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ABSTRACT

BACKGROUND: The health of seniors is usually characterized by polymorbidity. With regard to quoad vitam
prognosis, COVID-19 is extremely risky for seniors. The data on polymorbidity in seniors with COVID-19 are

scarce.

OBJECTIVE: To investigate comorbidity in seniors diagnosed with COVID-19 and requiring hospitalization.
METHODS: In a retrospective observational study, we analyzed patients aged 65 years or older and
hospitalized primarily for COVID-19 from November 1, 2020, to April 30, 2021 (n=155; mean age 82 years).
We monitored the presence of 48 diseases accompanying COVID-19.

RESULTS: The mean (minimal - maximal) number of acute, chronic and all comorbidities were 1.8 (0-5),
11.3 (2-20) and 13.1 (4—22), respectively. Excessive comorbidity (>10 diseases) was present in 72.3 %.
Comorbid arterial hypertension was diagnosed in 86 %, chronic kidney disease in 86 %, hepatopathy in

82 %, coronary artery disease in 79 %, dehydration in 46 %, and urinary infections in 30 %. Twenty-six
chronic comorbidities had a prevalence of >10 %. Residents of social care facilities (SCF) had significantly
higher polymorbidity than home-living seniors (on average by 3.5 more diseases, their OR for excessive
polymorbidity was 11.8). The prevalence of overall, chronic and excess polymorbidity increased up to the age
of 84 years. Nine out of ten seniors aged 80 years or older had 11 or more comorbidities.

CONCLUSION: The burden of accompanying diseases in seniors with severe COVID-19 is very high. Seniors
living in SCF are particularly at risk (Tab. 5, Fig. 8, Ref. 58). Text in PDF www.elis.sk
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Introduction

Since December 2019, COVID-19 caused by the “new virus”
SARS-CoV-2 (SARS = severe acute respiratory syndrome, CoV
= corona virus) has fundamentally changed the functioning of
the world, including Slovakia. It can be asymptomatic (mostly)
or with mild symptoms (the affected individuals might be treated
as outpatients, i.e., at home), but it also may have a severe course
(requiring hospitalization) or a very severe course (with the need of
high-flow oxygen therapy, mechanical ventilation, and even extra-
corporeal membrane oxygenation, etc.). COVID-19 is associated
with high lethality/ mortality (1). Seniors are especially at high
risk (2, 3, 4, 5). COVID-19 is presented mainly by the respiratory
system injury, but other organ systems are also affected (6). Since
the beginning 0f 2020, we have been literally flooded with informa-
tion about COVID-19 (7, 8) appearing from everywhere (starting
with governments and ending with medical information sources).

Literary data agree that seniors have a more severe course
of COVID-19 as compared to younger people (9, 10). The usual
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polymorbidity in seniors is cited as the main cause of the increased
risk of hospitalization (11, 12) and lethality (13, 14, 15, 16) for
COVID-19, although this association may not be significant (17). If
COVID-19 occurs in people without comorbidities, patients under
65 years of age are really rare (18). Among COVID-19 comor-
bidities, obesity, diabetes, arterial hypertension, and other chronic
diseases pose a particular risk (19). Polymorbidity in association
with COVID-19 has already been genetically studied (20) included
in COVID-19 mathematical models (21) and found to affect the
comparability of lethality risk (22). Original papers published in
renowned medical sources on any aspect of COVID-19 in seniors
usually also provide information about their polymorbidity. How-
ever, usually only a few COVID-19 comorbidities are presented,
i.e., several “traditional, major, risky diseases” are reported, such
as diabetes or arterial hypertension. Morbidity also varies geo-
graphically with COVID-19 (23). To our knowledge, more com-
prehensive data on the polymorbidity of seniors with COVID-19
have so far not been published in Slovakia. Therefore, we provide
such data on hospitalized seniors in this article.

Patients and methods
In a retrospective observational study, we analyzed patients

aged 65 years or older and hospitalized primarily for COVID-19
from November 1, 2020, to April 30, 2021, at the Ist Department
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Tab. 1. Incidence of acute comorbidities.

Tab. 4. Mean number of comorbidities by gender.

