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This session
• Nutritional status and immunity
• Effects of pandemic on nutritional status
• Nutritional status in respiratory infection and 

COVID-19
• Assessing  nutritional status
• Obesity
• Microbiome
• Nutritional factors associated with prolonged 

illness or hospitalisation and treatment in 
intensive care 

• Recovery  - long covid ongoing nutritional 
needs and support



Approach

• To present the journal article so reference 
is provided and can be looked up. References 
on the slides or follow. 

• Not there to read every word in presentation

• Discuss main points of evidence. 
Look at latest evidence.

Insights from practice through to research and 
publication to help understand  topics more and look at  
wider evidence base



Values…

Don’t want to imply that anyone who has been ill 
or died as a result of COVID-19  

had bad or unhealthy habits.

The virus can affect anyone and so much about 
what dictates body’s response is still unknown.

Sensitive topic and many people have 
experienced loss or significant illness. 



Long term research interest in 
malabsorption and links to many health 

conditions…

Working at medical school at Cardiff led 
me to work on wounds and infection



Review on 
wound care 
published 2020

Highlights links 
between 
malnutrition 
and infection
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Supporting evidence-based 
practice in nutrition  

and hydration

Wound care currently represents a 
significant issue in healthcare in the 
UK. Over a decade ago, in 2008, 

Posnett and Franks estimated that the cost of caring 
for patients with chronic wounds in the UK from 
2005–2006 was between £2.3–£3.1 billion a year. A 
few years later, it was reported that dressings alone 
accounted for at least £120million in primary care 
costs (National Prescribing Centre, 2010). Scallon et al 
also reported in 2013 that £400m was spent on venous 
leg ulcers in the UK. Moreover, wounds impact on the 
lives of hundreds of thousands of people. In 2004, 
Bennett et al (2004) estimated that 412,000 people 
in the UK develop a new pressure ulcer annually and 
estimate 150,000 people within the UK have active 
venous ulcers. Wound care is also an important issue 
due to ageing populations; this in itself places extra 
demands on healthcare resources whilst lessening the 
availability of revenue available to support healthcare 
through taxation (Phillips, 2005). This highlights the 
need for cost-effective strategies that both prevent 
complications and support recovery, reducing healing 
times where-ever possible.

AIMS
The aims of this review are to consider the 
relationship between wound healing and nutritional 
status in both acute and chronic wounds, including 
pressure ulcers and diabetic foot ulcers, in the hope 
of informing healthcare practice and increasing 
the awareness of the importance of consideration 
of nutrition in a multidisciplinary approach. With 
economic austerity in the UK through much of 
the last decade, ongoing healthcare funding issues 
and the increasing emphasis at a policy level on 
patient centred-care, prevention and minimisation 
of complications would undoubtedly be considered 
best practice. The author aims to demonstrate 
how assessment of nutritional status of patients 
combined with an awareness of the prevalence of 
nutritional deficiencies and how they may impact 
on wound healing are worthy considerations to 
inform clinical approaches.

APPROACH
A narrative approach has been used to synthesise 
findings from a literature search using search 

The aim of this review is to synthesise literature on food, nutritional status and wound 
healing to help inform those working in wound care. A literature search was performed 
on PubMed, Scopus and EMBASE databases. Studies were critically appraised and the 
findings were analysed by narrative synthesis. Nutritional assessment is important in 
practice as nutritional status can impact on wound healing in several ways (including 
affecting both healing time and susceptibility to infection). There is widespread 
recognition of the importance of nutritional assessment tools, however, completion 
can sometimes be overlooked in practice. Healthcare professionals also need to be 
aware that obesity may be accompanied by micronutrient deficiency causing low 
micronutrient levels, however, nutritional assessment tools using body mass index 
(BMI) and weight loss may not identify this. Although there are intervention studies 
using nutritional formulations, such as amino acids, to support wound healing, the 
results of this review suggest that future research around using food as therapy and 
specific nutritional supplementation is needed. 
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Narrative review on 
Covid developed 
with colleagues 
Miranda Harris, 

Lindsey Fellows and 
Manal Couchane 

at Worcester 
published 2020

Wrote this in 
Lockdown 1 –

submitted June 2020
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ABSTRACT 
The current review aimed to synthesize the literature on the complex relationship between food consumption and nutritional status as 
well as the digestive system in order to examine the relationship between immunity and potential responses to COVID-19 infection. 
The goal is to help inform the many healthcare professionals working with COVID-19 patients. A literature search was performed on 
PubMed, Scopus, and EMBASE databases. Hand searches were also undertaken using Google and reference lists to identify recent 
evidence. Studies were critically appraised, and the findings were analyzed by narrative synthesis. Nutritional status can impact 
immunity in several ways, including affecting susceptibility to infection, severity of disease, and recovery time, and is therefore a 
significant consideration in the management of COVID-19. COVID-19 can also impact digestive function, which can further impact 
nutritional status. The role of Vitamin D deficiency in vulnerability to severe respiratory infections, including COVID-19, has been 
recognized, and it may have a role in treatment where deficiency is indicated. Healthcare professionals should be aware that obesity 
may be accompanied by micronutrient malnutrition including vitamin D deficiency and alterations in the microbiome and 
inflammatory responses, which can further impact immunity and disease severity. Multidisciplinary team-work is recommended in 
the management of patients with COVID-19, and approaches should include a consideration of nutritional status (both macronutrients 
and micronutrients), body weight, and gastrointestinal signs and symptom. 

Keywords: Obesity, COVID-19, Nutritional status, Vitamin D, Microbiome, Multidisciplinary, Supplementation, Practice. 
(Please cite as: Bold J, Harris M, Fellows L, Chouchane M. Nutrition, the digestive system and immunity in COVID-
19 infection. Gastroenterol Hepatol Bed Bench 2020;13(4):331-340). 

 
Introduction  
  1 The COVID-19 pandemic is a novel infection and a 
major global healthcare challenge which highlights the 
need for cost-effective strategies that both prevent 
complications and support recovery, reducing recovery 
times and complications wherever possible. The current 
review aims to consider the relationship between 
COVID-19 infection and nutritional status, including 
obesity, and the broader impact it may have on both 
digestive function and gastrointestinal (GI) symptoms 
of COVID-19 infection. It is hoped this will inform all 
areas of healthcare practice and increase awareness of 
the importance of considering nutrition in a 
multidisciplinary approach.   
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Method and Approach 
A narrative approach has been used to synthesize 
findings from a literature search using search terms 
such as COVID-19 and nutritional status, obesity, 
malnutrition, nutritional deficiency, vitamin D, and 
microbiome. PubMed, Scopus and EMBASE databases 
were used and hand searches were also undertaken 
using Google and reference lists to identify recent 
evidence. Studies were critically appraised, and the 
findings were analyzed by narrative synthesis. 

Malnutrition 
The nutritional status of populations is recognized as a 
key factor influencing resilience against destabilization 
in the current COVID-19 pandemic (1). Community 
resilience is generally considered to be the ability to 
recover from adverse events (2). Malnutrition is an 
established risk factor for lowered immunity (3), and a 
hospital stay can increase a patient’s chances of both 

REVIEW ARTICLE 



Wrote nutrition tips on COVID-19 in UK 
lockdown 1 

https://uwstaffnew
s.wordpress.com/
2020/05/26/tips-

for-lockdown-
healthy-eating-
and-wellbeing/

Delivered free webinars for 
Cardiff  – designed for 
nurses/medics working 

frontline– on healthy eating 
for resilience

https://www.youtube.com/watch?v=X2wDLabHq
4M&t=242s

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fuwstaffnews.wordpress.com%2F2020%2F05%2F26%2Ftips-for-lockdown-healthy-eating-and-wellbeing%2F&data=02%7C01%7CBoldJ%40cardiff.ac.uk%7C2d336ef70fc94235b61908d8070d1f9f%7Cbdb74b3095684856bdbf06759778fcbc%7C1%7C0%7C637267100222703232&sdata=sLHNkBVaAgTy1lxeHgIeJfyAl%2B5%2BGF4w%2FMj%2Fw9CIezY%3D&reserved=0


Our review started with malnutrition 
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Malnutrition in UK

• Pre-pandemic @ 3million people in the UK at risk of 
malnutrition  (Allied Health Professionals (AHP) 2012 
and British Dietetic Association (no date). 

