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Introduction
Since December 2020, the COVID-19 pandemic in Germany was 

influenced by two new major factors: detection of new virus Variants 
of Concern (VOC) and the start of the vaccination campaign. This 
study sought to evaluate the effect of these factors on in-hospital 
mortality in a multicenter study. Recently published results of the 
CORONA-Germany study showed temporal pattern of in-hospital 
mortality during the year 2020, influenced mostly by patients’ age 
[1]. At this point in time, mutations of SARS-CoV-2 did not play a 
role as the first German patient with a VOC (202012/1; lineage 
B.1.1.7) was diagnosed on December 27th, 2020. However, from 
this time forward, frequency of B.1.1.7 increased and led to another 
rise of infection numbers in Germany from February to April 2021 
with an increase of hospital admissions [2]. It was reported that the 
B.1.1.7 variant led to higher rates of severe and/or fatal courses of 
the disease [3,4], but influence on in-hospital mortality of COVID-19 
patients is widely unknown. At the same time, the campaign started 
with vaccination of the elderly population (>80 years), in particular 
with those living in nursing homes. From December 26th, 2020, 
until March 31st, 2021, five percent of the German population 
received full immunization [5].

Methods
We conducted a multicenter, observational, prospective, 

epidemiological cohort study at 45 hospitals in Germany, all 
from the same hospital network. Design and prior results of the 
CORONA-Germany-Study have been published previously [1]. In 
the current analysis, all hospitalized SARS CoV-2 positive patients 
were included with a complete hospital stay until April 19th, 2021. 
This study sought to evaluate the influence of new VOC as well 
as the vaccination campaign on in-hospital mortality and on the 
respiratory system evaluations by capturing mortality, the need for 
ventilation, respiratory failure, pneumonia, and mean age across 
time and presenting as moving averages. The estimated proportion 
of mutations (based on RKI data [2]) was adjusted by weekly age 
means and was related to mortality using a quasibinomial model. 
Odds ratios and 95 % confidence intervals were shown. All p-values 
are two-sided. The significance level is 5%. All analyses were 
performed with R (R Core Team 2021).

Results
A total of 10624 patients were included into the study (69+/-

18 yrs., 47% female). Overall, 2021 (19%) patients died during the 
hospital stay and 1558 (15%) received mechanical ventilation for a 
median of 168 hours (IQR: 56, 371). Pneumonia was diagnosed in 
58% (n=6198) and respiratory failure in 52% (n=5476). Further 
relevant diagnoses were atrial fibrillation, acute renal failure, and 
cardiac decompensation (Table 1). Figure 1A shows rates of SARS-

CoV-2 infections caused by B.1.1.7 and daily incidences (based on 
RKI data [2]) in relation to hospital admissions, showing an increase 
of hospital admissions correlating with increasing incidences and 
higher rates of B.1.1.7. In-hospital mortality showed temporal 
variations (Figure 1B). Age of hospitalized patients decreased until 
the end of the study from a mean age of approximately 73 years on 
December 31st, 2020, to about 63 years on April 19th, 2021 (Figure 
1B). Age was related to mortality (Odds ratio & 95% confidence 
interval per year 1.086 [1.066, 1.107], p < 0.001), whereas the 
variant of concern SARS-CoV-2 B.1.1.7 had no association on in-
hospital mortality (10% increase: 1.014 [0.990, 1.039], p = 0.254). 
Rates of pneumonia, respiratory failure and ventilation increased 
since October 2020, without a clear relationship to SARS-CoV-2 
B.1.1.7.

Table 1: Patients characteristics of the CORONA-Germany 
study.

Patients Characteristic N (N = 10624)

Baseline data

Age (yrs) 10606 69 (±18)

Sex (female) 10624 5018/10624 (47)

Outcome data

Mortality 2021/10624 (19)

Ventilation 1558/10624 (15)

Hours of ventilation 1558 168 [56, 371]

Days of hospital stay 10624 8 [4, 16]

Diagnoses

ARDS 708/10624 (6.7)

Respiratory failure 5476/10624 (52)

Pneumonia 6198/10624 (58)

Cardiac decompensation 1142/10624 (11)

Atrial fibrillation and atrial 
flutter 2067/10624 (19)

Acute renal failure 1473/10624 (14)

Sepsis 917/10624 (8.6)

Therapies and procedures

Palliative care 1052/10624 (9.9)

ECMO 106/10624 (1.0)

Dialysis 399/10624 (3.8)

Note: Continuous data are shown as means +- standard 
deviations or medians [25th, 75th percentiles]. Categorical data are 
shown as N occurrences / N totals (percentages).
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Figure 1:
a)	 Daily admissions of COVID-19 patients to the participating 45 centers in 2020/2021 (blue color), daily incidence of 
Germany in 2020/2021 (red color, data used with kind approval by RKI, [2]), and percentage of SARS-CoV-2 B.1.1.7 (black 
color, data used with kind approval by RKI, [2]) and is in accordance with the scale of the left (blue) vertical axis.
b)	 Temporal change of mortality (red color) and age (blue color) with 95% confidence intervals. The black curve represents 
the proportion of weekly admissions of COVID cases with respect to the week with the most admissions (last week in 2020). 
As the values are scaled to [0,1] the proportion of admissions is in accordance with the scale of the left (red) vertical axis.

Discussion
This new analysis of the CORONA-Germany cohort surprisingly 

shows that the occurrence of B.1.1.7 did not seem to influence 
in-hospital mortality. Despite increasing prevalence of the VOC 
B.1.1.7 in Germany, age is still the major risk factor on in-hospital 
mortality. Vaccination of the elderly most likely led to a shift in 
admission of a younger patient population to our hospitals, which 
may explain lower in-hospital mortality rate. Challen et al. reported 
in a British matched cohort study of 54,906 patients in each arm, 
that the risk of mortality was increased by infection with B.1.1.7 [3]. 
Other analyses of 2,245,263 positive SARS-CoV-2 community tests 
and 17,452 deaths associated with COVID-19 in England showed 
that B.1.1.7 is not only more transmissible than pre-existing 
SARS-CoV-2 variants but may also cause more severe illness and 
higher mortality [4]. Both study designs were different, including 
high proportions of outpatients with positive SARS-CoV-2 tests 
regardless of symptoms. This study focused on in-hospital patients 
only and had high proportions of moderate and severe ill COVID-19 
patients with 58% of patients suffering from pneumonia and 52% 
from respiratory failure. Because of these selection differences, 
study results were not able to show the hazardous of B.1.1.7 in 
general, but they indicate that in patients who underwent hospital 

admission, existence of VOC B.1.1.7 did not affect in-hospital 
mortality. The major risk factor for in-hospital mortality was still 
patients’ age.

Limitation
The proportion of SARS-CoV-2 B.1.1.7 infections on the 

study population was estimated by data available for the general 
population in Germany detected by the authorities (RKI). The 
occurrence of B.1.1.7 was adjusted by age, as it is the strongest risk 
factor for mortality. Other potential risk factors were not included 
in the analysis. The observational period of patients with a clinically 
relevant proportion of B.1.1.7. infections >50% was only 6 weeks, 
which may have been too short to show an effect.

Conclusion
Despite a rise in new VOC (202012/1; lineage B.1.1.7) infections 

in Germany, in-hospital mortality did not increase. Age remained the 
major risk factor on mortality in hospitalized COVID-19 patients. 
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