Comorbidity n Incidence (%)
Pneumonia SARS-CoV-2 128 82.6
Dehydration 71 45.8
Urinary tract infection 47 30.3
Acute renal failure 8 5.2
Sepsis 7 4.5
Pulmonary embolism 5 3.2
Gastroduodenal ulcer 5 32
Acute myocardial infarction 3 1.9
Instable angina pectoris 1 0.6
Transient ischemic attack 1 0.6
Stroke 1 0.6

Tab. 2. Prevalence of chronic comorbidities.

Comorbidity n Prevalence (%)
Arterial hypertension 133 85.8
Chronic renal disease 133 85.8
Hepatopathy 127 81.9
Coronary artery disease 123 79.4
Heart failure 96 61.9
Immobility 88 56.8
Dementia 86 55.5
Chronic venous disease 82 529
Anemia 76 49.0
Hyperlipoproteinemia 70 45.2
Atrial fibrillation 66 42.6
Hypoacusis 65 41.9
Urinary incontinence 61 394
Osteoporosis 53 342
Fecal incontinence 50 323
Diabetes mellitus 47 30.3
Obesity 44 28.4
Benign prostatic hyperplasia 17 25.0
Arthrosis 36 23.2
Overweight 35 22.6
Allergy 35 22.6
Valvular disease 33 213
Back pain 29 18.7
Decubitus 26 16.8
Hypothyroidism 22 14.2
Malnutrition 21 13.5
Obstipation 15 9.7
Polyneuropathy 13 8.4
Chronic obstructive lung disease 11 7.1
Chronic gastritis 10 6.5
Bronchial asthma 10 6.5
Depression 10 6.5
Hyperthyroidism 9 5.8
Parkinson’s disease / syndrome 6 39
Active malignancy 6 3.9
Chronic bronchitis 5 3.2
Lung emphysema 2 1.3

Tab. 3. Mean number of comorbidities by place of residence.

A Residence
Comorbidities (n) Home SCF p
Acute 1.7 2.0 0.0503
Chronic 10.4 13.6 <0.001
All 12.1 15.6 <0.001

SCF - social care facility
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Gend:
Comorbidities (n) encer p
Women Men
Acute 1.7 1.9 ns
Chronic 11.3 11.3 ns

ns — nonsignificant

of Geriatrics, Comenius University, Faculty of Medicine, Bratisla-
va, Slovakia. There were 155 patients, of which 87 (56.1 %) were
women and 43 (27.7 %) lived in social care facilities (SCF). Their
age was 65 to 99 years, mean age was 81.97 years, and median age
was 82 years. In the case of the need for artificial pulmonary ven-
tilation, patients were transferred to the Department of Intensive
Medicine. The average/median length of hospitalization (includ-
ing the calendar day of commenced hospitalization as the day 1 of
hospitalization) were 12.9 and 11 days, respectively. We monitored
the presence of acute (n=11) and chronic (n=37) comorbidities of
COVID-19 (Tabs 1 and 2). The data were retrieved from discharge
hospitalization reports manually (Tab. 4).

We considered the presence of more than 10 observed diseases
as excessive comorbidity. We investigated comorbidities in co-
horts divided by 5-year age intervals (65—69 years (n=17), 70—74
years (n=19), 75—79 years (n=24), 80—84 years (n=27), 85—-89
years (n=32), >90 years (n=36)). We also analyzed comorbidi-
ties according to gender and domicile (living at home or in social
care facilities). The frequency of occurrence for acute diseases is
reported as an incidence, for chronic diseases as prevalence (for
benign prostatic hyperplasia it is counted only for men). For sta-
tistical analysis, we used routine statistical methods (descriptive
statistics, CHI2 test, Fisher exact test, unpaired Student’s t-test,
odds ratio (OR) and its 95% confidence interval (CI)), we consi-
dered the differences with p <0.05 statistically significant.

