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Malnutrition is common in many patients  
and can lead to several complications that 
negatively impact prognosis and clinical 
outcomes. Getting the right nutritional care  
in a timely manner is therefore critical in 
championing the health of patients and 
promoting recovery and quality of life.

To support individuals at high risk of malnutrition 
and facilitate improved holistic patient care, medical 
nutrition products – such as oral nutritional 
supplements, tube feeding or parenteral nutrition 
(feeding of nutritional products intravenously) –  
may be considered. Indeed, a growing body of 
evidence demonstrates the game-changing  
potential of pairing tailored medical nutrition  
with drug therapies, especially in the field of  
cancer management.

This whitepaper explores the science-based  
benefits of combining disease-modifying  
oncology therapies with targeted medical nutrition  
products. It will then cover how DSM can support 
pharmaceutical manufacturers in evolving their 
portfolio from drug treatments only, to offer more 
integrated therapeutic solutions. The paper does  
not imply the use of medical nutrition  
as a substitute for drug therapy. 

Executive summary
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Disease-related malnutrition: what is it and 
how can medical nutrition support patients? 

Disease-related malnutrition encompasses 
different and often overlapping forms of 
malnutrition characterized by reduced dietary 
intake, malabsorption, increased nutrient  
losses or altered metabolic demands as a  
result of a disease or disease treatment.

It leads to changes in body composition 
(decreased muscle mass and weight loss) and 
potentially diminished physical and mental 
function; significantly impacting patient recovery 
and health, quality of life, clinical outcomes and 
cost of care.1-3 As many as one in three patients 
are at risk of disease-related malnutrition upon 
admission to hospital.2,4,5 However, nutritional 
status tends to decline with length of hospital 
stay.6,7 This is due to many factors including 
decreased appetite and oral intake; limited  
food choice, availability and quality;  
drug-related side effects; or suboptimal 
management of inpatient nutrition.

Malnutrition in  
patients with cancer

Malnutrition is often present in 
a wide range of highly prevalent 
diseases, and it has been 
researched extensively in the field 
of oncology. Patients with cancer 
are at high risk for malnutrition 
both from the disease itself and 
its treatment. The prevalence of 
malnutrition in patients with cancer 
ranges from 20% to more than 
80% in worldwide studies, with 
differences related to patient age, 
cancer type, cancer stage and form 
of disease-modifying therapy.8-13
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Physical

Weight and muscle loss Decreased strength and mobility 

Reduced fat and lean body mass Increased risk of sores

Psychological

Apathy, anxiety and low mood Decreased quality of life

Physiological

Changes in digestive function Increased malabsorption of nutrients 

Impaired immune function Higher risk of infections

Reduced wound healing Longer recovery times

Numerous studies have highlighted the 
consequences of malnutrition in patients with 
cancer, including an adverse impact on health and 
survival and added healthcare costs.

In terms of poor health outcomes, malnutrition  
is associated with loss of weight and muscle14, 
reduced immune competence and more 
infections15-17, psychosocial stress18, lower  
quality of life19 and greater risk of mortality13,14.

In fact, 10-20% of deaths in patients with cancer 
are related to malnutrition.8,15,20 In addition, 
malnutrition can have a negative impact on the 
efficacy of oncology treatment and the risk of 
adverse effects from therapy – because it can 
increase the toxicity of drugs and accelerate  
drug catabolism.21,22

As such, it is extremely important to improve 
nutrition in the care of patients with cancer in 
order to support patients at every phase of the 
disease – from diagnosis to post-treatment.

Figure 1. Physical, physiological and  
psychological impact of disease-related 
malnutrition on patients

Figure 1

5Improving the care of patients with cancer The benefits of pairing medical nutrition solutions with disease-modifying therapies



Expert view

Barbara Troesch 
Senior Scientific Affairs Manager Global  
Medical Nutrition & Pharmaceutics, DSM

Why does disease-related malnutrition occur?

Disease-related malnutrition is prevalent  
across a wide range of conditions – caused  
by a combination of increased nutritional 
requirements during an illness, reduced 
nutritional intake due to pain, loss of appetite  
or side effects of the treatment and increased 
nutritional losses owing to malabsorption. 
Systemic inflammation due to the underlying 
disease, like cancer, can further increase the risk 
of malnutrition.23,24 This inflammatory response 
causes anorexia and tissue breakdown that can,  
in turn, result in significant loss of muscle mass, 
alterations in body composition and declining 
physical function.

How can medical nutrition support patients  
at risk of, or who have, malnutrition?

