diabetes-specific formulas (DSFs) containing
monounsaturated fat and fiber for poor glycemic
control.
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6. When initiating PN, limit the initial dextrose infusion
rate and avoid large amounts of glucose to prevent
hyperglycemia.

7. When PN is indicated, daily requirements of
vitamins and trace elements should be prescribed as
part of PN regimen.

8. Supplement with chromium in patients at high
nutritional risk with severe insulin resistance.

9. Avoid glycemic variability, targeting a blood glucose
concentration of 140—-180 mg/dL in critically ill
adults.

10.Adjust protein requirements based on the presence
of diabetic complications, such as renal impairment.

11.In obese patient with diabetes, As indirect
calorimetry is not widely available in our region,
so, energy intake can be based on “adjusted body
weight” If urinary nitrogen losses or lean body mass
determination are not available, protein intake can be
calculated as 1.3 g/kg “adjusted body weight”/d.

12.For obese patients, consider permissive underfeeding
or hypo-caloric high protein feeding if hyperglycemia
is poorly controlled.

13.Measure and supplement vitamin D in critically ill
patients with documented deficiency.

Diet for cancer patients with diabetes

The coexistence of cancer and diabetes is a significant
challenge, with nearly 1 in 5 people with cancer also
suffering from diabetes. In the Middle East and North
Africa, 4.7% of cancer-related deaths in 2019 were attrib-
utable to high fasting plasma glucose [99, 100].

Cancer and its treatments can restrict food intake and
cause weight loss through various mechanisms, including
anxiety, anorexia, taste changes, swallowing difficulties,
nausea, and gastrointestinal issues. Meanwhile, people
with diabetes are at increased risk for certain cancer
types due to shared pathophysiological mechanisms [101,
102].

Secondary diabetes is common in cancer patients and
can result from stressful cancer treatments. In most
cases, it is reversible, but 20% may progress to Type 2
diabetes. Type 1 diabetes is rare among cancer patients.
Those with Type 1 or Type 2 diabetes often need to adjust
their medication during cancer treatment. Additionally,
Type 3c diabetes occurs in pancreatic cancer patients due
to surgery affecting hormone production, managed with
pancreatic enzyme replacement therapy (PERT) [103].
Widespread use of immune therapy in cancer treat-
ment is associated with a new type of permanent insulin
dependent diabetes [104].

Chronic diseases pose a significant challenge for the
nutrition of cancer patients. During chemotherapy,
10-30% of patients may experience hyperglycemia, which
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is usually temporary but can have long-term effects
[105]. Targeted therapies like Tyrosine kinase inhibitors
(TKIs) can affect glucose metabolism, leading to hypo- or
hyperglycemia. Everolimus, an mTOR inhibitor, is asso-
ciated with hyperglycemia, varying by tumor type with
the highest rate in renal cell carcinoma and the lowest in
neuroendocrine tumors (NETs), breast and hepatocellu-
lar carcinomas. Recorded increase in disease free survival
rate associated with somatostatin analogues (SSAs) in
NETs is attributed to reduction in growth hormone and
insulin-like growth factor-I (IGF-I) [106].

The simultaneous occurrence of diabetes and can-
cer necessitates a comprehensive approach to enhance
patients’ overall well-being, treatment results, and quality
of life, while minimizing diabetes-related complications
and toxicities associated with cancer treatment [107].
Based on international guidelines for cancer patients care
[108—112] applied globally as well as in the Arab region.

AASD position statement are the following

1. Apply the Co-management model “Onco-Nutri
MDT” to ensure that cancer patients with diabetes
receive safe, timely effective and efficient care
by both oncology and medical clinical nutrition
complimentary perspectives.

2. Assess the nutritional status and detect disturbances
at diagnosis using Nutri-screening tools with
additional patient-tumor specific data age,
performance status, disease stage, and treatment
intentions.

3. During management, schedule regular visits to
the onco-nutri clinic to monitor treatment related
adverse effects, improve quality of life (QOL) or
share best supportive care (BSC) to terminally ill
patients.

4. Eat small frequent portions 5-6 meals per day which
reduces anorexia and maintains the blood sugar
within the normal range.

5. Closely monitor blood glucose levels and use
intravenous insulin as the preferred treatment for
hyperglycemia.

6. Administer appropriate medical treatment as needed
to restore circulatory volume and the extracellular
compartment. This includes lowering blood glucose
levels, normalizing plasma osmolality, and correcting
any electrolyte imbalances.

7. Encourage oral intake of naturally sweet foods
as banana to improve appetite, as well as bitter
substances like lemon juice and vinegar to stimulate
saliva production. The patient may want to add some
spices and herbs to food to perk up the taste while
their unique flavors may substitute for salt.
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8. Keep healthy snacks within reach of patients, as
sliced cucumber with peanut butter or white cheese,

yogurt with fruits, and whole-grain bread. With
progressive mucositis, xerostomia, and dryness of
mouth, preferably shift to semisolid soft processed
or liquid food. Palatable oral nutrition supplements
ONS are advised in anorexia and loss of appetite.