Results

The mean (minimal — maximal) numbers of acute comor-
bidities, acute comorbidities excluding SARS-CoV-2 pneumo-
nia, chronic and all investigated comorbidities (including SARS-
CoV-2 pneumonia) were 1.8 (0-5), 1.0 (0-5), 11.3 (2—20) and
13.1 (4-22), respectively. The average numbers of acute and

161 R2=043 R2=0.90

Mean (n)

6569 70-74 7579  80-84 8589 90+ (yrs.)
EAcute B Chronic

Fig. 1. Frequency of acute and chronic comorbidities by age.
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Fig. 2. Incidence of selected acute comorbidities by age. COV_pneu
— SARS-CoV-2 pneumonia, DEH — dehydration, UTI — urinary tract
infection; significance of prevalence differences in UTI at age 65-69
years and 90 years or older — p = 0.007
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Fig. 3. Prevalence of selected chronic comorbidities by age. AF — atrial
fibrillation, AH — arterial hypertension, CAD — coronary artery disease,
HF — heart failure; significance of prevalence differences in AF at age
65—69 years and 90 years or older — p = 0.02, in HF at age 65—69 years
and 90 years or older —p <0.001, in CAD at age 65—69 years and 75-79
years —p <0.001, in AH at age 65—69 years and 75-79 years —p = 0.08
and at age 65—74 years and 75 years or older — p = 0.06

chronic comorbidities observed in five-year age interval groups
are presented in Figure 1. The average numbers of selected acute
and chronic comorbidities in five-year age interval groups are pre-
sented in Figures 2—7. The mean numbers of acute comorbidities
in age intervals of 65 to 69 years and >70 years were 1.5 and 1.8 (p
>0.05), respectively. The mean numbers of chronic comorbidities
in age intervals of 65 to 79 years and >80 years were 8.7 and 12.9
(p<0.001), respectively. The excessive comorbidity (> 10 diseases)
was diagnosed in 72.3 % of patients, while in home-living patients
and those living in SCF, it was 63.4 % and 95.3 %, respectively (p
<0.001,OR=11.8, CI=2.72—51.51). The relationship of excessive
comorbidity to age is documented by Figure 8. The mean number
of comorbidities observed by place of residence is given in Table
3 and per gender in Table 4.
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Fig. 4. Prevalence of selected chronic comorbidities by age. CKD —
chronic kidney disease, DM — diabetes mellitus, HLP — hyperlipopro-
teinemia, OBES — obesity; the significance of prevalence differences
in CKD at age 65-69 years and 85-89 years — p < 0.001, in hyperli-
poproteinemia at age 80-84 years and 90 years or older — p = 0.01, in
obesity at age 65-69 years and 85-89 years — p = 0.01
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Fig. 5. Prevalence of selected chronic comorbidities by age. DECUB
— decubitus, IMMOB — immobility, MALNUT — malnutrition; the sig-
nificance of prevalence differences in malnutrition at age 65-79 years,
and 80 years, or older —p <0.001, in decubitus at age 65-79 years, and
80 years or older — p = 0.053, in immobility at age 6569 years and 90
years or older — p < 0.001

Discussion

Polymorbidity is mentioned by almost everyone who decides
to look consecrated when he starts talking about geriatrics. How-
ever, assessing polymorbidity is certainly not a simple task (24).
Various systems are developed for assessing different numbers of
diseases, assigning them with the same or different weights, often
ending with various indices. Although such analyses have been
ongoing for 40 years, there is no general internationally accepted
method of evaluating polymorbidity (25). We consider the simplest
and therefore the most effective description of polymorbidity in
real life to be the sum of relevant diseases that dominate the ge-
riatric polymorbidity. In addition to traditional risk factors, e.g.,
risk factors of cardiovascular (CV) diseases (typically diabetes
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Fig. 6. Prevalence of selected chronic comorbidities by age. DEM —
dementia, INCf = fecal incontinence, INCu — urinary incontinence;
the significance of prevalence differences in dementia at age 65-69
years and 90 years or older — p < 0.001, in urinary incontinence at
age 65-69 years and 90 years or older — p = 0.003, fecal incontinence
at age 65-69 years and 90 years or older — p = 0.02.
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Fig. 7. Prevalence of selected chronic comorbidities by age. ANAEM
—anaemia, CVD — chronic venous disease, THYR- — hypothyroidism;
the significance of prevalence differences in CVD at age 65—69 years.
and 85-89 years — p = 0.04, in anaemia at age 65—69 years. and 80-84
years — p = 0.07, at age 80—84 years and 90 years or older — p = 0.06,
in hypothyroidism at age 65-69 years and 85-89 years — p = 0.19; at
age 85-89 years and 90 years or older — p = 0.02.
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Fig. 8. Excessive polymorbidity by age.

mellitus, hyperlipoproteinemia and CV diseases themselves, and
beside diseases that have been proved to shorten life expectancy
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(malignancies) we understand also the relevance of diseases that
fundamentally deteriorate the life quality (incontinence or hearing
impairment) as well as those usually underreported in reputable
sources (typically immobility, bed sores, depression or dementia).
Neither in this case, there is a universal international standard list
of diseases to be taken into account. The Multipurpose Australian
Comorbidity Scoring System evaluates up to 102 diseases (26).