• The BDA estimate 93% of these are living in their 
own home, whilst 5% are living in care homes and 
only 2% of these are in hospital. 

• Established risk factor for infection and reduced 
immunity (BDA, 2019) and in hospital stays it 
increases the chance of complications and 
re-admission (Frank et al., 2015). 

•

References follow…
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Malnutrition in UK

• Obesity as a state of malnourishment? 

World Health Organization refer to this as the 
‘double burden of malnutrition’. 

People may be malnourished through food 
and calorie deficit whilst others maybe overfed 
but deplete in micronutrients. 

• https://www.who.int/nutrition/double-burden 
malnutrition/en/#:~:text=The%20double%20burden%20of%20malnutrition,populat
ions%2C%20and%20across%20the%20lifecours

•

https://www.who.int/nutrition/double-burden-malnutrition/en/


Effects of pandemic on 
malnutrition and nutritional 
status?



UK 
3 main periods of national lockdown with closure 
of non-essential businesses and schools

• Furlough scheme
• Business closures
• Redundancies

Increasing food insecurity in UK
& food poverty issue in children not attending school
high profile campaign to secure meals for children in           

receipt of free school meals  when schools were closed

🦠



April 2021 
report -
food 
insecurity 
in UK is 
increasing
Increasing numbers 
of people replying 
on food banks



Trussell Trust Data
From report on previous page



2020 Inequality In 
UK Food System
“increased unemployment, reduced 
hours, and enforced self-isolation for 
multiple vulnerable groups is likely to 
lead to an increase in UK food 
insecurity, exacerbating diet-related 
health inequalities. The social and 
economic crisis associated with the 
pandemic has exposed the fragility of 
the system of food charity which, at 
present, is a key response to growing 
poverty. A vulnerable food system, with 
just-in-time supply chains, has been 
challenged by stockpiling.” 

Emerald Open Research

 

Open Peer Review

Any reports and responses or comments on the
article can be found at the end of the article.

OPINION ARTICLE
How Covid-19 has exposed inequalities in the UK food system:

 The case of UK food and poverty [version 1; peer review: 3
approved, 2 approved with reservations]
Madeleine Power ,     Bob Doherty , Katie Pybus , Kate Pickett1
Health Sciences, University of York, York, Yorkshire, YO10 5GD, UK
The York Management School, University of York, York, Yorkshire, YO10 5GD, UK

Abstract
This article draws upon our unique perspective as academic-practitioners
working in the fields of food insecurity, food systems, and inequality to
comment on the empirical and ethical implications of Covid-19 for
socio-economic inequalities in access to food in the UK. The Covid-19
pandemic has revealed the profound insecurity of large segments of the UK
population; increased unemployment, reduced hours, and enforced
self-isolation for multiple vulnerable groups is likely to lead to an increase in
UK food insecurity, exacerbating diet-related health inequalities. The social
and economic crisis associated with the pandemic has exposed the fragility
of the system of food charity which, at present, is a key response to growing
poverty. A vulnerable food system, with just-in-time supply chains, has
been challenged by stockpiling. Resultant food supply issues at food
banks, alongside rapidly increasing demand and reduced volunteer
numbers, has undermined many food charities, especially independent
food banks. In the light of this analysis, we make a series of
recommendations for social security policy, ‘emergency’ food provision,
and retailers. We call for an immediate end to the five week wait for
Universal Credit and cash grants for low income households. We ask
central and local government to recognise that many food aid providers are
already at capacity and unable to adopt additional responsibilities. We urge
supermarkets to commit to paying their employees the Real Living Wage to
mitigate against food insecurity amongst their staff now and in the future.
The government’s -- impressive -- response to the economic crisis
associated with Covid-19 has underscored a key principle: it is the
government’s responsibility to protect population health, to guarantee
household incomes, and to safeguard the economy. Millions of households
were in poverty before the pandemic, and millions more will be so unless
the government continues to protect household incomes through policy
change.
Keywords
food insecurity, food banks, food supply, inequality, poverty, Covid-19,
coronavirus, pandemic
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Nutrition advice & wider accessibility
A lot of nutritional info (social media) may seem of reach for 
those on benefits…

Fresh fruits, meat, fish and veggies perceived as
expensive and perishable by those on low incomes

Their focus might be on foods to stave off hunger and foods 
that last: carbohydrates, bread, pasta, tinned long-life 
produce.

I’d like to see more nutrition advice using very basic 
cheap ingredients (frozen fruits/veg if needs be, eggs, 
beans and professionals aware of budget 
shops and ingredients) 



Why important re 
COVID-19?

European Journal of Clinical Nutrition
https://doi.org/10.1038/s41430-020-0634-3

PERSPECTIVE

Nutrition amid the COVID-19 pandemic: a multi-level framework
for action

Farah Naja1 ● Rena Hamadeh1

Received: 24 March 2020 / Revised: 1 April 2020 / Accepted: 1 April 2020
© Springer Nature Limited 2020

COVID-19, a disease caused by a novel coronavirus,
became a major global human threat that has turned into a
pandemic. Coronavirus is one of the major pathogens that
mainly targets the human respiratory system. In late
December 2019, a cluster of patients were admitted to
hospitals with an initial diagnosis of pneumonia of an
unknown etiology [1]. Early reports predicted the onset of a
possible coronavirus outbreak called SARS-CoV-2, causing
the disease COVID-19. The ongoing epidemic has been
declared by the World Health Organization (WHO) as a
global public health emergency [2].

Experiences from previous outbreaks have shown that as
an epidemic evolves, there is an urgent need to expand
public health activities beyond direct clinical management
and extend to cover basic principles of management and
optimization of resource utilization [3]. Since the outbreak
of the COVID-19, individual and community resilience
emerged as a main resource while remaining the first line of
defense in emergency preparedness. In fact, psychological
and behavioral countermeasures of both the individual and
the community are vital determinants to improve resilience
and enhance the efficacy of public health approaches vis a
vis a pandemic of a magnitude similar to that of COVID-19
[4]. The nutritional status of individuals has for long been
considered as an indicator of resilience against destabiliza-
tion [5]. The ecology of adversity and resilience demon-
strates that substantial stressors, such as inadequate
nutrition, can lead to long-lasting effects that are linked to
health [6]. In fact, poor diet quality has been associated not
only with physical but also mental health [7]. Optimal
nutrition and dietary intake is a resource that transcends the
individual, the community to reach global influence [8].

In order to enhance the physical and mental health of
individuals vis a vis the COVID-19 pandemic, this com-
mentary presents a framework for action to maintain opti-
mal nutrition at the individual, community, national and
global levels using an adapted version of the ecological
model of health behavior (Fig. 1).

At the individual level, the common denominator that
drives most of the nutrition and dietary recommendations to
combat viral infections, including COVID-19, lies within
the link between diet and immunity. In fact, existing evi-
dence highlights that diet has a profound effect on people’s
immune system and disease susceptibility. It has been
demonstrated that specific nutrients or nutrient combina-
tions may affect the immune system through the activation
of cells, modification in the production of signaling mole-
cules, and gene expression [9]. Furthermore, dietary ingre-
dients are significant determinants of gut microbial
composition and consequently can shape the characteristics
of immune responses in the body [10]. Nutritional defi-
ciencies of energy, protein, and specific micronutrients are
associated with depressed immune function and increased
susceptibility to infection. An adequate intake of iron, zinc,
and vitamins A, E, B6, and B12 is predominantly vital for
the maintenance of immune function [11]. Therefore, the
key to maintaining an effective immune system is to avoid
deficiencies of the nutrients that play an essential role in
immune cell triggering, interaction, differentiation, or
functional expression.