. In weight-losing cancer patients (H&NC, CRC,
cachexia or sarcopenia) with insulin resistance, we
recommend increasing the ratio of energy and shift
from fat to energy from carbohydrates. It is worth
noting that there are currently no drugs approved
by the Food and Drug Administration FDA for
sarcopenia.

10.Entral nutrition EN is introduced when oral intake

is temporarily insufficient or absent as during
concurrent radiation and chemotherapy for H&N
cancer, Rectal cancer, metastatic CRC. Using
preferably nasal-gastric tube NGT, or gastrostomy
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quality of life (QoL) and treatment-related long term
adverse effects.

17.When patients inquire about dietary interventions
like ketogenic or low-carbohydrate diets, low-fat
diets, functional foods, or intermittent fasting to
improve their quality of life (QoL), the response
often revolves around the lack of evidence
supporting their efficacy.

18.Neutropenic diets (specifically diets that exclude
raw fruits and vegetables) are not recommended
to prevent infection in patients with cancer during
active treatment.

Limitations of the study

We should mention some limitations of our current con-
sensus. Diabetes with other chronic medical condition
such as neurological, respiratory, autoimmune not cov-
ered, incomplete Coverage of all the previous literature

tube. The Clinical Nutrition medical consultant is

to assess the response on daily basis to supply the
appropriate personalized nutrients hospital based the
at home.

11.In situations where neither ONS nor EN are
efficient or tolerable, shift to automated TPN
offering substitutes admixture under complete
sterile conditions to immune-compromised patients
using formulas tailored according to daily needs.
Central venous catheter is surgically inserted, if not
accessible a peripheral venous catheter is placed
in the arm usually used for short-term parenteral
feeding, then taper gradually to mixed PN and ONS
till patient is capable of ON.

12.A patient education and guidance to maintain a
healthy lifestyle of life with adjustment of dietary
habits to avoid weight gain or loss while under anti-
cancer management.

13.-GVHD induced by BMT can affect the patient’s
ability to eat and/or essential nutrients absorption.

regarding nutrition of diabetic persons with different
medical and surgical situations, the potential for over-
generalization covering all Arab countries in their diet
habits, and unlike meta-analyses, reviews do not typically
involve quantitative synthesis of data, limiting the ability
to draw robust conclusions.

Conclusion

International guidelines cannot be directly applied to
MENA region due to cultural and dietary differences.
Recommendations should be adapted to suit local habits,
preferences, and socioeconomic status and consideration
of traditional foods and practices is essential. Our posi-
tion statement shares valuable insights into managing
diabetes in special situations and diverse clinical settings
within Arab countries. It offers practical recommenda-
tions and tips for healthcare practitioners who treat peo-
ple with diabetes by considering the unique context of
their Countries.

Abbreviations

14.For Short bowel syndrome, no role for the choice CDM Cestational diabetes
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Yet, lifestyle changes may lead to improvements in ONS oral nutritional supplement



Soliman et al. Journal of Health, Population and Nutrition

PN parenteral nutrition
PUFA poly unsaturated fat
PY probiotic yogurt
Q0oL quality of life

T1D typel diabetes

T2DM type 2 diabetes mellitus
TKls Tyrosine kinase inhibitors
UAE united Arabs of emirate
Vs Versus

w-3FA  omega 3 fatty acid

Acknowledgements
None.

Author contributions
All Authors contributed to study design, screening of all citations from full-text
papers retrieved, data collection, and final revision of the manuscript.

Funding

Open access funding provided by The Science, Technology & Innovation
Funding Authority (STDF) in cooperation with The Egyptian Knowledge Bank
(EKB).

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 9 July 2024 / Accepted: 11 August 2024
Published online: 03 September 2024

References

1. SunH, Saeedi P, Karuranga S, Pinkepank M, Ogurtsova K, Duncan B, Stein C,
Abdul Basit,Chan J, Mbanya J, Pavkov M, Ramachandaran A, Wild S, James S,
Herman W, Zhang P, Bommer C, Kuo S, Boyko E. Magliano. IDF Diabetes Atlas:
Global, regional, and country-level diabetes prevalence estimates for 2021
and projections for 2045. Diabetes Res Clin Pract. 2022. PMID: 34879977.

2. Zabetian A, Keli HW, Echouffo-Tcheugui JB, Narayan KV, Ali MK. Diabetes in
the middle East and North Africa. Diabetes Res Clin Pract. 2013;101(2):106-22.

3. Alemam DS, Knowledge. Attitude and practices of Primary Care Physicians
towards Diabetes diagnosis and management in Damietta District-Egypt.
Egypt J Community Med. 2022;40(4):259-67.

4. JaafarR, Allam J, Ali A, Habib J, Faraj WJ. Epidemiology of Liver diseases across
the Levant and Egypt: a review. Clin. Oncol. 2021;6:1822.