Nutritional interventions – with specialized 
medical nutrition products for instance –  
can help to reverse the negative effects of  
disease-related malnutrition and increase the 
effect of drug therapies. In addition, nutritional 
care keeps the immune system healthy in order  
to avoid complications, infections and ultimately 

recover faster. Patients who are well nourished 
are also less likely to suffer from psychological 
consequences – thus not only have a better 
prognosis, but a better quality of life. Such 
interventions can be expected to reduce  
the overall patient care costs. 

Guidelines recommend early and regular 
screening, in-depth assessment if a patient  
is at risk of malnutrition and the development  
of an individualized care plan, which includes 
nutritional goals, like energy and protein  
intake, micronutrient intake and other  
disease-specific targets.4,25-27

How can pharmaceutical companies help  
to tackle disease-related malnutrition?

To better support patient health and improve  
the efficacy of their disease modifying therapies, 
pharmaceutical companies could consider pairing 
the pharmacological drug with nutritional 
products specifically designed to prevent  
and correct malnutrition.
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Pairing therapies with medical nutrition: 
a promising therapeutic avenue

Current research suggests that tailoring  
nutrition to a specific disease or treatment  
plan could improve the effectiveness of 
nutritional management during care.

Disease-specific concepts are based on the 
observation that not all patients show the same 
response to nutritional interventions. Whether  
or not an individual benefits from nutritional  
therapy can relate to illness specific factors –  
like comorbidities and inflammation or even 
where the individual is in the patient journey –  
or patient specific factors – such as age  
and genetic vulnerability.

Targeted medical nutrition solutions, combined 
with standard drug treatments, could therefore 
help patients optimally fight diseases and  
support improved chance of survival.

Benefits of integrating medical 
nutrition into multimodal 
therapeutic care plans

1 Maximize efficacy  
of drug treatment

2 Optimize patient outcomes

3 Improve quality of life

4 Reduce healthcare costs

5 Lower rate of  
hospital readmission

7Improving the care of patients with cancer The benefits of pairing medical nutrition solutions with disease-modifying therapies



A game-changer in  
the care of patients 
with cancer

Increasing evidence demonstrates the game-
changing potential of incorporating tailored 
medical nutrition solutions into supportive 
cancer care plans.

In addition to receiving disease-modifying 
therapies for survival – like chemotherapy, 
radiotherapy, immunotherapy and surgery.  
Yet only an estimated 30%-60% of patients  
with cancer who are at risk of malnutrition  
receive nutritional support.9,28  

The European Society for Clinical Nutrition  
and Metabolism (ESPEN) has issued clinical 
practice guidelines highlighting the importance  
of nutritional care.29 As part of a three-step  
plan (Figure 2), the expert group advises the  
use of multimodal nutritional interventions  
with individualized plans, including care  
focused on increasing nutritional intake,  
lessening inflammation and hypermetabolic 
stress and increasing physical activity. 

ESPEN’s three-step strategy

1 Screen all patients with  
cancer for nutritional risk early

2 Expand nutrition-related 
assessment practices to  
include measures of  
anorexia, body composition, 
inflammatory biomarkers, 
resting energy expenditure  
and physical function

3 Implement multimodal 
nutritional interventions 
with individualized plans, 
including care focused on 
increasing nutritional intake, 
lessening inflammation and 
hypermetabolic stress and 
increasing physical activity

Figure 2. ESPEN three-step strategy
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What is the current approach to cancer care?

Malnutrition is a condition that many patients 
with cancer face due to the loss of appetite, 
metabolic changes (as a result of the tumor) and 
side effects of therapy that interfere with food 
intake. But many individuals are not screened for 
nutritional status, nor receive information on the 
role of nutrition or nutritional support during 
their treatment. In clinical practice, palliative care 
(an important component of anticancer 
treatment, including nutrition, pain control, 
physical activity and social support) is often 
overlooked or only considered when disease-
modifying drugs have failed – despite being 
important along the patient journey. Additionally, 
disease-modifying therapies are used to increase 
the survival rates of patients, but they do not 
necessarily improve quality of life. For many 
patients with cancer, quality of life is more 
important than quantity of life, therefore 
nutrition is becoming an increasing focus for 
innovation in the field of oncology.

What are the science-based benefits of tailored 
medical nutrition in patients with cancer?

Multiple scientific studies demonstrate the 
benefits of medical nutrition for patients  
with cancer, including weight gain or weight 
maintenance, improved quality of life and  
better tolerance of anticancer therapy.  
One meta-analysis showed the positive effects  
of tailored nutritional therapy on nutritional 
intake and quality of life.30 Another demonstrated 
that targeted nutrition increased the bodyweight 
of patients receiving chemoradiotherapy.31  
Finally, a randomized controlled trial found  
that early nutritional intervention improved  
the quality of life of patients with different  
types of cancer.32 The same study also revealed 
that anticancer treatment combined with 
nutritional support significantly improved  
the survival rates of patients.

