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ABSTRACT

Introduct ion:  In older inpatients, SARS-CoV-2 positivity does not always in-
dicate that COVID-19 is the cause of admission.

Aim:  To compare clinical profiles and 180-day mortality between older adults 
admitted for typical COVID-19 and those with incidental SARS-CoV-2 infection.

Mater ia l  and  methods:  This retrospective cohort study included 306 hospi-
talized patients aged ≥60 years with SARS-CoV-2 infection. Admission pheno-
type was manually adjudicated as typical COVID-19 respiratory disease or inci-
dental SARS-CoV-2 infection. Baseline characteristics, multimorbidity, CRP, IL-6, 
D-dimer, SpO2, and 180-day mortality were analyzed. Mortality was assessed us-
ing Kaplan–Meier curves and multivariable logistic regression.

Resu l t s :  The cohort included 266 typical and 40 incidental admissions. Multi-
morbidity was common in both groups (79.2% vs 89.7%; p = 0.122). Typical ad-
missions had lower SpO2 and higher CRP at admission (75.2 vs 34.8 mg/L; 
p = 0.007), whereas incidental admissions had higher D-dimer concentrations 
(2.2 vs 1.1 ng/mL; p = 0.016). Crude 180-day mortality was higher in the typical 
COVID-19 group (42.9% vs 22.5%; p = 0.014). After adjustment for age and multi-
morbidity, incidental phenotype was independently associated with lower mor-
tality odds (OR = 0.40; 95% CI: 0.18–0.89; p = 0.027).

Conc lus ions :  Typical COVID-19 and incidental SARS-CoV-2 infection are 
distinct geriatric admission phenotypes. Typical COVID-19 admissions are asso-
ciated with higher 180-day mortality, independent of baseline multimorbidity.
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1. INTRODUCTION

During the COVID-19 pandemic, hospital triage and report-
ing often relied on SARS-CoV-2 test positivity rather than on 
the acute condition that prompted admission. As a result, 
many hospital cohorts combined patients admitted because 
of COVID-19 respiratory disease with patients admitted for 
other acute conditions in whom SARS-CoV-2 infection was 
detected incidentally. These groups may share virological 
status, but they do not necessarily represent the same clinical 
entity. Failure to distinguish between admission for COVID-
19 and admission with SARS-CoV-2 can therefore bias estim-
ates of inflammatory burden, treatment requirements, re-
source use, and mortality, particularly when classification is 
based only on administrative data or discharge coding.1–6

This distinction is especially relevant in older adults. In 
this population, acute illness often presents non-specifically, 
while frailty, multimorbidity, and reduced functional reserve 
make attribution more difficult. Delirium, falls, weakness, 
anorexia, or functional decline may occur in COVID-19, but 
may also reflect competing acute illness or baseline vulner-
ability. Likewise, inflammatory and prothrombotic biomark-
ers may capture not only SARS-CoV-2 –related disease severity 
but also other acute or chronic processes. In older inpatients, 
test positivity alone is therefore an unreliable proxy for the 
principal reason for hospitalization, and clinically meaning-
ful differences between respiratory COVID-19 and incidental 
infection may carry important prognostic implications.7–10

Despite this, few studies in hospitalized older adults have 
used patient-level clinical adjudication to determine whether 
SARS-CoV-2 infection was the primary reason for admis-
sion. Yet this distinction is precisely what makes comparison 
between these groups meaningful: if they differ in presenta-
tion, inflammatory response, and outcomes, then analyzing 
them together obscures clinically relevant heterogeneity; if 
they do not, that assumption should be demonstrated rather 
than presumed. Recent work suggests that outcome estim-
ates may change substantially when primary COVID-19 is 
separated from incidental SARS-CoV-2 infection.1,3,6 In ad-
dition, most previous studies have focused on short-term 
outcomes, whereas in geriatric patients, a longer-term pro-
gnosis may better reflect the interaction among the index ill-
ness, frailty, and competing comorbidities.

We therefore compared older adults admitted for typical 
COVID-19 respiratory disease with those admitted for non-
respiratory acute conditions and found to have incidental 
SARS-CoV-2 infection. Using manual physician-led adju-
dication of the admission indication, we examined whether 
these groups differed in inflammatory and prothrombotic 
trajectories and whether the admission phenotype was asso-
ciated with a 180-day mortality.