COVID-19 world pandemic imposed a new set of chal-
lenges for the individual to maintain a healthy diet. First, the
state of lockdown announced in many countries around
the globe led all public and private sector institutions, with
the exception of health care facilities and a limited number
of essential services, to close down and, if possible, carry its
operations remotely (without face to face interactions).
Individuals were asked to stay home and avoid contact with
other people [12]. Such measures of self-isolation and social
distancing are known to be crucial in limiting the spread of
the virus, flattening the curve of incidence rate, and
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1 Department of Nutrition and Food Sciences, American University
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“The nutritional status 
of individuals has long 

been  considered an 
indicator of resilience 

against 
destabilization….and 
inadequate nutrition 

can lead to long-
lasting effects that are 
linked to health. In fact 
poor diet quality has 
been associated with 

not only poor physical 
health but  also mental 

health.”



Assessing Malnutrition? 
The National Institute for Health and Clinical 
Excellence (NICE) in UK has recommended for some 
time that nutritional screening tools such as MUST 
(Malnutrition Universal Screening Tool) be used on 
patients admitted to hospital (NICE, 2006). 

MUST is a five-step tool developed by British 
Association for Parenteral and Enteral Nutrition 
(BAPEN).

Information and materials are available at:-
www.bapen.org.uk Dietetic practice

http://www.bapen.org.uk/


MUST
Should be undertaken weekly after hospital admission 
but can also be used in a community setting. 

Uses BMI and weight loss as the primary determinants 
of risk; hence may not be able to identify obese or 
overweight individuals with micronutrient deficiencies.

Data on completion of nutritional assessment has been 
reported before the pandemic, a cross-sectional study in 
one hospital reported suboptimal completion of MUST 
(Dingwal et al 2012). 

References to follow in a few slides



Pre Covid data on MUST

In the Dingwal et al 2012 study, ten patients were 
randomly selected from ten wards across the hospital 
(100 patients in total). 

No wards had 100% completion of MUST 
assessments, whilst eight of ten of the wards had 
nutritional care plans, 45% of the 100 patients did not 
have a MUST score. 

Of the patients that did have a MUST score, 
52% were found to be at a medium or high risk of 
nutritional deficiency.  



How well is MUST completed?
Middleton et al (2012) reported ‘high’ levels of completion 
(but below the target level of 100%) but also state rates of 
completion drops off over the period of 4 weeks after 
admission 87% completion reported in week one, 89% in 
week two, 85% in week three and 84% in week four.

Another study reports similarly that the MUST tool was 
under-utilised on vascular wards, but the authors did state 
that usage of the tool increased following education 
(Tewari et al 2013). 

Accuracy of completion needs to be considered too 
(Smith 2014).
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How other countries assess? 
BMI based approach used in studies on Covid in 
France
• Severe malnutrition weight loss > 10% than 

before COVID-19 or a BMI < 17 ( 70 years old). 
• Moderate malnutrition was defined as weight loss 

> 5% than before COVID-19 or BMI < 18.5 (< 21 
for patients > 70 years old)

HAS HAdS. Diagnostic de la dénutrition de l’enfant et de l’adulte. 
Saint-Denis La Plaine. 2019.

Thibault R, Quilliot D, Seguin P, Tamion F, Schneider S, Déchelotte P. 
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Review of 14 
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risk of 
deficiency in 
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with co-
morbidities
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Abstract: Malnutrition is common among severe patients with coronavirus disease 2019 (COVID-19),
mainly elderly adults and patients with comorbidities. It is also associated with atypical presentation
of the disease. Despite the possible contribution of malnutrition to the acquisition and severity of
COVID-19, it is not clear which nutritional screening measures may best diagnose malnutrition in
these patients at early stages. This is of crucial importance given the urgency and rapid progression
of the disease in vulnerable groups. Accordingly, this review examines the available literature for
different nutritional screening approaches implemented among COVID-19 patients, with a special
focus on elderly adults. After a literature search, we selected and scrutinized 14 studies assess-
ing malnutrition among COVID-19 patients. The Nutrition Risk Screening 2002 (NRS-2002) has
demonstrated superior sensitivity to other traditional screening measures. The controlling nutritional
status (CONUT) score, which comprises serum albumin level, cholesterol level, and lymphocytes
count, as well as a combined CONUT-lactate dehydrogenase-C-reactive protein score expressed a
predictive capacity even superior to that of NRS-2002 (0.81% and 0.92% vs. 0.79%) in midlife and
elder COVID-19 patients. Therefore, simple measures based on routinely conducted laboratory inves-
tigations such as the CONUT score may be timely, cheap, and valuable alternatives for identifying
COVID-19 patients with high nutritional risk. Mini Nutritional Assessment (MNA) was the only
measure used to detect residual malnutrition and high malnutrition risk in remitting patients—MNA
scores correlated with hypoalbuminemia, hypercytokinemia, and weight loss. Older males with
severe inflammation, gastrointestinal symptoms, and pre-existing comorbidities (diabetes, obesity,
or hypertension) are more prone to malnutrition and subsequently poor COVID-19 prognosis both
during the acute phase and during convalescence. Thus, they are in need of frequent nutritional
monitoring and support while detecting and treating malnutrition in the general public might be
necessary to increase resilience against COVID-19.

Keywords: coronavirus disease 2019/COVID-19; cytokine storm; older adults/elderly; aging/age-
related non-communicable diseases; malnutrition/nutritional deficiencies; Nutrition Risk Screening
2002; the controlling nutritional status score/CONUT score; anemia/ferritin; vitamin D; selenium; mi-
cronutrients

1. Overview
Coronavirus disease 2019 (COVID-19) is a highly infectious viral disease that re-

sults from pulmonary invasion by a beta-coronavirus, known as severe acute respiratory
syndrome-coronavirus-2 (SARS-CoV-2) [1]. Even though the disease is asymptomatic
in most patients, symptoms of cough, dyspnea, unremitting fever, myalgia, and fatigue
commonly occur in specific patient groups; mainly elderly adults and people with chronic
disorders such as diabetes mellitus, cardiovascular disorders, obesity, and cancer [2–4].
SARS-CoV-2 induces serious adverse effects in these groups including acute respiratory

Int. J. Environ. Res. Public Health 2021, 18, 2772. https://doi.org/10.3390/ijerph18052772 https://www.mdpi.com/journal/ijerph



Different methods of assessment considered
“The Nutrition Risk Screening 2002 (NRS-2002) has 
demonstrated superior sensitivity to other traditional 

screening measures. The controlling nutritional status 
(CONUT) score, which comprises serum albumin level, 
cholesterol level, and lymphocytes count, as well as a 
combined CONUT-lactate dehydrogenase-C-reactive 
protein score expressed a predictive capacity even 
superior to that of NRS-2002 (0.81% and 0.92% vs. 