5. Merli M, Berzigotti A, Zelber-Sagi S, Dasarathy S, Montagnese S, Genton L,
Plauth M. Parés A. EASL Clinical Practice guidelines on Nutrition in Chronic
Liver Disease. J Hepatol. 2019;70:172-93.

6. Hegazy M, Elsayed NM, Ali HM, Hassan HG, Rashed L. Diabetes mellitus,
nonalcoholic fatty liver disease, and conjugated linoleic acid (omega 6): what
is the link? Journal of diabetes research. 2019;2019.

7. Hegazy M, Fouad MM, Abd Elshafy SA, Abdelfatah D, Lithy RM, Abdelghani
A, Ashoush OA. Beneficial role of healthy eating Index-2015 score & physical
activity on COVID-19 outcomes. BMC Nutr. 2023;9(1):113.

8. Hegazy M, Ashoush OA, Hegazy MT, Wahba M, Lithy RM, Abdel-Hamid HM,
Abdelfatah D, Ibrahim MH, Abdelghani A. Beyond probiotic legend: ESSAP
gut microbiota health score to delineate SARS-COV-2 infection severity. Br J
Nutr. 2022;127(8):1180-9.

9. Reedy J, Lerman JL, Krebs-Smith SM, Kirkpatrick SI, Pannucci TE, Wilson MM,
Subar AF, Kahle LL, Tooze JA. Evaluation of the healthy eating Index-2015. J
Acad Nutr Diet. 2018;118(9):1622-33.

(2024) 43:139

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Page 12 of 14

Committee (DGAQ). (2010) The Dietary Guidelines for Americans 2010 (USDA
and HHS, 2011). https://health.gov/our-work/food-nutrition/previous-
dietary-guidelines/2010 (accessed April 2021).

Elsheikh EA, El Tinay AH, Fadul IA. Effect of nutritional status of fava bean on
proximate composition, anti-nutritional factors and in vitro protein digest-
ibility (IVPD). Food Chem. 1999;,67(4):379-83.

Bassuoni R, Soliman M, Hussein L, Fouad MT, Arafa MA. Bio-efficiencies of
probiotic yoghurt and fermented sour soya supplements on gut microbial
health and other associated health biomarkers among Egyptian pre-school
to school age children. Int J Clin Nutr Diet. 2019;5:145.

Loomba R, Abraham M, Unalp A, Wilson L, Lavine J, Doo E, Bass NM, Non-
alcoholic Steatohepatitis Clinical Research Network. Association between
diabetes, family history of diabetes, and risk of nonalcoholic steatohepatitis
and fibrosis. Hepatology. 2012;56(3):943-51.

Rinella ME, Neuschwander-Tetri BA, Siddiqui MS, Abdelmalek MF, Caldwell

S, Barb D, Kleiner DE, Loomba R. AASLD Practice Guidance on the clinical
assessment and management of nonalcoholic fatty liver disease. Hepatology.
2023;77(5):1797-835.

1-Mhundwa W, Joubert G, Mofokeng TR. The prevalence of chronic kidney
disease among type 2 diabetes mellitus patients in central South Africa.
South Afr Family Pract. 2023;65(1).

Al-Ghamdi S, Abu-Alfa A, Alotaibi T, AlSaaidi A, AlSuwaida A, Arici M, Ecder

T, El Koraie AF, Ghnaimat M, Hafez MH, Hassan M. Chronic kidney disease
management in the Middle East and Africa: concerns, challenges, and novel
approaches. Int J Nephrol Renovascular Disease. 2023 Dec;31:103-12.
Al-Sayyari AA, Shaheen FA. End stage chronic kidney disease in Saudi Arabia.
A rapidly changing scene. Saudi Med J. 2011,32:339-46.

Odermatt A. The western-style diet: a major risk factor for impaired kidney
function and chronic kidney disease. Am J Physiology-Renal Physiol.
2011;301(5):F919-31.

Ko GJ, Kalantar-Zadeh K, Goldstein-Fuchs J, Rhee CM. Dietary approaches

in the management of diabetic patients with kidney disease. Nutrients.
2017,9(8):824.

Barsoum R, Afifi A, Bazzal I, EI-Sayed E. Management of Pre-end Stage Renal
failure in Egypt. Saudi J Kidney Dis Transplantation. 2002;13(3):353-62.
Hansen HP, Tauber-Lassen E, Jensen BR, Parving HH. Effect of dietary protein
restriction on prognosis in patients with diabetic nephropathy. Kidney Int.
2002;62(1):220-8.

Meloni C, Morosetti M, Suraci C, Pennafina MG, Tozzo C, Taccone-Gallucci M,
Casciani CU. Severe dietary protein restriction in overt diabetic nephropathy:
benefits or risks? J Ren Nutr. 2002;12(2):96-101.