Polymorbidity has many adverse consequences. One of the cru-
cial ones is that it results in homeostenosis — a condition in which
the compensatory possibilities of a senior to overcome various
stress situations decrease, since the preexisting reserve capacities
of the organism are already utilized by numerous diseases. Obvi-
ously, acute diseases can also represent a stress situation. Then it
cannot be surprising that COVID-19, which affects the body in a
multiorgan and multisystemic manner, is associated with extremely
high lethality and mortality in seniors.

We believe that the data usually reported in an attempt to de-
scribe polymorbidity are insufficient because they involve only a
few diseases. Even in the case of COVID-19, the number of co-
morbidities observed is usually up to 10, with the highest number
being apparently 22 (27). The Charlson Index, which assesses
the presence of 22 diseases (28), is probably the most commonly
used to assess polymorbidity. A recent representative publication
seeking to unify methods for monitoring chronic polymorbidity in
seniors suggests tracking 918 diseases (ICD-10 codes) aggregated
into 60 groups (29). Based on the data from the U.S. Centers for
Disease Control, the list of diseases with their possible associa-
tion with higher susceptibility to COVID-19 infection or its more
severe course contains up to 258 items (30, 31). Our goal was to
give a more comprehensive view of polymorbidity in the extreme
risk group of seniors with COVID-19. We believe this is essential
also for more sophisticated COVID-19 studies (32).

We found a high number of serious COVID-19 comorbidities:
on average, 13 out of investigated 48. At the same time, some pa-
tients had up to 5 acute and 22 chronic comorbidities. We believe
that the COVID-19 regime of patient management (given by a
combination of anti-epidemic measures, staff shortages and pres-
sure to release beds for new COVID-19 patients during the second
wave of the pandemic in our country) has caused that some of
the diseases which would otherwise have been detected during
hospitalization remained undiagnosed in these circumstances (for
example, we concluded heart valve diseases in only 21 %, but based
on our experience we know, their prevalence tends to be higher).
Therefore, we consider the frequency of diseases detected by us
to be slightly lower than in reality.

More than four out of five patients (83 %) had COVID-19
pneumonia. Thereafter, among acute complications, dehydration
had the highest incidence — being diagnosed almost in one-half of
the patients (46 %). We have previously pointed out that dehydra-
tion is a frequent, underdiagnosed and dangerous disease in the
elderlies (33, 34). The third most common acute comorbidity was
urinary infections (incidence 30 %). These three diseases had an
incidence above 10 %, while the other 8 comorbidities had less
than 10 %. Of these, acute renal failure and sepsis (incidence 5.2 %
and 4.5 %, respectively) were the most common.
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Tab. 5. Age-specific frequency of COVID-19 comorbidities.

Lo Type Age Prevalence
Comorbidity ~ Author of p:g . (yeirs) %)
AH Blomaard (47) 1376 Hosp >70 57

