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KEY POINTS

� Malnutrition and sarcopenia are both highly prevalent among older COVID-19 survivors.

� Admission to intensive care in older hospital patients and delirium in nursing home resi-
dents are negative predictors for both syndromes.

� Routine monitoring of nutritional and functional status is indicated in all older COVID-19
survivors.

� Individually adapted geriatric rehabilitation should be provided especially for those that
are at risk for loss of independence.
The observation that nutritional status and functionality are deeply intertwined in older
persons holds especially true in the context of the COVID-19 pandemic. One of the key
symptoms of infections with the SARS-CoV-2 virus has been its negative impact on
taste and smell thereby significantly decreasing the attractiveness of adequate food
intake in infected older individuals.1 As this sensory deficit may persist for several
months the nutritional status of older patients with post–COVID-19 may be severely
impaired. In acute hospital patients, the risk of malnutrition has been linked to the
severity of the infection, while in the subacute and chronic stage of the disease inad-
equate food intake may also be seen in patients that are not affected by a serious
course of the disease. Inadequate intake of calories and protein has been established
as one of the main etiologic factors of sarcopenia, that in patients with COVID-19 often
combines with the deleterious effects of immobilization and inflammation. For these
reasons, functional status and overall prognosis may be negatively affected in older
COVID-19 survivors. With this article, we will provide some additional insight into
the specifics of this patient population.
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MALNUTRITION IN DIFFERENT HEALTH CARE SETTINGS
Hospital and Ambulatory Setting During Acute Disease

During the acute stage of the disease each of 407 Dutch patients with COVID-19 hos-
pital (mean age 64y) had at least one nutritional complaint (Box 1).2 Among those were
decreased appetite in 58% and the feeling of being full in 49%. One in 3 patients expe-
rienced a change in taste, loss of taste, and/or loss of smell. In this study, 35% of the
patients were diagnosed as being malnourished.
With regard to the subacute stage of the disease, it was shown in a French study

that 30 days after hospital discharge (D30) 33.3% of respondents (mean age 60 years)
were malnourished with 13.2% fulfilling the criteria of severe malnutrition and 20.1%
fulfilling those of moderate malnutrition3,4. In this study, severe malnutrition was
defined as weight loss > 10% compared to the weight before COVID-19 or a BMI
less than 17 kg/m2 (<18.5 for patients >70 year old). Moderate malnutrition was
defined as weight loss > 5% compared to the weight before COVID-19 or BMI less
than 18.5 kg/m2 (<21 for patients >70 year old). 23.2% had been malnourished at
discharge, but were no longer malnourished at D30. A higher risk for persistent malnu-
trition was associated with admission to ICU, subjective functional loss at discharge,
and male sex. In this study, it was also shown that subjective functional loss was pre-
sent in 76.8% of patients at discharge and in 26.2% still at D30.
Additional follow-up data for the above patient population were published by Gérard

and colleagues.5 Six months after discharge 36% (43/119) of respondents fulfilled the
criteria for persistent malnutrition, 14.3% (17/119) described persistent subjective
functional loss, and 14.9% (18/119) a reduced performance status. Obesity and
admission to intensive care were both identified as risk factors for persistent functional
impairments.
In the above-cited study by Wierdsma and colleagues, appetite reduction was still

evident in 30% of patients 3 to 5 months after discharge. In this population, severity of
illness and admission to intensive care were associated with the persistence of
complaints.2
Box 1

Nutrition-related complaints among hospital patients with COVID-19

Decreased appetite and loss of appetite

Feeling of being full

Change in taste

Loss of taste

Loss of smell

Tiredness (assistance with eating required)

Swallowing difficulties and/or dysphagia

Nausea

Vomiting

Chewing difficulties

Pain in the oral cavity

Adapted from Wierdsma NJ, Kruizenga HM, Konings LA, et al. Poor nutritional status, risk of
sarcopenia and nutrition related complaints are prevalent in COVID-19 patients during and af-
ter hospital admission. Clin Nutr ESPEN. 2021;43:369–376. https://doi.org/10.1016/j.clnesp.2021.
03.021; with permission

https://doi.org/10.1016/j.clnesp.2021.03.021
https://doi.org/10.1016/j.clnesp.2021.03.021