Dussol B, lovanna C, Raccah D, Darmon P, Morange S, Vague P, Vialettes B, Oli-
ver C, Loundoun A, Berland Y. A randomized trial of low-protein diet in type 1
and in type 2 diabetes mellitus patients with incipient and overt nephropa-
thy. J Ren Nutr. 2005;15(4):398-406.

Goldstein-Fuchs J, Kalantar-Zadeh K. Nutrition intervention for advanced
stages of diabetic kidney disease. Diabetes Spectrum: Publication Am Diabe-
tes Association. 2015;28(3):181.

Kammoun K, Chaker H, Mahfoudh H, Makhlouf N, Jarraya F, Hachicha J. Diet
in chronic kidney disease in a Mediterranean African country. BMC Nephrol.
2017,18:1-7.

Ria P, De Pascalis A, Zito A, Barbarini S, Napoli M, Gigante A, Sorice GP. Diet
and proteinuria: state of art. Int J Mol Sci. 2022;24(1):44.

Torreggiani M, Fois A, Lippi F, Attini R, Longhitano E, Matarazzo |, Masturzo B,
Cabiddu G, Versino E, Piccoli GB. Plant-based diets for CKD patients: fascinat-
ing, trendy, but feasible? A green nephrology perspective. Clin Kidney J.
2023;16(4):647-61.

Moorthi RN, Vorland CJ, Gallant KM. Diet and diabetic kidney disease: plant
versus animal protein. Curr Diab Rep. 2017;17:1-8.

Alshaya OA, Korayem GB, Alghwainm M, Alyami W, Alotaibi A, Alyami MS,
Almohammed OA. The prevalence of cardiovascular diseases, chronic
kidney disease, and obesity in patients with type 2 diabetes mellitus and the
description of concurrent treatments: a two-center retrospective cross-
sectional study in Saudi Arabia. Saudi Pharm J. 2024;32(5):102054.

Zainordin NA, Eddy Warman NA, Mohamad AF, Abu Yazid FA, Ismail NH,
Chen XW, Koshy M, Abdul Rahman TH. Mohd Ismail N, Abdul Ghani R. Safety
and efficacy of very low carbohydrate diet in patients with diabetic kidney
disease—A randomized controlled trial. PLoS ONE. 2021;16(10):20258507.
Shapiro H, Theilla M, Attal-Singer J, Singer P. Effects of polyunsaturated

fatty acid consumption in diabetic nephropathy. Nat Rev Nephrol.
2011;7(2):110-21.


https://health.gov/our-work/food-nutrition/previous-dietary-guidelines/2010
https://health.gov/our-work/food-nutrition/previous-dietary-guidelines/2010

Soliman et al. Journal of Health, Population and Nutrition

32.

33.

34.
35.

36.

37.

38.

39.

40.

42.

43.

44,

45.

46.

47.

48.

49.

50.

52.

53.

54.

DiNicolantonio JJ, O'Keefe JH. Sodium restriction and insulin resistance: a
review of 23 clinical trials. J Metabolic Health. 2023;6(1):9.

Bellizzi V, Garofalo C, Ferrara C, Calella P. Ketoanalogue supplementation in
patients with non-dialysis diabetic kidney disease: a systematic review and
meta-analysis. Nutrients. 2022;14(3):441.

Eldehni MT, Crowley LE, Selby NM. Challenges in Management of Diabetic
patient on Dialysis. Kidney Dialysis. 2022,2(4):553-64.

Abdelghaffar S. Nutritional management of type 1 diabetes. Major topics in
type 1 diabetes. 2015 Nov 14:121-35.

Early KB, Stanley K. Position of the Academy of Nutrition and Dietetics: the
role of medical nutrition therapy and registered dietitian nutritionists in the
prevention and treatment of prediabetes and type 2 diabetes. J Acad Nutr
Dietetics. 2018;118(2):343-53.

Seckold R, Fisher E, De Bock M, King BR, Smart CE. The ups and downs of low-
carbohydrate diets in the management of type 1 diabetes: a review of clinical
outcomes. Diabet Med. 2019;36(3):326-34.

Dyson P. Low carbohydrate diets and type 2 diabetes: what is the latest
evidence? Diabetes Therapy. 2015;6:411-24.

Walker GS, Chen JY, Hopkinson H, Sainsbury CA, Jones GC. Structured educa-
tion using dose adjustment for normal eating (DAFNE) reduces long-term
HbATc and HbATc variability. Diabet Med. 2018;35(6):745-9.

Hegab AM. Prospective evaluation of insulin-to-carbohydrate ratio in children
and adolescents with type 1 diabetes using multiple daily injection therapy.
Pediatr Diabetes. 2019;20(8):1087-93.

Lopez PE, Evans M, King BR, Jones TW, Bell K, McElduff P, Davis EA, Smart CE. A
randomized comparison of three prandial insulin dosing algorithms for chil-
dren and adolescents with type 1 diabetes. Diabet Med. 2018;35(10):1440-7.
Slattery D, Amiel SA, Choudhary P. Optimal prandial timing of bolus insulin in
diabetes management: a review. Diabet Med. 2018;35(3):306-16.