2. AIM

To compare clinical and biomarker profiles and the 180-day 
mortality between older adults admitted for COVID-19 

respiratory disease and those with incidental SARS-CoV-2 
infection, accounting for multimorbidity.

3. MATERIAL AND METHODS

3.1. Study design and population
This was a retrospective, single-center cohort study conduc-
ted in a temporary COVID-19 referral hospital in Poland. 
During the study period, the hospital operated as a dedicated 
center for patients with confirmed SARS-CoV-2 infection 
who required oxygen therapy or more advanced inpatient 
care and received both direct emergency admissions and 
transfers from other hospitals. Consecutive patients aged 60 
years or older with laboratory-confirmed SARS-CoV-2 infec-
tion admitted between April and December 2021 were eli-
gible for inclusion. Data were obtained from electronic med-
ical records. Patients were excluded if the admission records 
did not allow a reliable determination of the primary reason 
for hospitalization or if long-term vital status could not be 
established.

3.2. Data sources and variables
Clinical data were collected retrospectively by a trained 
physician team using a predefined case report form compris-
ing 93 clinical, laboratory, imaging, and treatment variables 
per patient. The dataset included geriatric measures, such as 
baseline functional status assessed with Performance Status 
and the presence of cognitive disturbance at admission, co-
morbidities including multimorbidity, presenting symp-
toms, laboratory findings at admission and during hospital-
ization, and major treatment modalities, including oxygen 
therapy, ventilatory support, corticosteroids, antivirals, and 
immunomodulatory treatment. This level of detail allowed 
us to distinguish baseline vulnerability from acute disease-
related abnormalities and to examine changes during hos-
pitalization rather than relying solely on admission data. 
Multimorbidity was defined a priori as the presence of at 
least two chronic conditions unrelated to COVID-19 and 
was analyzed as a binary variable.

3.3. Phenotype classification
Because SARS-CoV-2 positivity alone does not establish the 
reason for hospitalization in older adults, admission pheno-
type was determined by expert-led manual adjudication rather 
than ICD-10 coding, discharge diagnoses, or automated data-
base rules. The objective was to identify the principal acute 
process responsible for hospital admission and to minimize 
misclassification typical of administrative datasets.

Phenotype assignment followed a 2-step review process, 
with initial assessment by a general practitioner and independ-
ent verification by an infectious disease specialist. Uncertain 
cases were resolved by interdisciplinary diagnostic consensus.

Two a priori clinical phenotypes were defined. Typical 
COVID-19 referred to admission primarily for acute COVID-19 
respiratory disease, defined by hypoxaemia and/or radiolo-
gically confirmed pneumonia in the presence of compatible 
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respiratory symptoms. Incidental SARS-CoV-2 infection re-
ferred to admission primarily for another acute medical or 
surgical condition, with SARS-CoV-2 infection detected on 
routine testing but not considered the main cause of hospit-
alization. Thus, the comparison was between 2 clinically dis-
tinct real-world phenotypes: admission due to COVID-19 
respiratory disease and admission for a non-COVID acute 
condition with coincidental SARS-CoV-2 infection.

3.4. Data collection and outcomes
Baseline variables included age, sex, and multimorbidity, 
defined as the presence of at least two chronic conditions un-
related to COVID-19. Variables reflecting geriatric vulner-
ability, including functional and cognitive status, were ex-
tracted from routine admission documentation. To assess 
inflammatory and prothrombotic burden, C-reactive pro-
tein (CRP), interleukin-6 (IL-6), and D-dimer levels were 
recorded both at admission and at the highest value observed 
during hospitalization. Oxygen saturation (SpO2) was recor-
ded at admission and at its lowest level during the hospital 
stay. The primary outcome was all-cause mortality within 
180 days of admission. Long-term vital status was determined 
by registry-based follow-up available for the parent cohort.

3.5. Statistical analysis
Continuous variables are presented as medians with inter-
quartile ranges (IQR) and were compared using the Mann–
Whitney U test. Categorical variables are presented as counts 
and percentages and were compared using the chi-square 
test or Fisher’s exact test, as appropriate. Survival up to 180 
days was assessed using Kaplan–Meier estimates, with 
between-group differences evaluated by the log-rank test. 