0.79%) in midlife and elder COVID-19 patients. 
Therefore, simple measures based on routinely 
conducted laboratory investigations such as the 

CONUT score may be timely, cheap, and valuable 
alternatives for identifying COVID-19 patients with high 
nutritional risk. Mini Nutritional Assessment (MNA) was 
the only measure used to detect residual malnutrition 

and high malnutrition risk in remitting patients”.                     
from previous paper



“MNA scores correlated with hypoalbuminemia, 
hypercytokinemia, and weight loss. Older males 

with severe inflammation, gastrointestinal 
symptoms, and pre-existing comorbidities 

(diabetes, obesity, or hypertension) are more 
prone to malnutrition and subsequently poor 

COVID-19 prognosis both during the acute phase 
and during convalescence. Thus, they are in 
need of frequent nutritional monitoring and 

support while detecting and treating malnutrition 
in the general public might be necessary to 

increase resilience against COVID-19”. 

from previous paper



Our review:  
Key 
Micronutrients
B, C, E, Fe, Se, Zinc
Vit D, stress, & 
microbiome

Later look in more 
detail at  latest 

research on Vit D 
as more 

published since 



In Critical Illness
The effect of being critically ill may compound 
an already compromised GI tract and it is 
known that gut dysfunction can contribution to 
multi organ dysfunction syndrome (MODS).  

ICU stays and not eating = risk of nutritional 
deficiency – requiring dietetic management and 
specialist support/ enteral/ TPN feeding.

Dietetic and consultant management of TPN =Total 
parenteral nutrition (which passes GI tract) or enteral via 

GI tract (e.g. naso-gastric tube)



What else makes people 
vulnerable to infection & 
inflammation?
Physical trauma is known to cause injury to the gut 
and dysfunction as well as increasing intestinal 
permeability.

Psychological stress also impacts gut dysbiosis 
and permeability through the increase of 
corticotropin releasing hormone (CRH) and its 
effect on TNFa, as well as other proinflammatory 
cytokines, which are evident in viral infections. 



Protein turnover in early 
response to Covid-19
• This is increased in critical illness. 

• Mechanisms may include muscle invasion by virus 
particles and immune-mediated muscle injury, BUT 
proof of SARS-CoV-2 invading muscle cells is 
lacking.

• There’s a condition called critical illness myopathy –
which is muscle deconditioning due to immobility 
important in terms of rehabilitation.

• Remember vitamin D is also important for muscle 
condition.

• Protein needs in a cytokine storm?  



Why is GI tract important in 
terms of immunity?

Gut permeability upregulates inflammatory cytokines and this 
can trigger systemic inflammation. 

Butyrate helps to maintain gut barrier and it has been 
suggested from animal studies that that butyrate could 
suppress viral infectivity by decreasing membrane ACE2, via 
downregulating its transcription and increasing its shedding 
and decreasing activation of viral spike protein.

Jing Li Elaine M. Richards Eileen M. Handberg Carl J. Pepine Mohan K. 
Raizada Butyrate Regulates COVID-19–Relevant Genes in Gut Epithelial 
Organoids From Normotensive Rats  Hypertension. 2 Dec 2020 
https://doi.org/10.1161/HYPERTENSIONAHA.120.16647 2021;77:e13–e16

https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.120.16647
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.120.16647
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.120.16647
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.120.16647
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.120.16647
https://doi.org/10.1161/HYPERTENSIONAHA.120.16647


Our review:  
Obesity

Risk factor for severe 
disease, ICU stays, 
increased mortality 
metabolic dysfunction, 
inflammation

High levels of ACE2 
expressing cells are in 
adipose tissue 
- ACE2 receptor 
significant re viral entry



Our review:  
obesity and 
eating habits
Explored microbiome and 
links to  inflammation

Nutritional support to 
include fiber for microbiome 
/ satiety, fermented foods 
as source of probiotics and 
tryptophan for melatonin 
synthesis 
Role of healthy lifestyles, 
prevention, multi-
disciplinary team working



Remember microbiome’s wider 
impacts

Microbiome influences
• Immunity 
• Inflammation
• Absorption & nutritional status
• Hormones
• Metabolism
• Detoxification

Image: digestive tract and probiotics istock



Effects of Covid-19 on physical 
act of eating & digestive system

Anosmia – partial or complete loss of sense of smell

Dysgeusia – distortion of  sense of taste

Diarrhea – dehydration risk

Dyspnea – shortness of breath can affect eating 

Asthenia – physical weakness can affect eating

Food aversion – can reduce food intake



Consequences of Olfactory 
and gustatory dysfunction in 
Covid-19
Anosmia maybe associated with less food/calorie intake. 

Anosmia has also been reported as protective against 
severe disease in Covid -19 with less need  for oxygen 
therapy in patients with anosmia

Vacchiano V, Riguzzi P, Volpi L, Tappata M, Avoni P, Rizzo G, et al. Early 
neurological manifestations of hospitalized COVID-19 patients. Neurol Sci. 
2020;41:2029-31.



Consequences of Olfactory 
and gustatory dysfunction in 
Covid-19
Anosmia was associated with milder forms of Covid-19 in 
patients who did not require hospitalisation. 

Yan CH, Faraji F, Prajapati DP, Ostrander BT, DeConde AS. Self-reported 
olfactory lossassociates with outpatient clinical course in COVID-19. Int Forum 
Allergy Rhinol. 2020;10:821-

Alteration of taste perception may also contribute to weight 
loss in many other diseases
Roos DS, Oranje OJM, Freriksen AFD, Berendse HW, Boesveldt S. Flavor
perception and the risk of malnutrition in patients with Parkinson's disease. J 
Neural Transm (Vienna). 2018;125:925-30.



Sarcopenia
Proposed as part of the definition of malnutrition 
(Jensen et al., 2019)

Jensen GL, Cederholm T, Correia M, Gonzalez MC, Fukushima R, Higashiguchi T, 
et al. GLIM Criteria for the Diagnosis of Malnutrition: A Consensus Report From 
the Global Clinical Nutrition Community. JPEN J Parenter Enteral Nutr. 
2019;43:32-40.

Sarcopenic obesity is the co-existence of low muscle 
mass and obesity
Davis C. The Gut Microbiome and Its Role in Obesity. Nutr Today 2016;51:167-74.

Associated with inflammation (as a result of excess adipose 
tissue) and compromised functioning of antibody secreting 
cells and T cell proliferation



Our review: Recommendations 

Adults – general population
Vit D 50ug/day 
Vit C 200 mg/day or 1-2g/day if unwell 

This is above 
what is in current 

UK guidelines



2021 Systematic Review on 
Vitamin D and Covid-19

39 studies: qualitative synthesis. Studies so 
far have been heterogeneous in their design 
both in terms of methodology and statistics.

BUT most indicated a significant relationship 
between 25(OH)D and SARS-CoV-2 infection, 
disease severity and mortality.

Kazemi A, Mohammadi V, Aghababaee SK, Golzarand M, Clark CCT, 
Babajafari S. Association of Vitamin D Status with SARS-CoV-2 
Infection or COVID-19 Severity: A Systematic Review and Meta-
analysis. Adv Nutr. 2021.