Knowles J, Waller H, Eiser C, Heller S, Roberts J, Lewis M, Wilson K, Hutchinson
T, Willan M, Bavelja P, Bennet G. The development of an innovative education
curriculum for 11-16 year old children with type 1 diabetes mellitus (TTDM).
Pediatr Diabetes. 2006;7(6):322-8.

Price KJ, Knowles JA, Fox M, Wales JK, Heller S, Eiser C, Freeman JV, KICk-OFF
Study group, Price K, Knowles J, Fox M. Effectiveness of the kids in control of
food (kic k-off) structured education course for 11-16 year olds with type 1
diabetes. Diabet Med. 2016;33(2):192-203.

Paterson MA, Smart CE, Lopez PE, McElduff P, Attia J, Morbey C, King BR. Influ-
ence of dietary protein on postprandial blood glucose levels in individuals
with type 1 diabetes mellitus using intensive insulin therapy. Diabet Med.
2016;33(5):592-8.

Furthner D, Lukas A, Schneider AM, Morwald K, Maruszczak K, Gombos P,
Gomahr J, Steigleder-Schweiger C, Weghuber D, Pixner T. The role of protein
and fat intake on insulin therapy in glycaemic control of paediatric type 1
diabetes: a systematic review and research gaps. Nutrients. 2021;13(10):3558.
Kordonouri O, Hartmann R, Remus K, Blasig S, Sadeghian E, Danne T. Benefit
of supplementary fat plus protein counting as compared with conventional
carbohydrate counting for insulin bolus calculation in children with pump
therapy. Pediatr Diabetes. 2012;13(7):540-4.

Piechowiak K, Dzygato K, Szypowska A. The additional dose of insulin for
high-protein mixed meal provides better glycemic control in children with
type 1 diabetes on insulin pumps: randomized cross-over study. Pediatr
Diabetes. 2017;18(8):861-8.

Annan SF, Higgins LA, Jelleryd E, Hannon T, Rose S, Salis S, Baptista J, Chin-
chilla P, Marcovecchio ML. ISPAD Clinical Practice Consensus guidelines 2022:
nutritional management in children and adolescents with diabetes. Pediatr
Diabetes. 2022;23(8):1297-321.

Seckold R, Howley P, King BR, Bell K, Smith A, Smart CE. Dietary intake and
eating patterns of young children with type 1 diabetes achieving glycemic
targets. BMJ Open Diabetes Res Care. 2019;7(1):e000663.

Wilt L. The role of school nurse presence in parent and student perceptions
of helpfulness, safety, and satisfaction with type1 diabetes care. J Sch Nurs.
2020;38:161-72.

Edwards D, Noyes J, Lowes L, Haf Spencer L, Gregory JW. An ongoing
struggle: a mixed-method systematic review of interventions, barriers and
facilitators to achieving optimal self-care by children and young people with
type 1 diabetes in educational settings. BMC Pediatr. 2014;14:228.

Mackey ER, O'Brecht L, Holmes CS, Jacobs M, Streisand R. Teens with type 1
diabetes: how does their nutrition measure up? Journal of Diabetes Research.
2018;2018.

Indicators OF, Hagvisar OE. Health at a glance 2019: OECD indicators. Paris:
OECD Publishing; 2019.

(2024) 43:139

55.

56.

57.

58.

59.

60.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Page 13 of 14

Saeedi P, Salpea P, Karuranga S, Petersohn |, Malanda B, Gregg EW, Unwin

N, Wild SH, Williams R. Mortality attributable to diabetes in 20-79 years old
adults, 2019 estimates: results from the International Diabetes Federation
Diabetes Atlas, 9 th edition. Diabetes Res Clin Pract. 2020;162:108086.

Saad MA, Abd El-Fattah SM, Gad MS, Deghady AM. Study of frailty index in
elderly men with type 2 diabetes mellitus. Egypt J Obes Diabetes Endocrinol.
2015;1(3):115-20.

Algahtani BA, Alshehri MM, Elnaggar RK, Alsaad SM, Alsayer AA, Almadani

N, Alhowimel A, Algahtani M, Alenazi AM. Prevalence of frailty in the Middle
East: Systematic review and meta-analysis. InHealthcare 2022 Jan 6 (Vol. 10,
No. 1, p. 108). MDPI.

El-Metwally A, Toivola P, Al-Rashidi M, Nooruddin S, Jawed M, AlKanhal R,
Razzak HA, Albawardi N. Epidemiology of Alzheimer’s disease and dementia
in Arab countries: a systematic review. Behavioural neurology. 2019;2019.
Uretsky S, Messerli FH, Bangalore S, Champion A, Cooper-Deho_ RM, Zhou
Q, Pepine CJ. Obesity paradox in patients with hypertension and coronary
artery disease. Am J Med. 2007;120:863-70.