Neumann-Podczaska (48) 50 Hosp >60 60
Becerra-Mufioz (49) 642 Hosp 6574 62
Graselli (38) 253 ICU 71 -80 62
Bielza (41) 630 NH >70 65
Gomez-Belda (50) 93 Hosp 70-179 67
Zerah (51) 821 Hosp >70 67
McMichael (52) 101 LTC 83m 67
Becerra-Mufioz (49) 1520 Hosp >65 69
Ticinesi (40) 772 Hosp > 70 69
Garg (46) 62 COVID >65 73
Fagard (53) 105 Hosp >70 74
Becerra-Mufioz (49) 878 Hosp >75 74
Ko (11) 1653 Hospe >65 75
Gomez-Belda (49) 59 Hosp >80 75
Ramos-Rincon (54) 2772 Hosp >80 75
Poco (55) 370 Hosp >65 76
Khan (56) 158 Hosp >70 76
Capdevila-Reniu (57) 159 Hosp >80 76
Asthma Nascimento (58) 1544 ICU >60 3
Poco (55) 370 Hosp > 65 4
Ko (11) 1653 Hospe >65 12
Garg (46) 62 COVID >65 13
CAD Bielza (41) 630 NH >70 10
Capdevila-Reniu (57) 159 Hosp >80 16
Poco (55) 370 Hosp >65 17
Ko (11) 1653 Hospe >65 21
Zerah (51) 821 Hosp >70 22
Garg (46) 62 COVID >65 25
Khan (56) 158 Hosp >70 30
Cancer Zerah (51) 821 Hosp >70 11
Neumann-Podczaska (48) 50 Hosp >60 12
Graselli (38) 253 ICUf 71-80 13
Capdevila-Reniu (57) 159 Hosp >80 13
Ramos-Rincon (54) 2772 Hosp >80 13
McMichael (52) 101 LTC 83m 15
Fagard (53) 105 Hosp >70 16
Poco (55) 370 Hosp >65 17
Ticinesi (40) 772 Hosp > 70 19
Becerra-Muifioz (49) 1520 Hosp > 65 20
CKD Gomez-Belda (50) 93 Hosp 70 -79 2
Becerra-Mufioz (49) 642 Hosp 65—74 8
Becerra-Mufioz (49) 1520 Hosp > 65 11
Bielza (41) 630 NH >70 11
Becerra-Mufioz (49) 878 Hosp >75 14
Gomez-Belda (50) 59 Hosp >80 16
Ko (11) 1653 Hospe >65 23
Capdevila-Reniu (57) 159 Hosp >80 26
Zerah (51) 821 Hosp >70 36j
COPD Gomez-Belda (50) 59 Hosp >80 5
Graselli (38) 253 ICU 71-80 8
Poco (55) 370 Hosp >65 9
Fagard (53) 105 Hosp >70 10
Bielza (41) 630 NH >70 11
Capdevila-Reniu (57) 159 Hosp >80 11
Zerah (51) 821 Hosp >70 12
Gomez-Belda (50) 93 Hosp 70-179 12
Ko (11) 1653 Hospe >65 13
Neumann-Podczaska (48) 50 Hosp >60 14
Ticinesi (40) 772 Hosp >70 14
Garg (46) 62 COVID > 65 23
Khan (56) 158 Hosp >70 25
Dementia Becerra-Mufioz (49) 642 Hosp 6574 2
Gomez-Belda (50) 93 Hosp 70-179 4
Neumann-Podczaska (48) 50 Hosp >60 4

Of the 37 chronic comorbidities stu-
died, four occurred in more than two-thirds
of patients (arterial hypertension, chronic
renal disease, hepatopathy and coronary ar-
tery disease with incidence rates of 86 %,
86 %, 82 % and 79 %, respectively). Other
four diseases occurred in more than one-half
of patients (heart failure, immobility, de-
mentia and chronic venous disease with in-
cidence rates of 62 %, 57 %, 56 % and 53 %,
respectively). The prevalence between one-
third and one-half of patients was registered
in association with six diseases, between
one-quarter and one-third of patients in as-
sociation with four diseases. Thus, 18 dis-
eases had a prevalence of 25 % or more,
while other 8 had their prevalence rates in
the range of 10.0 % to 24.9 %.

Even in the most advanced countries
in the world, the elderly living in SCF rep-
resent a special risk group among seniors,
also in association with COVID-19 (35, 36,
37). We confirmed the expectation that SFC
residents would have more comorbidities
than those living at home. This difference
was not only statistically significant, but
also quantitatively serious — seniors living
in SCF had on average 3.5 more diseases
than the other group. The fragility of SCF
clients is underlined by their approximate-
ly 12 times higher risk of excessive poly-
morbidity as compared to seniors living at
home. This, together with the epidemiologi-
cal risks of the SCF environment, creates
an extremely risky cocktail for the elderly
living in SCF in the COVID-19 era.