The association between admission phenotype and 180-day 
mortality was examined in a multivariable logistic regression 
model including phenotype as the main exposure and age 
and multimorbidity as prespecified confounders. Variables 
reflecting acute disease severity during hospitalization were 
not included because they were considered part of the phen-
otype rather than baseline confounders. The regression 
model was kept simple, including only age and multimorbid-
ity as baseline confounders. Respiratory variables, inflam-
matory markers, and in-hospital factors were not included 
because they were closely related to the admission pheno-
type itself and to the severity of the acute illness, rather than 
representing independent baseline confounders. The small 
size of the incidental SARS-CoV-2 group was another reason 
to avoid a more extensive model. Results are reported as odds 
ratios (OR) with 95% confidence intervals (CI). All tests were 
two-sided, and p-values below 0.05 were considered statist-
ically significant.

4. RESULTS

The study included 306 patients, of whom 266 were classified 
as having typical COVID-19 and 40 as having incidental 
SARS-CoV-2 infection. Baseline characteristics are shown in 
Table 1. Both groups had a high prevalence of multimorbidity, 
affecting 79.2% of patients with typical COVID-19 and 89.7% 
with incidental SARS-CoV-2 infection (p = 0.122). The distri-
bution of most chronic conditions was similar across groups. 
In contrast, a history of stroke/TIA (33.3% vs 17.7%; p = 0.022) 
and chronic liver disease (20.5% vs 4.5%; p = 0.001) was more 
frequent in patients with incidental infection.

Variable
Total

(n = 306)
Typical COVID-19

(n = 266)
Incidental SARS-CoV-2

(n = 40)
P-value

Demographics

Age, years 74 [67–81] (n = 305) 74 [67–82] (n = 266) 74 [67–78.5] (n = 39) 0.591

Male sex 143/305 (46.9%) 126/266 (47.4%) 17/39 (43.6%) 0.659

Baseline geriatric profile

Severe functional limitation (Performance Status 3) 58/303 (19.1%) 50/264 (18.9%) 8/39 (20.5%) 0.816

Cognitive disturbance at admission 95/305 (31.1%) 85/266 (32.0%) 10/39 (25.6%) 0.427

Multimorbidity and comorbidities

Multimorbidity (≥2 chronic conditions) 245/304 (80.6%) 210/265 (79.2%) 35/39 (89.7%) 0.122

Hypertension 203/304 (66.8%) 176/265 (66.4%) 27/39 (69.2%) 0.727

Diabetes 99/304 (32.6%) 84/265 (31.7%) 15/39 (38.5%) 0.400

Cardiovascular disease (non-hypertension) 186/304 (61.2%) 160/265 (60.4%) 26/39 (66.7%) 0.452

Kidney disease 41/303 (13.5%) 32/264 (12.1%) 9/39 (23.1%) 0.062

Liver disease 20/304 (6.6%) 12/265 (4.5%) 8/39 (20.5%) 0.001

Malignancy (active or history) 59/304 (19.4%) 49/265 (18.5%) 10/39 (25.6%) 0.292

Previous stroke/TIA/cerebrovascular disease 60/304 (19.7%) 47/265 (17.7%) 13/39 (33.3%) 0.022

Pulmonary disease 36/304 (11.8%) 32/265 (12.1%) 4/39 (10.3%) 1.000

Table 1. Baseline characteristics according to admission phenotype.
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Data are presented as median [IQR] (n) or n/N (%). P-val-
ues were calculated using the Mann–Whitney U test for age 
and the chi-square test or Fisher’s exact test, as appropriate, 
for categorical variables. Cognitive disturbance was defined 
as any documented abnormal cognitive status at admission 
(score ≥1 on the admission scale). Multimorbidity was defined 
as ≥2 chronic conditions unrelated to COVID-19. Malignancy 
includes active cancer or a history of cancer.

Patients admitted for typical COVID-19 had lower oxy-
gen saturation at admission than those with incidental 
SARS-CoV-2 infection and were more likely to present with 
dyspnoea and radiological pneumonia. CRP concentrations 
at admission were higher in the typical COVID-19 group, 

while D-dimer concentrations were higher in the incidental 
group. IL-6 concentrations at admission were similar between 
groups (Table 2).

Data are shown as median (IQR) or n/N (%). Continuous 
variables were compared with the Mann–Whitney U test 
and categorical variables with the chi-square or Fisher exact 
test, as appropriate.