Jarrah M, Hammoudeh AJ, Khader Y, Tabbalat R, Al-Mousa E, Okkeh O,
Alhaddad IA, Tawalbeh LI, Hweidi IM. Reality of obesity paradox: results of
percutaneous coronary intervention in Middle Eastern patients. J Int Med
Res. 2018;46(4):1595-605.

Mobeirek AF, Al-Habib K, Al-Faleh H, Hersi A, Kashour T, Ullah A, Mimish LA,
AlSaif S, Taraben A, Alnemer K, AlShamiri M. Absence of obesity paradox in
Saudi patients admitted with acute coronary syndromes: insights from SPACE
registry. Ann Saudi Med. 2014;34(1):38-45.

Ansarimoghaddam A, Adineh HA, Zareban |, Iranpour S, HosseinZadeh A, Kh
F. Prevalence of metabolic syndrome in Middle-East countries: Meta-analysis
of cross-sectional studies. Diabetes Metabolic Syndrome: Clin Res Reviews.
2018;12(2):195-201.

Hong SH, Choi KM. Sarcopenic obesity, insulin resistance, and their
implications in cardiovascular and metabolic consequences. Int J Mol Sci.
2020;21:494.

Badrasawi M, Jarradat A, Khodour Z, Lahaleh R, Irshaid A. Sarcopenia preva-
lence and its correlations with age-related disorders among community-
dwelling Palestinian older adults. J Gerontol and. 2020,68:126-35.

Tanjani PT, Moradinazar M, Mottlagh ME, Najafi . The prevalence of
diabetes mellitus (DM) type Il among Iranian elderly population and its
association with other age-related diseases, 2012. Arch Gerontol Geriatr.
2015;60(3):373-9.

Chakhtoura M, Rahme M, Chamoun N, Fuleihan GE. Vitamin D in the middle
East and North Africa. Bone Rep. 2018,8:135-46.

Heshmat R, Tabatabaei-Malazy O, Abbaszadeh-Ahranjani S, Shahbazi S,
Khooshehchin G, Bandarian F, Larijani B. Effect of vitamin D on insulin
resistance and anthropometric parameters in type 2 diabetes; a randomized
double-blind clinical trial. DARU J Pharm Sci. 2012;20:1-6.

Breslavsky A, Frand J, Matas Z, Boaz M, Barnea Z, Shargorodsky M. Effect

of high doses of vitamin D on arterial properties, adiponectin, leptin and
glucose homeostasis in type 2 diabetic patients. Clin Nutr. 2013;32(6):970-5.
El Hélou M, Boulos C, Adib SM, Tabbal N. Relationship between oral health
and nutritional status in the elderly: a pilot study in Lebanon. J Clin Gerontol
Geriatr. 2014;5(3):91-5.

Huang L, Zhang F, Xu P, Zhou Y, Liu Y, Zhang H, Tan X, Ge X, Xu Y, Guo M, Long
Y. Effect of omega-3 polyunsaturated fatty acids on cardiovascular outcomes
in patients with diabetes: a meta-analysis of randomized controlled trials. Adv
Nutr. 2023 Apr 28.

Natto ZS, Yaghmoor W, Alshaeri HK, Van Dyke TE. Omega-3 fatty acids effects
on inflammatory biomarkers and lipid profiles among diabetic and cardio-
vascular disease patients: a systematic review and meta-analysis. Sci Rep.
2019;9(1):18867.

Spaight C, Gross J, Horsch A, Puder JJ. Gestation Diabetes Mellitus Endocr
Dev. 2016;31:163-78.

ACOG Committee on Obstetric Practice. ACOG practice bulletin 190: gesta-
tional diabetes mellitus. Obstet Gynecol. 2018;131(2):e49-64.

Al-Rifai RH, Abdo NM, Paulo MS, Saha S, Ahmed LA. Prevalence of gesta-
tional diabetes mellitus in the Middle East and North Africa, 2000-2019: a
systematic review, Meta-analysis, and Meta-Regression. Front Endocrinol.
2021;12:668447.

Saad H, Aziz AA, Emad E, Gaber M. Awareness of gestational diabetes prob-
lem among Sohag Governorate women. Egypt J Intern Med. 2023;35(1):52.
Queensland Clinical Guidelines. Gestational diabetes mellitus (GDM). Guide-
line No. MN21. 33-V4-R26. 2021.



Soliman et al. Journal of Health, Population and Nutrition

77.

78.

79.

80.

82.

83.

84.

85.

86.

87.

88.

89.

90.

92.

93.

94.

95.

Blumer |, Hadar E, Hadden DR, Jovanovi¢ L, Mestman JH, Murad MH, Yogev Y.
Diabetes and pregnancy: an endocrine society clinical practice guideline. J
Clin Endocrinol Metabolism. 2013;98(11):4227-49.

Elango R, Ball RO. Protein and amino acid requirements during pregnancy.
Advances in nutrition (Bethesda. Md). 2016;7(4):5839-44.