Importantly though, nutritional care should  
be offered even before treatment begins –  
to prepare and strengthen the body for any 
procedures or therapy sessions, especially  
the immune system – and after treatment  
ends to support recovery and wellbeing.

Expert view

Araksya Topchyan 
Global Segment Manager Medical Nutrition, DSM
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Are there any nutrients that are  
shown to be effective in cancer care?

There is increasing evidence that the addition of 
eicosapentaenoic acid (EPA) and docosahexaenoic 
acid (DHA) omega-3 fatty acids in conjunction with 
conventional cytotoxin therapies for cancer may 
promote better cancer treatment outcomes.33

Fish oil, a source of long chain omega-3 fatty 
acids, is shown to improve time-to-tumor 
progression in patients with colorectal cancer 
undergoing chemotherapy.34 In another study, 
patients with cancer receiving fish oil showed  
a two-fold increase in therapy response rate and 
clinical benefit when compared with patients 
undergoing the same treatment without 
supplementation.35 It is thought that DHA 
promotes programmed cell death (apoptosis) 
while simultaneously protecting healthy cells  

by increasing the sensitivity of tumor cells  
to conventional therapies.36 Vitamin D may  
also have positive anticancer effects in 
conjunction with therapy.37

In terms of wider patient health, fish oil is 
demonstrated to improve quality of life and 
physical function in patients with lung cancer.38,39 
Additionally, evidence suggests that EPA and  
DHA can reduce the damaging effects of cachexia 
experienced by patients in the latter stages of  
the disease.33 Some vitamins – like vitamin A and 
vitamin B12 – are also thought to be important in 
cancer care. Vitamin A can aid wound healing and 
improve the immune response40, whereas vitamin 
B12 facilitates the production of antibodies  
and the development of immune cells41,  
helping fight infections.
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To support patients, there is an opportunity  
to combine generic medical nutrition solutions  
with disease modifying treatments or to develop  
more targeted nutritional interventions that  
are tailored to specific patient needs.

For example, for patients with cancer, pharmaceutical 
manufacturers could offer a standard medical 
nutrition solution fit for all cancer types, disease 
stages and treatments, or a customized solution 
specially developed to be combined with a specific 
drug treatment. If a more tailored product is required, 
factors such as format and dosage need to be 
carefully considered, as well as the unique nutritional 
requirements of individuals at different stages  
of the patient journey – from diagnosis,  
during therapy and after treatment.

Key considerations  
for medical nutrition 
formulation 
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Expert view

Holger Blanke 
Global Lead Formulation Technical  
Management Premix Business, DSM

What are the first steps in developing  
tailored medical nutrition products?

Early and detailed clinical assessment of patients 
is important to identify what is causing disease-
related malnutrition, including the side-effects of 
medication and medical illness, which can result 
in loss of appetite and nausea, difficulties eating 
or malabsorption of nutrients. Based on these 
findings and the resulting goals for nutritional 
interventions, effective and tailored products  
can then be developed to combat the issue.

What are the main formulation challenges when 
combining medical nutrition with drug products?

The most common medical nutrition formats  
are instant powder products or ready-to-drink 
beverages and shakes. Depending on the 
application, there are two major factors that 
formulators should take into consideration  
during the development process: selecting  
the appropriate nutrient and ingredient forms  
and choosing the right manufacturing method.
Both are critical to ensure taste, texture and 
dissolution properties are appealing to the 
patients that are consuming the finished product. 
This can require significant nutritional science 
expertise and technical capabilities. Some of the 
biggest challenges are related to nutrient stability 
or losses during processing, for example –  
so having the knowledge to manage  
and control this is vital.

Figure 3 illustrates the various criteria that  
should be considered during premix formulation.
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How can compliance of medical  
nutrition solutions be improved?

Patients with cancer often have mental or 
physical barriers to eating as a consequence  
of the disease itself or anticancer therapies – 
including difficulties swallowing (dysphagia),  
loss of appetite, nausea and sores resulting from 
therapy. To help individuals get the nutrients  
they need and support the best possible clinical 
outcomes, it is therefore important to create 
appealing and palatable solutions that promote 
compliance and improve the nutritional status  
of vulnerable individuals.