Differences observed at admission were also reflected in 
the subsequent course of hospitalization. Table 3 summar-
izes the use of respiratory support and COVID-19-directed 
treatment, as well as the highest inflammatory marker val-
ues and the lowest recorded oxygen saturation during the 
hospital stay.

Table 2. Admission clinical and laboratory findings according to admission phenotype.

Variable
Total 

(n = 306)
Typical COVID-19 

(n = 266)
Incidental SARS-CoV-2 

(n = 40)
P-value

Clinical findings at admission

SpO2 at admission, median (IQR) 94.0 (90.0–96.0) 93.0 (90.0–96.0) 95.0 (93.0–97.0) 0.005

Dyspnoea, n (%) 180/305 (59.0) 171/266 (64.3) 9/39 (23.1) <0.001

Radiologically confirmed pneumonia, n (%) 235/299 (78.6) 213/260 (81.9) 22/39 (56.4) <0.001

Laboratory findings at admission 

CRP, mg/L, median (IQR) 67.0 (28.9–127.6) 75.2 (33.3–135.1) 34.8 (16.4–93.4) 0.007

IL-6, pg/mL, median (IQR) 43.2 (17.1–90.8) 43.6 (17.3–95.3) 26.9 (13.4–62.4) 0.325

D-dimer, ng/mL, median (IQR) 1.2 (0.7–2.2) 1.1 (0.7–2.0) 2.2 (1.0–5.5) 0.016

Table 3. In-hospital course, treatment, and laboratory extremes according to admission phenotype.

Variable
Total 

(n = 306)
Typical COVID-19 

(n = 266)
Incidental SARS-CoV-2 

(n = 40)
P-value

Respiratory course

Lowest SpO2 during hospitalization, 
median (IQR) 87.0 (80.8–91.0) 86.0 (80.0–91.0) 91.0 (87.0–93.0) <0.001

Any oxygen therapy during hospital stay, 
n (%) 248/305 (81.3) 224/266 (84.2) 24/39 (61.5) <0.001

Invasive mechanical ventilation, n (%) 52/305 (17.0) 46/266 (17.3) 6/39 (15.4) 0.767

Inflammatory / thrombotic peaks 

Peak CRP, mg/L, median (IQR) 110.5 (52.5–185.8) 113.1 (52.1–188.3) 95.3 (56.5–167.2) 0.830

Peak IL-6, pg/mL, median (IQR) 58.5 (23.6–157.6) 58.0 (25.5–157.0) 59.3 (18.0–172.2) 0.946

Peak D-dimer, ng/mL, median (IQR) 1.9 (1.1–6.2) 1.8 (1.0–6.2) 2.3 (1.2–6.2) 0.308

Treatment during hospitalisation

Corticosteroids, n (%) 228/305 (74.8) 213/266 (80.1) 15/39 (38.5) <0.001

Antivirals (remdesivir), n (%) 153/305 (50.2) 142/266 (53.4) 11/39 (28.2) 0.003

Immunomodulators (tocilizumab 
or baricitinib), n (%) 51/306 (16.7) 51/266 (19.2) 0/40 (0.0) <0.001

Hospital course

Length of stay, days, median (IQR) 12.0 (9.0–16.0) 12.0 (9.0–15.8) 16.0 (11.5–25.5) <0.001
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Immunomodulators were defined as tocilizumab and/or 
baricitinib. Variables unavailable in the source dataset were 
not included.

P-value calculated using the chi-square test or Fisher’s 
exact test, as appropriate.

In multivariable logistic regression adjusted for age and 
multimorbidity, incidental SARS-CoV-2 infection was asso-
ciated with lower odds of 180-day mortality than typical 
COVID-19 (Table 4B).

5. DISCUSSION

The admission phenotype was associated with long-term risk 
in this cohort of older adults with SARS-CoV-2 infection. 
Patients admitted for typical COVID-19 respiratory disease 
had higher 180-day mortality than those with incidental 
SARS-CoV-2 infection, despite a less adverse chronic disease 
profile. This suggests that the prognosis of older SARS-CoV-2-
positive inpatients may not be explained solely by baseline 

Figure 1. Kaplan–Meier curves for 180-day all-cause mortality according to admission phenotype in patients aged 
60 years or older with SARS-CoV-2 infection.