PRISMA diagram from this review

Types of 
studies
Cohort, 
retrospective 
cohort, cross 
sectional, 1x RCT, 
2x quasi 
experimental  
case- controlled, 
retrospective 
observational, 
prospective multi-
center 
observational



“All retrospective and prospective cohort, cross-sectional, case-
control, and randomized controlled trial studies that investigated the 
relation between 25(OH)D and severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection and COVID-19 severity were 
included. Thirty-nine studies were included in the current systematic 
review. In studies that were adjusted (OR: 1.77; 95% CI: 1.24, 2.53; 
I2: 44.2%) and nonadjusted for confounders (OR: 1.75; 95% CI: 1.44, 
2.13; I2: 33.0%) there was a higher risk of SARS-CoV-2 infection in 
the vitamin D deficiency (VDD) group. Fifteen studies evaluated 
associations between VDD and composite severity. In the studies that 
were adjusted (OR: 2.57; 95% CI: 1.65, 4.01; I2 = 0.0%) and 
nonadjusted for confounders (OR: 10.61; 95% CI: 2.07, 54.23; I2 = 
90.8%) there was a higher severity in the VDD group. Analysis of 
studies with crude OR (OR: 2.62; 95% CI: 1.13, 6.05; I2: 47.9%), and 
adjusted studies that used the Cox survival method (HR: 2.35; 95% 
CI: 1.22, 4.52; I2: 84%) indicated a significant association of VDD with 
mortality, while in adjusted studies that used logistic regression, no 
relation was observed (OR: 1.05; 95% CI: 0.63, 1.75; I2: 76.6%).”

from previous paper



There’s many pages presenting 
characteristics of studies included in 
review – here are just a few of them



Varying definitions of deficiency
10-30ng/ml used in some papers 



Frail care home residents 
given Single dose 80,000 IU 
every 2-3mths



RCT effect of 
high dose Vit D 
in VDD on viral 
clearance
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Short term, high-dose vitamin D supplementation for
COVID-19 disease: a randomised, placebo-controlled,
study (SHADE study)
Ashu Rastogi,1 Anil Bhansali,1 Niranjan Khare,2 Vikas Suri,2 Narayana Yaddanapudi,3
Naresh Sachdeva,1 G D Puri,3 Pankaj Malhotra 2

ABSTRACT
Background Vitamin D has an immunomodulatory role
but the effect of therapeutic vitamin D supplementation in
SARS-CoV-2 infection is not known.
Aim Effect of high dose, oral cholecalciferol
supplementation on SARS-CoV-2 viral clearance.
Design Randomised, placebo-controlled.
Participants Asymptomatic or mildly symptomatic
SARS-CoV-2 RNA positive vitamin D deficient (25(OH)
D<20 ng/ml) individuals.
Intervention Participants were randomised to receive
daily 60 000 IU of cholecalciferol (oral nano-liquid
droplets) for 7 days with therapeutic target 25(OH)
D>50 ng/ml (intervention group) or placebo (control
group). Patients requiring invasive ventilation or with
significant comorbidities were excluded. 25(OH)D levels
were assessed at day 7, and cholecalciferol
supplementation was continued for those with 25(OH)D
<50 ng/ml in the intervention arm. SARS-CoV-2 RNA and
inflammatory markers fibrinogen, D-dimer, procalcitonin
and (CRP), ferritin were measured periodically.
Outcome measure Proportion of patients with SARS-
CoV-2 RNA negative before day-21 and change in
inflammatory markers.
Results Forty SARS-CoV-2 RNA positive individuals
were randomised to intervention (n=16) or control
(n=24) group. Baseline serum 25(OH)D was 8.6 (7.1 to
13.1) and 9.54 (8.1 to 12.5) ng/ml (p=0.730), in the
intervention and control group, respectively. 10 out of 16
patients could achieve 25(OH)D>50 ng/ml by day-7 and
another two by day-14 [day-14 25(OH)D levels 51.7 (48.9
to 59.5) ng/ml and 15.2 (12.7 to 19.5) ng/ml (p<0.001)
in intervention and control group, respectively]. 10
(62.5%) participants in the intervention group and 5
(20.8%) participants in the control arm (p<0.018)
became SARS-CoV-2 RNA negative. Fibrinogen levels
significantly decreased with cholecalciferol
supplementation (intergroup difference 0.70 ng/ml;
P=0.007) unlike other inflammatory biomarkers.
Conclusion Greater proportion of vitamin D-deficient
individuals with SARS-CoV-2 infection turned SARS-CoV-2
RNA negative with a significant decrease in fibrinogen on
high-dose cholecalciferol supplementation.
Trial register number NCT04459247.

INTRODUCTION
Coronavirus-2019 (COVID-19) caused by severe
acute respiratory syndrome-associated corona-
virus-2 (SARS-CoV-2) has affected the lives of

millions of individuals globally and severely
strained the medical community. Pre-
symptomatic and asymptomatic SARS-CoV-2
positive individuals far outnumber the sympto-
matic ones or those with severe disease.1 2 The
transmission potential of SARS CoV-2 is poten-
tially greater than earlier viral outbreaks of
SARS-CoV and MERS-CoV because of its high
transmissibility even from asymptomatic SARS-
CoV-2 RNA positive individuals.3 Routine mea-
sures of social distancing, personal hand hygiene
and limited outdoor contact activities have
shown benefits to limit corona virus infection.
But identification of asymptomatic carriers of
SARS-CoV-2 infection is paramount to contain
viral infection.2 Anti-viral, anti-inflammatory
drugs and convalescent plasma therapy have
been used for COVID-19 with variable results.4

It has been observed that vitamin D-deficient
individuals have increased COVID-19 risk and
mortality.5–7 The role of vitamin D in SARS-
CoV-2 infection is not explored in intervention
studies despite the knowledge of an immuno-
modulatory role and protective effect of
vitamin D against other viral infections.8 An
intervention study with calcifediol noticed
a reduction in requirement for intensive care
among hospitalised patients for COVID19.9

However, vitamin D levels were neither available
at baseline nor during follow up in the study. It is
noticed that those receiving vitamin D supplementa-
tion have fewer respiratory tract infections.8

However, the immune-modulatory effect of vitamin
D is likely to be observed at 25(OH)D levels, which
are considered higher than that required for its
skeletal effects.10–12

The role of therapeutic vitamin D supplementa-
tion in asymptomatic individuals with vitamin-D
deficiency and SARS-CoV-2 infection is not
known. A PCR-confirmed SARS-COV-2 infection
from nasopharyngeal swab pertains to relevant
clinical outcome in intervention trials10 especially
for asymptomatic individuals as an earlier SARS-
CoV-2 negativity would have significant public
health benefits in limiting the spread of the dis-
ease. Therefore, we hypothesise that high-dose
cholecalciferol supplementation in patients with
SARS-CoV-2 infection and vitamin D deficiency
may lead to SARS-CoV-2 negativity in greater
proportions of patients with a decrease in serolo-
gical markers of inflammation.

Rastogi A, et al. Postgrad Med J 2020;0:1–4. doi:10.1136/postgradmedj-2020-139065 1
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“ Intervention
Participants were randomised to receive daily 60 000 IU of 
cholecalciferol (oral nano-liquid droplets) for 7 days with 
therapeutic target 25(OH)D>50 ng/ml (intervention group) or 
placebo (control group). Patients requiring invasive ventilation 
or with significant comorbidities were excluded. 25(OH)D levels 
were assessed at day 7, and cholecalciferol supplementation 
was continued for those with 25(OH)D <50 ng/ml in the 
intervention arm. SARS-CoV-2 RNA and inflammatory markers 
fibrinogen, D-dimer, procalcitonin and (CRP), ferritin were 
measured periodically.
Outcome measure Proportion of patients with SARS-CoV-2 
RNA negative before day-21 and change in inflammatory 
markers with a significant decrease in fibrinogen on high-dose 
cholecalciferol supplementation.”

from previous paper



“Results Forty SARS-CoV-2 RNA positive individuals were 
randomised to intervention (n=16) or control (n=24) group. 
Baseline serum 25(OH)D was 8.6 (7.1 to 13.1) and 9.54 (8.1 to 
12.5) ng/ml (p=0.730), in the intervention and control group, 
respectively. 10 out of 16 patients could achieve 
25(OH)D>50 ng/ml by day-7 and another two by day-14 [day-
14 25(OH)D levels 51.7 (48.9 to 59.5) ng/ml and 15.2 (12.7 to 
19.5) ng/ml (p<0.001) in intervention and control group, 
respectively]. 10 (62.5%) participants in the intervention group 
and 5 (20.8%) participants in the control arm (p<0.018) 
became SARS-CoV-2 RNA negative. Fibrinogen levels 
significantly decreased with cholecalciferol supplementation
(intergroup difference 0.70 ng/ml; P=0.007) unlike other 
inflammatory biomarkers. Conclusion Greater proportion of 
vitamin D-deficient individuals with SARS-CoV-2 infection 
turned SARS-CoV-2 RNA negative with a significant decrease 
in fibrinogen on high-dose cholecalciferol supplementation.”
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Rapid Response:

Vitamin D Mitigates COVID-19, Say 40+ Patient Studies (listed below) – Yet
BAME, Elderly, Care-homers, and Obese are still ‘D’ deficient, thus at greater
COVID-19 risk - WHY?