Asemi Z, Tabassi Z, Samimi M, Fahiminejad T, Esmaillzadeh A. Favourable
effects of the Dietary approaches to stop Hypertension diet on glucose toler-
ance and lipid profiles in gestational diabetes: a randomised clinical trial. Br J
Nutr. 2013;109(11):2024-30.

Akbari M, Mosazadeh M, Lankarani KB, Tabrizi R, Samimi M, Karamali M, Jamil-
ian M, Kolahdooz F, Asemi Z. The effects of vitamin D supplementation on
glucose metabolism and lipid profiles in patients with gestational diabetes:

a systematic review and meta-analysis of randomized controlled trials. Horm
Metab Res. 2017:49(09):647-53.

Di Benedetto -D’AnnaR, Scilipoti A, Santamaria A, Interdonato A, Petrella ML,
Neri E, Pintaudi |, Corrado B, Facchinetti F. Myo-inositol supplementation for
prevention of gestational diabetes in obese pregnant women: a randomized
controlled trial. Obstet Gynecol. 2015;126(2):310-5.

Roglic G, Colagiuri S. Gestational diabetes mellitus: squaring the circle. Diabe-
tes Care. 2014;37(6):e143-4.

Yessoufou A, Nekoua MP, Gbankoto A, Mashalla Y, Moutairou K. Beneficial
effects of omega-3 polyunsaturated fatty acids in gestational diabetes:
consequences in macrosomia and adulthood obesity. Journal of diabetes
research. 2015;2015. Icu.

Dardai E. Basics in clinical nutrition: nutritional support in the diabetic patient.
e-SPEN, the European e-Journal. Clin Nutr Metabolism. 2009;6(4).e304-7.
Sheard NF, Clark NG, Brand-Miller JC, Franz MJ, Pi-Sunyer FX, Mayer-Davis E,
Kulkarni K, Geil P. Dietary carbohydrate (amount and type) in the preven-
tion and management of diabetes: a statement by the American Diabetes
Association. Diabetes Care. 2004;27(9):2266-71.

Boullata J, Brantley S, Corkins M, Guenter P, Krenitsky J, Lyman B, Metheny NA,
Mueller C, Sandra Robbins RD, Wessel J. Enteral nutrition practice recommen-
dations. Interactions. 2005;25(12).

Elia M, Ceriello A, Laube H, Sinclair AJ, Engfer M, Stratton RJ. Enteral nutritional
support and use of diabetes-specific formulas for patients with diabetes: a
systematic review and meta-analysis. Diabetes Care. 2005;28(9):2267-79.

Han YY, Lai SR, Partridge JS, Wang MY, Sulo S, Tsao FW, Hegazi RA. The clinical
and economic impact of the use of diabetes-specific enteral formula on ICU
patients with type 2 diabetes. Clin Nutr. 2017;36(6):1567-72.

Lochs H, Allison SP, Meier R, Pirlich M, Kondrup J, Van den Berghe G, Pichard
C. Introductory to the ESPEN guidelines on enteral nutrition: terminology,
definitions and general topics. Clin Nutr. 2006;25(2):180-6.

Mudgalkar MR, Mainde R, Mudgalkar N. Homemade blenderized Ryles tube
formula is equally efficient as commercial formula in terms of anthropomet-
ric and biochemical measurements in tertiary care neurologic intensive care
unit: a single center study. J Food Dietetics Res. 2021;1(2):29-33.

Banerjee A. The diet-heart hypothesis: changing perspectives. Perspect Med
Res. 2018:6:4-11.

Barazzoni R, Deutz NE, Biolo G, Bischoff S, Boirie Y, Cederholm T, Cuerda C,
Delzenne N, Sanz ML, Ljungqyvist O, Muscaritoli M. Carbohydrates and insulin
resistance in clinical nutrition: recommendations from the ESPEN expert
group. Clin Nutr. 2017;36(2):355-63.

American Diabetes Association. Standards of medical care in diabetes-2016.
Diabetes Care. 2016;39(1):S1.

McClave SA, Martindale RG, Vanek VW, McCarthy M, Roberts P, Taylor B, Ochoa
JB, Napolitano L, Cresci G, ASPEN Board of Directors and American College of
Critical Care Medicine. Guidelines for the provision and assessment of nutri-
tion support therapy in the adult critically ill patient: society of critical Care
Medicine (SCCM) and American Society for Parenteral and Enteral Nutrition
(ASPEN). J Parenter Enter Nutr. 2009;33(3):277-316.

Singer P, Blaser AR, Berger MM, Alhazzani W, Calder PC, Casaer MP, Hiesmayr
M, Mayer K, Montejo JC, Pichard C, Preiser JC. ESPEN guideline on clinical
nutrition in the intensive care unit. Clin Nutr. 2019;38(1):48-79.

(2024) 43:139

96.

97.

98.

99.

104.

107.

109.

