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We assessed the impact of malnutrition on 14-day, 28-day, and 3-month mortality risk in oldest-old inpatients
aged >80 years with COVID-19 in the hospital-based GERIA-COVID cohort. Malnutrition was assessed on hos-
pital admission using the Geriatric Nutritional Risk Index (GNRI). Potential confounders were age, sex, functional
abilities, number of acute health issues, CRP level, hypertension, cardiomyopathy, malignancies, use of antibi-
otics, and respiratory treatments. Seventy-eight participants (88.9 + 4.3 years old, 55% women) were included.
Of these, 82.1% had swvived at day 14, 78.2% at day 28, and 70.5% after 3 months. No association between

malnutrition according to the GNRI and 14-day (P = 0.324), 28-day (P = 0.166), or 3-month mortality (P =
0.109) was found. Thus, malnutrition according to the GNRI was not associated with mortality within the first 3
months of diagnosis of COVID-19 among oldest-old inpatients.

1. Introduction

The coronavirus disease identified in 2019 (COVID-19) is associated
with greater mortality risk [1,2], the highest impact being reported in
oldest-old patients (i.e., aged 80 years and older) with 6-fold higher
mortality-risk [OR=6.25 (95%CI 5.38-7.25), P<0.001] compared to
the general population [2]. Better understanding, identifying, and
treating modifiable prognostic factors in this population is highly
desirable to prevent mortality [1,2].

Early detection and treatment of malnutrition, a potent prognostic
factor for health outcomes in oldest-old adults, is considered an essential
prerequisite in geriatric medicine. The Geriatric Nutritional Risk Index
(GNRI) estimates nutrition-related mortality-risk in older patients [3].
The GNRI consists of anthropometric measures and serum albumin
levels, assessed in acurte healthcare settings. The GNRI also could be an

adequate screening tool to identify those oldest-old inpatients with
COVID-19 at higher mortality risk. However, its impact on
COVID-19-related mortality in oldest-old adults remains unexplored.

The main objective of the present study was to determine whether
the presence of malnutrition on hospital admission according to the
GNRI was associated to increased 14-day mortality in oldest-old in-
patients with COVID-19 in the GERIA-COVID cohort (GERIAtric Patients
Hospitalized for COVID-19), and also whether malnutrition according to
the GNRI was associated to 28-day and 3-month mortality.

2, Methods
2.1. Study population

The study consisted of a longitudinal observational analysis of a
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subset of the GERIA-COVID cohort, a study carried out in the geriatric
acute care unit dedicated to COVID-19 patients in the University Hos-
pital of Angers, France (ClinicalTrials.gov NCT04560608) [4]. Data
from the GERIA-COVID study were retrospectively collected from pa-
tient records. The inclusion criteria were as follows: 1) consecutive
>75-year-old patients hospitalized in the geriatric acute care unit of
Angers University Hospital, France, in March-May 2020 during the first
wave of the pandemic; 2) no objection from the patients and/or relatives
to the use of anonymized clinical and biological data for research pur-
poses. Inclusion criteria for the present analysis were as follows: 1)
COVID-19 diagnosed with RT-PCR and/or chest CT-scan; 2) age >80
years; 3) availability of data about the GNRI on hospital admission; 4)
availability of data on vital status at 14-day, 28-day, and 3-month
follow-up after COVID-19 diagnosis.

2.2. Main and secondary outcome

Main outcome: 14-day all-cause mortality. Secondary: 28-day and
3-month all-cause mortality. Vital status was collected from medical
records and/or follow-up telephone calls.

2.3. GNRI

GNRI was calculated upon hospital admission from serum albumin
levels (g/L), present body weight (PBW, kg), and ideal body weight
(IBW:heightZ(mz)xﬂ) [3], according to the following formula:
GNRI=1.489xalbumin+41.7xPBW/IBW. When PBW exceeded IBW,
PBW/IBW was considered equal to 1 [3]. The study sample was cate-
gorized into patients at risk (GNRI<98) and patients without risk
(GNRI>98) [3].

2.4. Covariables

Potential confounders were age, sex, functional abilities, number of
acute health issues, serum levels of C-reactive protein (CRP, mg/L),
hypertension, cardiomyopathy, malignancies, and use of antibiotics and
respiratory treatments. Functional abilities prior to COVID-19 were
measured from 1 to 6 (best) with the isoresources groups (GIR) [4].
History of hypertension, cardiomyopathy, and malignancies were
recorded on admission from medical reports, or patient and caregiver
interviews or contact with primary care providers. The number of acute
health issues on admission (i.e., diseases with sudden onset and rapid
progression, whatever their nature or site) was also recorded [4]. The
use of antibiotics and pharmacological treatments of respiratory disor-
ders was systematically recorded from hospital prescriptions.

2.5. Statistics

Unadjusted and adjusted Cox-regression models were used to
examine the associations of malnutrition defined as GNRI score <98
(independent variable) with 14-day, 28-day, and 3-month mortality
(dependent variables). Statistical significance was set as a=5%. Statis-
tical tests were performed by SAS®v9.4 (Cary, NC).

3. Results

From 246 patients included in the GERIA-COVID, n = 78 (88.9 +
4.3years, 55.1% women) met eligibility criteria. Fourteen deaths were
recorded at 14-day follow-up, 3 at day 28, and 6 at 3 months.

No association was found between malnutrition according to the
GNRI and 14-day, 28-day, and 3-month mortality (Table 1). The history
of malignancies [adjusted hazard ratio (HR)=9.11, P = 0.001] and the
use of antibiotics [HR=10.14, P = 0.038] were associated with greater
mortality risk.
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4, Discussion

We provide here the first assessment to our knowledge of the impact
of malnutrition on short- and mid-term mortality in oldest-old inpatients
with COVID-19. The results showed that malnutrition did not predict the
vital prognosis of COVID-19 after age 80, compared to other recognized
prognosis factors such as the history of malignancies. This could be
attributed to the high lethality of COVID-19 in this population and also
to the characteristics of oldest-old adults, in whom diseases may present
in atypical semiological forms and geriatric syndromes.

It should be acknowledged that the lack of association (if any existed)
may also be explained by three main limitations of our study. First, the
GNRI was chosen to assess malnutrition instead of applying the Global
Leadership Initiative of Malnutrition (GLIM) criteria (updated standard)
[5]. The requirements of isolation and device sterilization required by
COVID-19 protocols hindered applying GLIM, as using bioimpedance
was not always feasible. To authors’ knowledge, the association between
GLIM criteria and COVID-19 outcomes remains unexplored. Second,
dietitians were not allowed in COVID-19 units during the first wave.
Thus, patients could receive only systematic oral supplementation on
demand during hospital stay, rather than professionally tailored nutri-
tional advice. Authors consider that the potential impact of such nutri-
tional supplementation was minimal and would not affect prognosis.
Third, the limited sample size might have increased the beta risk of not
showing a difference (if any existed); larger samples might counteract
this limitation in future studies.

We found no association of malnutrition with mortality in oldest-old
inpatients with COVID-19. Malnutrition should not be considered a
discriminating, limiting factor in oldest-old inpatients with COVID-19.
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Research data (data sharing and collaboration)

There are no linked research data sets for this paper. Data will be
made available on request.
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