Dear Editor

Vitamin D reduces COVID-19; infection; severity; ICU admission and mortality: as clearly evidenced by; immune
biology, observational and interventional studies, and wider considerations of; latitude, seasonal UVB exposure, and
national supplementation policies: the uncertainty is the quantum: but studies suggest ‘D’ effects are likely large -
50% less infectivity – multiples lower ICU and mortality rate.

Vitamin D is a steroid hormone, also present in limited dietary sources. For most, the major ‘D’ source is skin
exposure to UVB in sunlight, which waxes and wanes seasonally. Supplementation is the only other option. ‘D’ with
50 metabolites[1] is more bio-actively influential than appreciated. Sensible ‘D’ supplementation has a 100-year
track-record.[2] Side-effects are minimal.

Dexamethasone in the same structural steroid family as ‘D’, shares common VDR (vitamin-D-receptor)[3] and
related gene pathways,[4] is artificial, and in some circumstances mitigates against COVID-19, albeit with variable
side-effects. Dexamethasone is clearly a useful adjunct.

‘D’ deficiencies are widespread globally,[5] and particularly in; BAME, African Americans, Elderly, Carehomers,[6, 7]
(Reality-check ref.) and Obese Persons; groups also at high-risk of COVID-19. Regions with proactive Vitamin-D-
policies, education, nutritional supplementation, and/or greater UVB exposure, have much lower COVID-19 infection
and mortality; e.g. Finland, Norway, New Zealand and, Equatorial-Africa (despite poverty / high urban-multi-person-
dwelling-occupation).

Appropriate vitamin D supplementation risks are small: rewards huge. Public policy application of Bradford-Hill risk /
harm criteria, used for smoking, social-distancing and masks, would support[8] ‘D’ supplementation of at-risk
groups, and ‘D’ testing of all COVID-19 hospital patients. BMJ 2020;371:m3872

https://www.bmj.com/content/371/bmj.m3872/rr-5

Makes 
argument 
for Vit D 
suppleme
-ntation, 
saying 
risks are 
small 

Worth 
a read 
in full



Pre-covid NNDS 
data suggest 29% of 
UK adults deficient in 
Vitamin D

Vitamin D deficiency is 
relatively common in the UK 
as the recent National Diet 

and Nutrition Survey (NDNS)  
analysis of the last 9 years 

reported that from January to 
March 19% of children aged 

4 to 10 years, 37% of 
children aged 11 to 18 

years and 29% of adults 
had low Vitamin D levels 
(25-OHD below 25nmol/L) 

which is defined as the 
threshold indicating risk of 

deficiency. 

Image: Sourced from Shutterstock

British Nutrition Foundation (2019) 
NDNS: Time Trend and Income Analyses 
forYears 1 to 9. Available at: 
https://bit.ly/2yEIFbe (accessed 18.03.2020)
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BACKGROUND AND AIM
The spread of novel SARS- CoV-2 virus, and 
the disease COVID-19 that is caused by 
SARS- CoV-2, continues apace. Saving lives 
and slowing the worldwide pandemic remain 
of utmost importance to everyone: the public, 
healthcare professionals, scientists, industry 
and governments.

It is absolutely essential that advice given 
to the public is evidence- based, accurate and 
timely; anything less would mislead and has 
the potential to cause harm. Popular infor-
mation channels, such as social media plat-
forms, have been rife with misinformation 
that has been perpetuated by fear and uncer-
tainty. This has been the case particularly for 
diet and lifestyle advice. There are recom-
mendations for the prevention of the spread 
of COVID-19 from the WHO,1 the UK,2 Irish3 
and USA4 governments and the European 
Commission,5 as well as public health and 
healthcare agencies, including key direction 
on self- isolation.6

This short original report aims to provide 
a balanced scientific view on vitamin D and 
SARS- CoV-2 virus/COVID-19 disease. It 
provides a succinct summary of the current 
scientific evidence of associations between 
vitamin D, influenza, upper respiratory tract 
infections (URTIs) and immune health. 
Importantly, the paper concludes with life-
style strategies for avoiding vitamin D defi-
ciency and ensuring a healthy balanced diet 
at any time, including during the current 
pandemic. The overarching messages are as 
follows: (1) Vitamin D is essential for good 
health. (2) Many people, particularly those 
living in northern latitudes (such as the UK, 
Ireland, Northern Europe, Canada and the 
northern parts of the USA, northern India 
and China), have poor vitamin D status, espe-
cially in winter or if confined indoors. (3) Low 

vitamin D status may be exacerbated during 
this COVID-19 crisis (eg, due to indoor 
living and hence reduced sun exposure), 
and anyone who is self- isolating with limited 
access to sunlight is advised to take a vitamin D 
supplement according to their government’s 
recommendations for the general popula-
tion (ie, 400 IU/day for the UK7 and 600 IU/
day for the USA (800 IU for >70 years))8 
and the European Union (EU).9 (4) There 
is no strong scientific evidence to show that 
very high intakes (ie, mega supplements) of 
vitamin D will be beneficial in preventing or 
treating COVID-19. (5) There are evidenced 
health risks with excessive vitamin D intakes 
especially for those with other health issues 
such as a reduced kidney function.

NUTRITION, VITAMIN D AND IMMUNITY
Good nutrition and lifestyle factors (such 
as physical activity) have a positive impact 
on immune function, promoting biological 
and physiological systems and processes that 
enable humans to resist infection. In light of 
the current COVID-19 pandemic, and given 
the importance of diet to overall health and 
well- being, nutrients (macro and micro) 
deserve special attention.10 As a key micronu-
trient, vitamin D should be given particular 
focus—not as a ‘magic bullet’ to beat COVID-
19, as the scientific evidence base is severely 
lacking at this time—but rather as part of a 
healthy lifestyle strategy to ensure that popu-
lations are nutritionally in the best possible 
place.11

Vitamin D is unique: it is a prohormone 
which is produced in the skin during exposure 
to sunlight (UVB radiation at 290–315 nm) 
with, usually, smaller amounts obtained from 
food. During the winter months in areas of 
middle- high latitude, the solar elevation 
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“The overarching messages are as 
follows: 

(1)Vitamin D is essential for good health.
(2) Many people, particularly those living 

in northern latitudes (such as the UK, 
Ireland, Northern Europe, Canada and 
the northern parts of the USA, northern 
India and China), have poor vitamin D 

status, especially in winter or if confined 
indoors. (3)



Cont’d….
Low vitamin D status may be exacerbated during this COVID-

19 crisis (e.g., due to indoor living and hence reduced sun 
exposure), and anyone who is self-isolating with limited 

access to sunlight is advised to take a vitamin D supplement 
according to their government’s recommendations for the 

general population (ie, 400 IU/day for the UK7 and 600 IU/day 
for the USA (800 IU for >70 years))8 and the European Union 

(EU).9 (4) 

There is no strong scientific evidence to show that very high 
intakes (ie, mega supplements) of vitamin D will be beneficial 

in preventing or treating COVID-19. 
(5) There are evidenced health risks with excessive vitamin D 
intakes especially for those with other health issues such as a 

reduced kidney function”.

https://nutrition.bmj.com/content/early/2020/05/15/bmjnph-2020-000089
https://nutrition.bmj.com/content/early/2020/05/15/bmjnph-2020-000089
https://nutrition.bmj.com/content/early/2020/05/15/bmjnph-2020-000089


Vitamin D deficiency is common in 
people who are housebound or 

institutionalised. 