In terms of age, among seniors hospi-
talized for COVID-19, we have seen a phe-
nomenon that we know from the past, name-
ly that polymorbidity clearly increases to
the age of 84, reaches a certain plateau and
slightly declines after the age of 85. This is
also reflected in the frequency of excessive
polymorbidity. In this regard, we consider it
necessary to point out that practically nine
out of ten seniors aged 80 years or older hos-
pitalized for COVID-19 had 11 or more se-
rious comorbidities at the same time. Quite
surprisingly, we did not find a systematic
relationship between the age and incidence
of total acute polymorbidity. Among acute
comorbidities, we only showed it in urinary
infections (their incidence systematically in-
creased with age, with OR for 90-year old
seniors or older as compared to 65—69-year
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Becerra-Muioz (49) 1520 Hosp > 65 6
Poco (55) 370 Hosp >65 8
Blomaard (47) 1376 Hosp >70 9
Becerra-Muioz (49) 878 Hosp >75 9
Gomez-Belda (50) 59 Hosp >80 17
Ticinesi (40) 772 Hosp >170 23
Capdevila-Reniu (57) 159 Hosp >80 31
Ramos-Rincon (54) 2772 Hosp >80 31
Fagard (53) 105 Hosp >70 38i
Bielza (42) 630 NH >70 49
Zerah (51) 821 Hosp >70 54
DM Graselli (38) 253 ICU 71 -80 18
Bielza (41) 630 NH >70 18
Gomez-Belda (50) 59 Hosp >80 22
Gomez-Belda (50) 93 Hosp 70 -79 23
Becerra-Muiioz (49) 642 Hosp 6574 25
Ticinesi (40) 772 Hosp > 70 25
Zerah (51) 821 Hosp >70 25
Becerra-Mufioz (49) 1520 Hosp >65 26
Ramos-Rincon (54) 2772 Hosp >80 26
Becerra-Muiioz (49) 878 Hosp >75 28
Capdevila-Reniu (57) 159 Hosp >80 29
Blomaard (47) 1376 Hosp >70 30
Garg (46) 62 COVID >65 31
McMichael (52) 101 LTC 83m 32
Neumann-Podczaska (48) 50 Hosp >60 38
Fagard (53) 105 Hosp >70 41
Ko (11) 1653 Hospe >65 42
Nascimento (58) 1544 ICU >60 43
Poco (55) 370 Hosp >65 44
Khan (56) 158 Hosp >70 49
HEP Nascimento (58) 1544 ICU >60 1
Graselli (38h) 253 ICu 71-80 2
Becerra-Muiioz (49) 1520 Hosp > 65 4
McMichael (52) 101 LTC 83m 6
HF Gomez-Belda (50) 93 Hosp 70 -79 3
Garg (46) 62 COVID >65 10
Bielza (41) 630 NH >70 11
Gomez-Belda (50) 59 Hosp >80 14
Poco (55) 370 Hosp >65 22
Zerah (51) 821 Hosp >70 23
HLP Graselli (38g) 253 ICU 71-80 23
Becerra-Muiioz (49) 642 Hosp 65174 46
Becerra-Muioz (49) 1520 Hosp >65 49
Becerra-Muiioz (49) 878 Hosp >75 50
Ramos-Rincon (54) 2772 Hosp >80 51
MI history Blomaard (47) 1376 Hosp >70 19
Obesity Bielza (41) 630 NH >70 6
Ticinesi (40) 772 Hosp > 70 7
Nascimento (58) 1544 ICU >60 8
Zerah (51) 821 Hosp >70 10
Ramos-Rincon (54) 2772 Hosp >80 16
Poco (55) 370 Hosp >65 21
Becerra-Muiioz (49) 878 Hosp >75 22
Becerra-Muiioz (49) 1520 Hosp >65 25
Gomez-Belda (50) 93 Hosp 70 -79 29
Gomez-Belda (50) 59 Hosp >80 29
Becerra-Muioz (49) 642 Hosp 65— 174 30
McMichael (52) 101 LTC 83m 31
Garg (46) 62 COVID >65 41
Stroke history Ko (11) 1653 Hospe > 65 9
Neumann-Podczaska (48) 50 Hosp >60 22
Zerah (51) 821 Hosp >70 22