1

112.

Page 14 of 14

Samuel VT, Petersen KF, Shulman Gl. Lipid-induced insulin resistance: unravel-
ling the mechanism. Lancet. 2010;375(9733):2267-77.

Via MA, Mechanick JI. Inpatient enteral and parental nutrition for patients
with diabetes. Curr Diab Rep. 2011;11:99-105.

Taylor BE, McClave SA, Martindale RG, Warren MM, Johnson DR, Braun-
schweig C, McCarthy MS, Davanos E, Rice TW, Cresci GA, Gervasio JM.
Guidelines for the provision and assessment of nutrition support therapy

in the adult critically ill patient: society of critical Care Medicine (SCCM) and
American Society for Parenteral and Enteral Nutrition (ASPEN). Crit Care Med.
2016;44(2):390-438.

Shi'Y,Hu FB.The global implications of diabetes and cancer. Lancet.
2014;383(9933):1947-8.

. Tondro Anamag F, Noori M, Nejadghaderi SA, Sullman MJ, Grieger JA,

Kolahi AA, Safiri S. Burden of cancers attributable to high fasting plasma
glucose in the Middle East and North Africa region, 1990-2019. Cancer Med.
2023;12(8):10031-44.

. Prajwal Dhakal P, Bhatt VR. Diet and Nutritional Supplementation in patients

with Cancer. Is More Necessar Better? JCO Oncol Pract. 2024:20(3):311-3.

. Natalicchio A, Montagnani M, Gallo M, et al. MiRNA dysregulation underlying

common pathways in type 2 diabetes and cancer development: an Italian
Association of Medical Oncology (AIOM)/Italian Association of Medical
Diabetologists (AMD)/Italian Society of Diabetology (SID)/Italian Society of
Endocrinology (SIE)/Italian Society of Pharmacology (SIF) multidisciplinary
critical view. ESMO Open. 2023;8(3):101573.

. Ling S, Zaccardi F, Issa E, Davies MJ, Khunti K, Brown K. Inequalities in cancer

mortality trends in people with type 2 diabetes: 20-year population-based
study in England. Diabetologia. 2023;66(4):657-73.

Perdigoto AL, Quandt Z, Anderson M, Herold KC. Checkpoint inhibi-

tor- induced insulin-dependent diabetes: an emerging syndrome. Lancet
Diabetes Endocrinol. 2019;7:421-3.

. Hwangbo'Y, Lee EK. Acute hyperglycemia associated with anticancer medica-

tion. Endocrinol Metab (Seoul). 2017;32(1):23-9.

. Ma J,Wang J, Ge L, Long B, Zhang J. The impact of diabetes mellitus on

clinical outcomes following chemotherapy for the patients with pancreatic
cancer: a meta-analysis. Acta Diabetol. 2019;56(10):1103-11.

Muscaritoli M, Arends J, Bachmann P, Baracos V, Barthelemy N, Bertz H, Boz-
zetti F, Hutterer E, Isenring E, Kaasa S, Krznaric Z. ESPEN practical guideline:
Clinical Nutrition in cancer. Clin Nutr. 2021:40(5):2898-913.

. NCCN. Clinical Practice Guidelines in Oncology. Pancreatic Adenocarcinoma.

http://www.nccn.org/professionals/physician_gls/pdf/pancreatic.pdf. Version
1. 2024, Accessed: February 14, 2024.

Leser M, Ledesma N, Bergerson S, et al. Nutrition risk screening and assess-
ment of the oncology patient eds.: Oncology Nutrition for Clinical Practice.
Oncology Nutrition Dietetic Practice Group; 2018. pp. 25-32.

. Grant BL, Leser M, Ledesma N. Nutritional effects of cancer treatment: che-

motherapy, biotherapy, hormone therapy and radiation therapy. Oncology
Nutrition for Clinical Practice. Oncol Nutr Diet Pract Group. 2018:97-114.

. Ligibel JA, Bohlke K, May AM, Clinton SK, Demark-Wahnefried W, Gilchrist SC,

Irwin ML, Late M, Mansfield S, Marshall TF, Meyerhardt JA. Exercise, diet, and
weight management during cancer treatment: ASCO guideline. J Clin Oncol.
2022;40(22):2491-507.

Zheng Y, Feng J, YuY, Ling M, Wang X. Advances in Sarcopenia: mechanisms,
therapeutic targets, and intervention strategies. Arch Pharm Res. 2024
Apr;9:1-24.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


http://www.nccn.org/professionals/physician_gls/pdf/pancreatic.pdf

	﻿Dietary recommendations for people with diabetes in special situations: a position statement report by Arabic Association for the Study of Diabetes and metabolism (AASD)
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Diet for people with diabetes in liver disease
	﻿AASD position statement
	﻿Diet for people with diabetes in kidney disease
	﻿﻿AASD position statement﻿

	﻿Diet for children and adolescents living with diabetes
	﻿Considerations for special age groups