Skin pigmentation also affects levels of 
production and skin with more 

pigmentation will produce less, so 
deficiency is more common in people 
with darker skin (Richard et al., 2017).

Both obesity and diabetes are also 
associated with high rates of Vitamin D 

deficiency  (Via, 2012). 

Vitamin D



Foods containing vitamin D include oily fish, 
fortified cereals, eggs and mushrooms that 

have been exposed to sunlight. 

Richard, A., Rohrmann, S., & Quack Lötscher, K. C. (2017). Prevalence of 
Vitamin D Deficiency and Its Associations with Skin Color in Pregnant Women in 
the First Trimester in a Sample from Switzerland. Nutrients, 9(3), 260. 
https://doi.org/10.3390/nu9030260

Via M. (2012) The Malnutrition of Obesity: Micronutrient Deficiencies That 
Promote Diabetes International Scholarly Research Network ISRN 
Endocrinology Volume 2012, Article ID 103472

Recap: Vitamin D Food sources

https://doi.org/10.3390/nu9030260


Mechanisms: Vitamin D and COVID-19
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Abstract: The world is in the grip of the COVID-19 pandemic. Public health measures that can
reduce the risk of infection and death in addition to quarantines are desperately needed. This article
reviews the roles of vitamin D in reducing the risk of respiratory tract infections, knowledge about
the epidemiology of influenza and COVID-19, and how vitamin D supplementation might be a
useful measure to reduce risk. Through several mechanisms, vitamin D can reduce risk of infections.
Those mechanisms include inducing cathelicidins and defensins that can lower viral replication
rates and reducing concentrations of pro-inflammatory cytokines that produce the inflammation
that injures the lining of the lungs, leading to pneumonia, as well as increasing concentrations of
anti-inflammatory cytokines. Several observational studies and clinical trials reported that vitamin D
supplementation reduced the risk of influenza, whereas others did not. Evidence supporting the role
of vitamin D in reducing risk of COVID-19 includes that the outbreak occurred in winter, a time when
25-hydroxyvitamin D (25(OH)D) concentrations are lowest; that the number of cases in the Southern
Hemisphere near the end of summer are low; that vitamin D deficiency has been found to contribute
to acute respiratory distress syndrome; and that case-fatality rates increase with age and with chronic
disease comorbidity, both of which are associated with lower 25(OH)D concentration. To reduce the
risk of infection, it is recommended that people at risk of influenza and/or COVID-19 consider taking
10,000 IU/d of vitamin D3 for a few weeks to rapidly raise 25(OH)D concentrations, followed by
5000 IU/d. The goal should be to raise 25(OH)D concentrations above 40–60 ng/mL (100–150 nmol/L).
For treatment of people who become infected with COVID-19, higher vitamin D3 doses might be
useful. Randomized controlled trials and large population studies should be conducted to evaluate
these recommendations.

Keywords: acute respiratory distress syndrome (ARDS); ascorbic acid; cathelicidin; coronavirus;
COVID-19; cytokine storm; influenza; observational; pneumonia; prevention; respiratory tract
infection; solar radiation; treatment; UVB; vitamin C; vitamin D

1. Introduction

The world is now experiencing its third major epidemic of coronavirus (CoV) infections. A new
CoV infection epidemic began in Wuhan, Hubei, China, in late 2019, originally called 2019-nCoV [1]

Nutrients 2020, 12, 988; doi:10.3390/nu12040988 www.mdpi.com/journal/nutrients

“Vitamin D can reduce risk of 
infections. Those mechanisms include 
inducing cathelicidins and defensins 
that can lower viral replication rates 
and reducing concentrations of pro-
inflammatory cytokines that produce 

the inflammation that injures the lining 
of the lungs, leading to pneumonia, as 

well as increasing concentrations of 
anti-inflammatory cytokines. 

Several observational studies and 
clinical trials reported that vitamin D 
supplementation reduced the risk of 
influenza, whereas others did not”.



Mechanisms
“

“vitamin D deficiency has been found to contribute to acute 
respiratory distress syndrome; and that case-fatality rates 

increase with age and with chronic disease comorbidity, both 
of which are associated with lower 25(OH)D concentration. 

To reduce the risk of infection, it is recommended that people 
at risk of influenza and/or COVID-19 consider taking 10,000 
IU/d of vitamin D3 for a few weeks to rapidly raise 25(OH)D 

concentrations, followed by 5000 IU/d. The goal should be to 
raise 25(OH)D concentrations above 40–60 ng/mL (100–150 
nmol/L). For treatment of people who become infected with 

COVID-19, higher vitamin D3 doses might be useful. 
Randomized controlled trials and large population studies 
should be conducted to evaluate these recommendations”.

More from previous paper



NHS Covid advice and Vitamin D
§ https://www.nhs.uk/conditions/vitamins-and-minerals/vitamin-d/

https://www.nhs.uk/conditions/vitamins-and-minerals/vitamin-d/


Recap: UK guidelines on Vitamin D 
requirements 

§ Dietary reference value (DRV) – 10 µg/day (400IU) for all 
age 4 years or over, including pregnant & lactating 
women

§ Safe intake of 8.5-10 µg/day for infants up to 11months

§ Safe intake of 10µg/day for age 12 months – 4 years

https://www.gov.uk/government/publications/sacn-vitamin-d-and-health-report
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https://www.gov.uk/go


What is Long Covid?

Long Covid Syndrome?
Controversial, knowledge STILL emerging… 

COVID-19 beyond the acute phase of infection is being 
investigated…

Reports suggesting residual effects of SARS-CoV-2 
infection include fatigue, dyspnea, chest pain, cognitive 
disturbances, arthralgia and decline in quality of life, 
malnutrition and muscle weakness.
Mast cell activation?



Therapy
Personalised – carers?

Testing  - via GP?

Client preferences & goals

Address underpinning imbalances, triggers/mediators 

e.g. metabolic dysfunction    ?



Nutrition therapy
Foundations? 

Food first in general – but sometimes use 
supplements first if think it will help may person 
feel better and better able to make changes, 
nutrient dense balanced diet as foundation 

Economic / low waste, think about financial 
circumstances of individual and family, physical 
ability to shop, cook, eat, chew…

Convenient / easy to prepare – maybe fatigued



Useful 2021 article re supplements

“ The potential anti-coronavirus 
benefits of micronutrients and 
macronutrients (ie, minerals, 
vitamins, lipids, proteins and 

polyphenols) to combat 
COVID-19 infection through 
inhibition of viral targets on 

human cell surface (i.e., 
angiotensin-converting 

enzyme”“
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Coronavirus and Nutrition
What Is the Evidence for Dietary Supplements Usage for COVID-19 Control and
Management?

A. Satyanarayan Naidu, PhD
Peter Pressman, MD, PhD
Roger A. Clemens, DrPH

In the wake of the COVID-19 pandemic, global medical re-
search has undertaken a relentless quest to unravel the vir-
ulence mechanisms of SARS-CoV-2, the innate barriers of
host defense, the surveillance of progress toward herd im-
munity, and the attempts to quickly identify and evaluate
novel or alternative coronavirus interventions. This nutri-
tion update highlights the important role of dietary factors
in achieving optimum health and also explores possible
approaches to augmenting innate host defenses. The
potential anti-coronavirus benefits of micronutrients
and macronutrients (ie, minerals, vitamins, lipids, pro-
teins and polyphenols) to combat COVID-19 infection
through inhibition of viral targets on human cell surface
(ie, angiotensin-converting enzyme 2) for docking, entry,
and replication and, furthermore, to regulate immune and
inflammatory responses (cytokine storm), oxidative stress
(redox imbalance), and normal signaling pathways to
the reduce health risks among vulnerable populations
(ie, elderly) with metabolic disorders (ie, obesity, diabetes,
cardiovascular disease, hypertension, asthma) and recov-
ery of patients to normal health are discussed. Nutr Today.
2021;00(1):00–00

S ince the first outbreak of coronavirus disease 2019
(COVID-19) in November 2019 in Wuhan, China,
more than 122 000 peer-reviewed scientific articles

havebeenpublishedabout this viral pandemic.Approximately
5500 clinical trials have been initiated, and numerous

pharmacological agents and an array of antivirals, cortico-
steroids, or their combinations have been administered to
patients worldwide. However, to date, no specific or defin-
itively efficacious antiviral intervention is available for
COVID-19. Therefore, a multidimensional strategy is at this
time the most desirable to achieve successful global health
outcomes.