* — hyperlipoproteinemia, ® — active malignancy, © — 71-79 years, CAD — coronary artery disease, cancer — different
malignancies (solid/hematological) included, CKD — chronic kidney disease, COVID — laboratory-confirmed CO-
VID-19, ¢ — hepatopathy, ¢ — community-dwelling, f - including malignancies in remission, ¢ - hypercholesterolemia,
"— chronic, HEP — hepatopathy, HF — heart failure, HLP — hyperlipoproteinemia, Hosp — hospitalized, ' — cognitive de-
cline,’ — chronic renal failure, LTC — long-term care facility, ™ — mean, MI — myocardial infarction, NH — nursing home
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old seniors, being 7.5 (CI=1.49-37.66)).
For chronic comorbidities, we have seen all
three possible types of the relationship be-
tween their prevalence and age: 1) increase
with age (either up to a certain age —e.g. in
coronary artery disease or chronic venous
disease, or systematically — e.g. in heart
failure, atrial fibrillation, chronic kidney
disease, immobility, malnutrition, demen-
tia and incontinence, with a possible slight
decrease at the highest age), 2) a more or
less stationary state (e. g. in diabetes or ane-
mia), 3) decrease with age (e.g. in obesity).

Anunprecedented number of COVID-19
papers have been published in less than a year
and a half since the outbreak. However, the
comparison of our findings with literary data
canbe difficult. On the one hand, the problem
is that although the data had been obtained
correctly and published in high-ranked jour-
nals, some of them do not reflect reality (e.g.,
19 % out of 341 seniors aged 71—80 years
had no comorbidity (38), the highest num-
ber of comorbidities was 5 (39), most often
3 chronic comorbidities in 772 hospitalized
patients older than 70 years (40), in 70-year-
old or older nursing home residents, the mean
number of comorbidities was 2 (41)). On the
other hand there was the usual lack of spe-
cific geriatrically oriented data, as well as the
lack in their structure — number of diseases
monitored and their subtler differentiation
according to age (42,43, 44), or stating only
the frequency of individual diseases but not
polymorbidity. Not only the quantitative as-
sessment of polymorbidity, but also the clas-
sification of the clinical severity of diseases
occurs arbitrarily (45). Some available infor-
mation from senior groups with at least 17
probands is summarized in Table 5 (due to
the differences in the prevalence of certain
diseases between races, we did not include
papers from Asian countries). Overall, the
authors noticed different comorbidities, and
these occurred with distinctly different fre-
quencies (which is certainly not due only to
regional differences in disease prevalence
and diagnostic criteria used, but also ow-
ing to the ability to diagnose/register indi-
vidual diseases during the COVID-19 regi-
men and capacity of the health system at a
given time). Of our patients, each patient
had at least 4 comorbidities studied, while
in the U.S, 5.6 % of COVID-19 patients
aged 65 or older had no comorbidity (46).
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Our findings can be applied to the group of seniors we ana-
lyzed — those who had to be hospitalized due to severe course of
COVID-19 (therefore, we did not include COVID-19 patients who
were hospitalized primarily for a cause other than COVID-19 al-
beit diagnosed with COVID-19). In our opinion, the strength of
our study is that we did not use the data routinely reported for
administrative purposes, but we registered them manually in a
targeted way for the purpose of this study in order to make the
procedure more accurate.

We consider these limitations in our study: 1) The number of
probands — according to our knowledge, however, more compre-
hensive information on comorbidities in seniors with COVID-19
in a comparable age and comorbid structure has not yet been pub-
lished. 2) The absence of quantification of the disease severity.
3) The arbitrariness of the inclusion of monitored comorbidities
as acute or chronic — however, as we assessed patients primarily
admitted for COVID-19, we do not expect comorbidities classi-
fied as chronic to be so acutely aggravated that they themselves
require urgent hospitalization (which does not, of course, mean
that there are no patients among the diabetics in our group who
would not be hyperglycemic, etc.); SARS-CoV-2 pneumonia is
one of the expected serious organ localizations of this infection
and is usually seen as an integral part of COVID-19. However, it
is far from accompanying every case of COVID-19, and in real
practice, it is difficult to distinguish between cases of an isolated
COVID-19 pneumonia and pneumonia caused simultaneously by
SARS-CoV-2 virus and another pathogen. Therefore, we perceived
COVID-19 pneumonia as an acute complication — comorbidity
of the underlying COVID-19. At the same time however, we also
reported results without including it as an acute complication.
4) Diseases have been diagnosed not according to their “strict
definitions”, but in the “real life” setting. 5) Informal criteria for
admitting a COVID-19 patient — patients who could be managed
in outpatient settings were though not admitted.
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