Malnutrition and Sarcopenia 561
Taking into account the persistent nature of malnutrition in patients with COVID-19
that were admitted to hospital during the acute course of disease, it will be indicated to
routinely assess their nutritional status before discharge and to monitor it regularly
during the first post–COVID-19 year. Nutritional interventions should be started early
after diagnosis of malnutrition and preventive measures should be initiated in those
that are at high risk for developing it during the course of the disease, especially in
those patients that are admitted to intensive care. There have been first indications
that this approach may allow for good results in younger patient populations.6 At
the moment it remains to be proven to what extent these positive results can be repro-
duced in older multimorbid patients with COVID-19.

The Nursing Home Setting

In a US study that focused on nursing home residents, it was shown that early during
an outbreak of COVID-19 17.9% showed symptoms of anorexia and that this percent-
age increased to 70.8% after 21 days.7 This increase of anorexia symptoms was par-
alleled by a significant increase of delirium in patients with COVID-19, which increased
from 18.6% to 56% during the same period. Therefore, it may be reasoned that the
presence of delirium aggravated anorectic symptoms in this patient population. How-
ever, it should also be considered that insufficient nutritional intake may have triggered
delirium. This two-way relationship has already been addressed in two recent arti-
cles.8,9 Considering the above the presence of delirium warrants special consideration
in the context of malnutrition in older nursing home patients with COVID-19.
Focusing on the subacute course of COVID-19 in older nursing home residents,

Martinchek et all demonstrated that there was a mean weight loss of 4.6% (3.5 kg)
in patients with COVID-19 2 months after the onset of COVID-19-related symptoms.10

It also seems important to mention that preventive restrictions during a local
outbreak10 and general contact restrictions for nursing homes during the pandemic11

can have a negative impact on the nutritional status including weight loss of COVID-19
negative residents. However, the respective consequences seem to be less severe
than in those that have been infected by the coronavirus.10 In this context psycholog-
ical factors and a lack of mealtime assistance may be of special relevance.
Summarizing the above, nursing home residents are in general at a high risk of dete-

riorating nutritional status during the pandemic. Food and fluid intake deserves special
attention in positive residents with signs of delirium.
SARCOPENIA

From a subacute and chronic perspective, an inadequate intake of calories
and protein will lead to a decrease in muscle mass and subsequently to a loss of
strength and function. This process may finally cause overt sarcopenia in patients
with post–COVID-19. However, in those that have been affected by a more serious
course of disease, sarcopenia may be present already before hospital discharge. Sys-
temic inflammation, immobilization, hypoxemia, and malnutrition may all cause loss of
muscle mass and function, while the relative contribution of the etiologic factors may
vary to the relevant degree.12 In this context it also has to be appreciated that the pres-
ence of sarcopenia in patients with COVID-19 already early after admission to hospital
has been identified as an independent prognostic parameter that was associated with
length of stay.13

A study from Spain which was based on data from the first COVID-19 wave focused
on the nutritional and functional status of COVID-19 survivors, average age of 60 years,
who had been treated in intensive care units.14 The study participants had suffered an
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average weight loss of 16.6% during their hospital stay. While 83.5% were at risk of
malnutrition at discharge, 86.9% were at risk of sarcopenia based on the SARC-F
questionnaire. Those latter groups had a longer length of hospital and ICU stay than
those patients that were not at risk. Furthermore, they had received tracheostomy
and invasive ventilation more often. 86.3% of those at risk of sarcopenia showedmod-
erate or total dependency according to the Barthel-Index at discharge, while the
respective percentage was only 34.8% in those that were not at risk. Although nutri-
tional therapy would have been warranted in a high percentage of those patients it was
prescribed only in 38%, mainly in form of oral nutritional supplements.
The high probability of being at risk of sarcopenia among hospital patients admitted

with COVID-19 has been confirmed in a recent study from the Netherlands, that also
included non-ICU patients. In this study, the SARC-F indicated a risk of sarcopenia in
73% of all included patients (mean age of 64.8 years).2