According to a recent report, consumer interests in di-
etary supplements for immune support and overall health
have skyrocketed during the COVID-19 pandemic. Diet
and nutrition are fundamental for an effective host defense,
whereas malnutrition could seriously compromise immune
competence. Global experience with COVID-19 outbreaks
emphasizes the significance of rapid diagnosis of malnutri-
tion and immediate implementation of calorie/protein-
balanced nutrition care. These protocols are recommended
by several health agencies to achieve therapeutic success
in lowering mortality rates in severe COVID-19 cases.1

This review updates the impact of nutritional status on
the overall host defense and virulence of COVID-19. Con-
sidering the epidemiological differences in coronavirus
(CoV) transmission and varied symptomatic outcomes of
infected individuals, we arrange the nutritional interven-
tions into 3 categories: (i) immune nutrition, (ii) redox nu-
trition, and (iii) nutrient-related disruption of viral entry
and replication. A few bioactives, naturally present in food,
for which there is some (although not yet conclusive) evi-
dence of possible activity in each category, are discussed.
Figure presents these categories.

It is important to note that the anti-CoV effects of sev-
eral micronutrients and bioactive compounds are still pre-
liminary. Randomized clinical trials (RCTs) are needed to
unravel their safety, efficacy, andmodes of action. Pharma-
cokinetic data should establish the ADME (absorption,
distribution, metabolism, and excretion) profiles of these
compounds. Furthermore, the bioavailability, dosage, tol-
erance, and drug interactions (if any) of these nutrients
should be established. Once efficacy data are available,
it is possible that after regulatory evaluation of a bioactive
compound or “nutraceutical,” a product may qualify as
potential prophylactic or adjuvant therapy (likely a drug
classification in the United States) for the control and
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Useful 2021 article re supplements
“for docking, entry, and replication 

and, furthermore, to regulate 
immune and inflammatory 

responses (cytokine storm), 
oxidative stress (redox imbalance), 
and normal signaling pathways to 

the reduce health risks among 
vulnerable populations (i. e, elderly) 

with metabolic disorders (i. e, 
obesity, diabetes, cardiovascular 

disease, hypertension, asthma) and 
recovery of patients to normal 

health are discussed “
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In the wake of the COVID-19 pandemic, global medical re-
search has undertaken a relentless quest to unravel the vir-
ulence mechanisms of SARS-CoV-2, the innate barriers of
host defense, the surveillance of progress toward herd im-
munity, and the attempts to quickly identify and evaluate
novel or alternative coronavirus interventions. This nutri-
tion update highlights the important role of dietary factors
in achieving optimum health and also explores possible
approaches to augmenting innate host defenses. The
potential anti-coronavirus benefits of micronutrients
and macronutrients (ie, minerals, vitamins, lipids, pro-
teins and polyphenols) to combat COVID-19 infection
through inhibition of viral targets on human cell surface
(ie, angiotensin-converting enzyme 2) for docking, entry,
and replication and, furthermore, to regulate immune and
inflammatory responses (cytokine storm), oxidative stress
(redox imbalance), and normal signaling pathways to
the reduce health risks among vulnerable populations
(ie, elderly) with metabolic disorders (ie, obesity, diabetes,
cardiovascular disease, hypertension, asthma) and recov-
ery of patients to normal health are discussed. Nutr Today.
2021;00(1):00–00

S ince the first outbreak of coronavirus disease 2019
(COVID-19) in November 2019 in Wuhan, China,
more than 122 000 peer-reviewed scientific articles

havebeenpublishedabout this viral pandemic.Approximately
5500 clinical trials have been initiated, and numerous

pharmacological agents and an array of antivirals, cortico-
steroids, or their combinations have been administered to
patients worldwide. However, to date, no specific or defin-
itively efficacious antiviral intervention is available for
COVID-19. Therefore, a multidimensional strategy is at this
time the most desirable to achieve successful global health
outcomes.

According to a recent report, consumer interests in di-
etary supplements for immune support and overall health
have skyrocketed during the COVID-19 pandemic. Diet
and nutrition are fundamental for an effective host defense,
whereas malnutrition could seriously compromise immune
competence. Global experience with COVID-19 outbreaks
emphasizes the significance of rapid diagnosis of malnutri-
tion and immediate implementation of calorie/protein-
balanced nutrition care. These protocols are recommended
by several health agencies to achieve therapeutic success
in lowering mortality rates in severe COVID-19 cases.1

This review updates the impact of nutritional status on
the overall host defense and virulence of COVID-19. Con-
sidering the epidemiological differences in coronavirus
(CoV) transmission and varied symptomatic outcomes of
infected individuals, we arrange the nutritional interven-
tions into 3 categories: (i) immune nutrition, (ii) redox nu-
trition, and (iii) nutrient-related disruption of viral entry
and replication. A few bioactives, naturally present in food,
for which there is some (although not yet conclusive) evi-
dence of possible activity in each category, are discussed.
Figure presents these categories.

It is important to note that the anti-CoV effects of sev-
eral micronutrients and bioactive compounds are still pre-
liminary. Randomized clinical trials (RCTs) are needed to
unravel their safety, efficacy, andmodes of action. Pharma-
cokinetic data should establish the ADME (absorption,
distribution, metabolism, and excretion) profiles of these
compounds. Furthermore, the bioavailability, dosage, tol-
erance, and drug interactions (if any) of these nutrients
should be established. Once efficacy data are available,
it is possible that after regulatory evaluation of a bioactive
compound or “nutraceutical,” a product may qualify as
potential prophylactic or adjuvant therapy (likely a drug
classification in the United States) for the control and
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Paper identifies 3 roles for 
supplements
• Immune nutrition: Zn, Vit C, β glucans, curcumin, 

flavonoids, polyphenols
• Redox nutrition: Se, astaxanthin, lactoferrin
• Nutrient-related disruption of viral entry and replication: 

Vit D, Resveratrol, quercetin



BUT Paper states evidence is 
preliminary….

“It is important to note that the anti-CoV effects of several 
micronutrients and bioactive compounds are still pre-

liminary. Randomized clinical trials (RCTs) are needed to 
unravel their safety, efficacy, and modes of action. Pharma-

cokinetic data should establish the ADME (absorption, 
distribution, metabolism, and excretion) profiles of these 
compounds. Furthermore, the bioavailability, dosage, tol-
erance, and drug interactions (if any) of these nutrients 

should be established. Once efficacy data are available, it is 
possible that after regulatory evaluation of a bioactive 
compound or “nutraceutical,” a product may qualify as 
potential prophylactic or adjuvant therapy (likely a drug 

classification in the United States) ”



Thank you for listening

§ Will join panel Q & A
§ Worcester virtual stand at BANT conference, look out for UoW poster 

presentations including one by Miranda Harris and Alison Benbow on 
NT clinical outcomes 

§ j.bold@worc.ac.uk boldj@cardiff.ac.uk

@justineboldfood
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