Identifying the barriers to compliance via  
in-depth patient insights is the first step to 
developing successful products. Considering 
attributes, like texture, smaller dosages with 
higher concentrations, different formats  
(other than liquid) and flavors can help to deliver 
proteins and other essential nutrients in a way 
that aligns to patient preferences. In addition, 
making solutions as ‘foody’ as possible, or 
developing products that can be easily integrated 
into mealtimes (like a sauce) or as snacks,  
is important.

Figure 3. Key considerations for premix formulation development

Nutrient level/ 
label claim

Selection  
of 

ingredients

Estimate 
overages

Premix 
formulation

Final 
product

• Final application

• Concept/target 
consumers

• Shelf-life

• Processing

• Solubility

• Taste/odor

• Appearance

• Interactions

• Health benefit scope

• Market trends

• Target consumer groups

• Regulatory framework

• Solubility, PH, color,  
taste, odor, appearance

• Stability, overages,  
final product analysis

• Cost in use, product costs

13Improving the care of patients with cancer The benefits of pairing medical nutrition solutions with disease-modifying therapies



Unrivalled ingredients portfolio 
We provide a complete portfolio of 
science-based and high-quality nutritional 
ingredients. From vitamin straights, 
including vitamins as active pharmaceutical 
ingredients for parenteral nutrition, to EPA 
and DHA omega-3 fatty acids from marine 
and algae sources, our ingredients can  
be used in a range of specialized  
nutrition formulations.

Customized solutions 
Our market-ready solutions help bring 
your next purpose-led concept to patients 
faster with support at every stage of the 
product development process. We also 
have the expertise to develop customized 
product formats – from oral nutritional 
supplements, to powders and parenteral 
solutions – specially designed to deliver 
nutrients in a way that is convenient  
to patients depending on their needs. 

Expert services
We’re committed to adding value at  
every stage of development through  
our formulation expertise, regulatory 
knowledge, patient insights, nutritional 
science and disease-specific  
concept development. 

Your purpose-led innovation partner
Taking a targeted approach to innovation enables manufacturers to  
develop unique and appealing solutions that will address the specific  
nutritional requirements presented in patients with cancer.

This is creating a myriad of opportunities for 
pharmaceutical brands to integrate medical 
nutrition products into their therapeutic 
portfolios. Taking this approach will help to  
better support the health and quality of life  
of individuals that are diagnosed with the  
disease and undergoing treatment. 

DSM is passionate about supporting the 
nutritional needs of patients no matter where 
they are in their cancer journey, from diagnosis 
through to continuum of care post-treatment.  
We remain at the forefront of innovation, 
constantly exploring the potential of medical 
nutrition – with the health of patients always 
front of mind. As a purpose-led innovation 
partner, we help customers develop and integrate 
tailored medical nutrition products into their 
pharmaceutical portfolios by pairing nutrition 
with therapies. This takes more than ingredients; 
it takes a partner. 

When you partner with DSM you get access to  
the broadest ingredient offering in the industry, 
as well as customized solutions and end-to-end 
expert services at every stage of development – 
from concept to patient. 
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As customized premix bundles  
or ready white label products.
• Sarcopenia

• Cancer cachexia

• Diabetes

• Immune support

• Chronic obstructive pulmanory disease (COPD)

• Surgery (pre/post operation)

• Chronic kidney disease (ckd)

•  Brain health (cognition)

Learn more about DSMs  
disease specific solutions

Disclaimer
This publication does not constitute a recommendation or guidance for decisions concerning the purchase, use or application of products and does not relieve the 
user of the product of the obligation to undertake its own suitability, performance or quality testing. It is provided on an “as is” basis. Although the information set 
forth in this publication is presented in good faith and believed to be correct, DSM Nutritional Products AG and its affiliated companies (hereinafter “DSM”) makes 
no representations or warranties, either express or implied, of merchantability, fitness for a particular purpose or of any other nature with respect to information or 
the products to which information refers. No information set forth in this publication constitutes a solicitation or offer, or invitation to conclude any legal act of any 
kind whatsoever. The content of any purchase contract (I.E. Technical data, price and applications of the products of DSM) concerning the purchase of DSM products 
is constituted only by the purchase agreement as such and integral parts thereof (specifications in this publication never form part of a contract). All trademarks, 
product names, symbols and graphics appearing in this publication are the property of DSM unless indicated otherwise. All DSM trademarks are either registered 
trademarks or trademarks of DSM group of companies in the Netherlands and/or other countries. No license to or right in any such trademarks, trade names, trade 
secrets, products or other proprietary rights of DSM is granted or conferred to any party without a written agreement. © DSM Nutritional Products Ltd 2022.

To explore new opportunities to 
create medical nutrition solutions 
that complement your drug therapy.

Find out more

http://www.dsm-medicalnutrition.com
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