Reflecting on thepresenteddata somecritical comments seem tobe justified. In both
trials, the SARC-F was applied to hospital patients during the acute course of disease
beforedischarge.Under thesecircumstances, theremight havebeena relevant overlap
with conditions that affect functionality but that are not closely related to sarcopenia,
like partial respiratory insufficiency or acute and subacute cognitive impairment. In
addition, the above studies do not provide an estimate of muscle mass in their patient
populations. The follow-upof the studybyWierdsmashowed that thepercentageof pa-
tients at risk of sarcopenia fell from 72% at discharge to 21% between 4 and 7 weeks
after discharge. This decrease in prevalence would not be expected in truly sarcopenic
patients. Correctly the authors only referred to a risk of sarcopenia and not to the diag-
nosis of sarcopenia. However, it is absolutely obvious that COVID-19 infections in older
hospital patientsmay trigger the development of sarcopenia or worsen already existing
sarcopenia, primarily as a consequence of immobilization, malnutrition, and inflamma-
tion.Unfortunately,wemaynot have sufficient information to calculate thepreciseprev-
alence of sarcopenia in older COVID-19 survivors at this moment. Therefore, it may be
more adequate to describe the decline of functionality and resulting dependence in ac-
tivities of daily living in this population without applying the diagnosis of sarcopenia.
In an Italian study reporting on 34 patients with post–acute COVID-19, mean age

70 years, that were admitted to rehabilitation 20 patients (58%) were diagnosed as be-
ing sarcopenic based on the EWGSOP criteria.15 When compared with the nonsarco-
penic patients they showed slightly higher age (71.5 vs 68 years), lower BMI values (21
vs 27.3. kg/m2) and significantly higher ferritin and lower vitamin D values.
Additional factors may contribute to the development of sarcopenia in the subacute

and chronic course of the disease. While it is still unclear whether viral infiltration of the
muscle affects its function directly, for example, by the impairment of its mitochondria,
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Fig. 1. Level of risk for the persistence of malnutrition and sarcopenia in older COVID-19
survivors–A proposed model.
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indirect mechanisms have been shown to be of relevance. In this context, the contri-
bution of prolonged disuse should be regarded as a key factor. The postviral chronic
fatigue syndrome may be diagnosed in a relevant percentage of patients with COVID-
19. It has been characterized by profound fatigue, sleep disturbances, neurocognitive
changes, and postexertional malaise. In a recent systematic review fatigue was pre-
sent in 32% of patients with COVID-19 12 weeks and beyond after diagnosis of the
infection.16 In addition, the proportion of individuals exhibiting cognitive impairment
was 22% in the same analysis. Fatigue and cognitive impairment may both signifi-
cantly contribute to the disuse of the muscle in patients with post–COVID-19.

SUMMARY

Malnutrition has been one of the most common complications of older COVID-19 sur-
vivors. COVID-19 associated symptoms like loss of appetite as well as changes in
taste and smell may trigger the deterioration of nutritional status, while other compli-
cations of the disease may contribute to it, like respiratory failure that necessitates
admission to the ICU. Especially in nursing home residents reduced food intake
may be related to preexisting and also to incident geriatric syndromes like delirium.
Sarcopenia has also been highly prevalent in older COVID-19 survivors. It is caused
and exacerbated by COVID-19-associated inflammatory processes, total or partial
immobilization, and malnutrition. COVID-19 survivors may be at high risk of devel-
oping the vicious circle that results from the interaction of deteriorating nutritional sta-
tus and declining functionality. A model for general risk assessment in older COVID-19
survivors with regard to the persistence of malnutrition and sarcopenia is proposed in
Fig. 1. Regular monitoring of nutritional and functional status isindicated in all older
COVID-19 survivors. When malnutrition and/or functional decline have been identified
in this patient population, low-threshold provision of individualized nutritional and ex-
ercise interventions should be installed. In those that are most seriously affected by
malnutrition and sarcopenia ambulatory or inpatient rehabilitation has to be consid-
ered. Geriatric rehabilitation programs should be specifically adapted to the needs
of older patients with COVID-19.

CLINICS CARE POINTS

� All older COVID-19 survivors should be screened repeatedly for malnutrition and sarcopenia
after the acute disease.

� Delirium in COVID-19 survivors warrants special awareness in this regard.

� Nutritional intervention should be started early during the disease, if indicated.

� The repeated assessment of functionality should trigger the allocation of rehabilitative care
in older COVID-19 survivors.
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