Outcome Typical COVID-19 (n = 266) Incidental SARS-CoV-2 (n = 40) P-value

Deaths within 180 days, n (%) 114/266 (42.9) 9/40 (22.5) 0.014

Table 4A. 180-day all-cause mortality by admission phenotype.

Variable OR 95% CI P-value

Incidental SARS-CoV-2 phenotype 0.40 0.18–0.89 0.027

Age, per year 1.06 1.03–1.09 <0.001

Multimorbidity 1.80 0.93–3.48 0.079

Table 4B. Multivariable logistic regression for 180-day all-cause mortality.
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comorbidity and that the acute admission phenotype may 
carry additional prognostic information. This interpretation 
is consistent with previous studies showing that SARS-CoV-2-
positive hospitalizations are clinically heterogeneous and 
that separating admission for typical COVID-19 respiratory 
disease from incidental SARS-CoV-2 infection is methodo-
logically important.1,3,4

The clinical and laboratory findings were in keeping with 
this interpretation. Typical COVID-19 was associated with lo-
wer oxygen saturation and higher CRP concentrations, consist-
ent with acute hypoxaemic respiratory disease and a stronger 
inflammatory response. In contrast, incidental SARS-CoV-2 
infection was associated with higher D-dimer levels, which 
may reflect the acute non-respiratory conditions leading to 
admission rather than the viral infection itself. Taken to-
gether, these findings support the view that SARS-CoV-2-
positive admissions should not automatically be treated as 
a uniform clinical group. Such heterogeneity is also consist-
ent with seroepidemiological observations from Poland in-
dicating that many SARS-CoV-2 infections may have re-
mained previously unrecognized.11

The observed difference persisted after adjustment for 
age and multimorbidity. This suggests that the classification 
was not fully explained by baseline vulnerability alone. At the 
same time, this finding should be interpreted with caution, 
as frailty is known to be associated with adverse COVID-19 
outcomes in older adults and was not fully captured in our 
analysis.7 The regression model was kept simple and in-
cluded only age and multimorbidity as baseline confounders. 
Respiratory variables, inflammatory markers, and in-hospital 
factors were not included because they were closely related 
to the admission phenotype itself and to the severity of the 
acute illness, rather than representing independent baseline 
confounders. The small size of the incidental SARS-CoV-2 
group further limited the extent of adjustment. Residual 
confounding, including frailty, treatment variation, and vac-
cination status, cannot be excluded.

These findings are also relevant to the interpretation of 
hospital-based COVID-19 cohorts. Analyses that combine all 
SARS-CoV-2-positive admissions into a single category may 
misattribute outcomes, especially in settings where infection 
status influenced placement of care but not necessarily the 
main reason for hospitalization. Mixing patients admitted be-
cause of COVID-19 with those admitted for other acute con-
ditions may affect mortality estimates, biological interpreta-
tion, and comparability across studies. This concern has also 
been raised in previous EHR-based and adjudicated studies.1,3,6

The same distinction has practical implications for the 
organization of care, because patients with incidental infec-
tion often require management determined primarily by the 
admitting pathology rather than by the infection itself.

This study has several limitations. It was retrospective, 
single-center, and included a relatively small incidental 
group, which limited the precision of comparisons and the 
extent of multivariable adjustment. Differences in testing 
intensity during hospitalization may have affected peak 
laboratory values, particularly D-dimer and IL-6. Residual 

confounding cannot be excluded, including that related to 
frailty, treatment variation, and vaccination status. Mul-
timorbidity was captured as a binary variable rather than 
with a weighted comorbidity index. The main strengths of 
the study were patient-level adjudication of the reason for 
admission, an independent 2-physician review with con-
sensus resolution, and ascertainment of the 180-day mortal-
ity in an older inpatient cohort.

6. CONCLUSION

Typical COVID-19 respiratory disease and incidental SARS-
CoV-2 infection appear to represent distinct clinical pheno-
types in older inpatients and may not be best analyzed as 
a single SARS-CoV-2-positive cohort. In this study, admission 
for typical COVID-19 was associated with higher 180-day 
mortality than incidental SARS-CoV-2 infection, even after 
adjustment for age and multimorbidity. These findings sug-
gest that pathogen positivity alone may be an insufficient 
proxy for clinical triage or outcome attribution in older 
adults. They also support the value of careful clinical adju-
dication of the primary reason for admission in epidemiolo-
gical studies and in the organization of care.
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