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O rgan transplantation is considered one of the 
major achievements of the twentieth century. 
Over the decades, it has helped save many lives. 

Yet the supply of available organs for patients in Ger-
many who need them has been critically low for years 
now, without any discernible trend toward improve-
ment. Waiting times for organs are longer here than in 
any other developed western country, and several 
people die every day while still on the waiting list (1). 
Moreover, the clinical outcome of cadaveric organ 
transplantation (heart, lung, liver, kidney) is worse in 
Germany than in other countries on average because 
of the advanced disease stage of the recipients, who 
have often waited a long time for their transplant (2). 

The problem of long waiting times is due to the low 
rate of organ donation, which, having been low for 
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decades, dropped in 2017 to a level below 10 donors 
per million inhabitants for the first time ever. This 
puts Germany in last place among the Eurotransplant 
countries, some of whose organ donation and trans-
plantation rates are three times as high (3). It must be 
borne in mind that each organ donation can grant its 
recipients many additional years of life (4, 5). 

Whenever decisions regarding end-of-life–care 
(EOLC) have to be taken, a wide variety of obstacles 
can stand in the way of organ donation, which arise 
from the medical, judicial, ethical, and human com-
plexity of the overall situation. Only patients who are 
in intensive care and demonstrate irreversible loss of 
brain function (ILBF) can be considered as potential 
organ donors. The obstacles that must be actively 
overcome include the following: 
● the absence of a legal presumption of willingness 

to donate unless the patient has made a prior state-
ment of his or her willingness to do so, and the 
consequent absence of broad social agreement 
with regard to such a presumption 

● labor-intensiveness
● doctors’ shiftwork
● high caseload and a simultaneous staff shortage 
● the focusing and restriction of medical attention to 

immediate cures
● economic pressure on hospitals.
Studies have shown that a major reason for the low 

number of organ donors in Germany is a deficit in the 

recognition of patients who may have impending irre-
versible loss of brain function (ILBF) in the hospitals 
that are capable of organ retrieval (6–11). The fact 
that there are many (1248) such hospitals with an 
 intensive care unit in Germany makes it difficult to 
detect a rare event such as potential ILBF in an inten-
sive care patient. As a result, fewer than 1000 persons 
become organ donors among the approximately 
950,000 who die in Germany every year. Most of the 
hospitals that are capable of organ retrieval do not 
recognize or report even a single patient with poten-
tial ILBF (12). 

In order to understand why many patients in inten-
sive care are never diagnostically evaluated for ILBF, 
the eastern regional division of the German Organ 
Procurement Organization (DSO, in the states of 
 Saxony, Saxony-Anhalt, and Thuringia) has been 
conducting a voluntary retrospective analysis of all 
patients who died with a relevant degree of brain dys-
function. The study, which began more than five years 
ago, makes use of a computer program called DSO 
Transplantcheck (which we shall call Transplant-
check in this article) followed by inspection of the 
medical records by the transplantation representative 
at the given institution, in cooperation with the re-
sponsible DSO coordinator. The data for 2016 reveal 
only 121 cases in which organ donation became a 
reality among more than 7889 cases of death due to 
loss of brain function (10). A retrospective analysis of 

FIGURE 1

DETECT is a tool for the time-controlled evaluation of data imported from the patient data management system (PDMS) and applies certain defined criteria to identify 
 patients with potentially impending irreversible loss of brain function (ILBF), then correspondingly sends targeted messages to a transplantation representative (TXR) in 
the hospital where the patient is being treated. Notification of the TXR by DETECT initiates structured further procedures in the hospital.
*1 Neuro-intensive care specialist, neurologist, neurosurgeon, ward attending; *2 patient data management systems in the intensive care unit. 
DSO, German Organ Procurement Organization (Deutsche Stiftung Organtransplantation); ICM, integrated care manager; TXR, transplantation representative. 
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individual cases identified 500 patients who died 
without ever having undergone diagnostic evaluation 
for ILBF; many of these patients may well have had 
ILBF without being adequately tested for it (10). Such 
deficits were found in all categories of hospitals with 
intensive care units, even though the DSO eastern re-
gion has long had one of the highest organ donation 
rates among all the regions of Germany. 

An electronic screening tool called DETECT 
(“screening for potential brain DEath in paTiEnts 
with severe brain damage and clinically asCerTained 
loss of cerebral functions”) was developed at the Uni-
versity Hospital Dresden (UKD) in order to prospec-
tively identify patients with impending or current 
ILBF and thereby close the detection gap. 

In this cohort trial, we studied the hypothesis that 
the implementation of the DETECT screening tool at 
UKD improved detection of ILBF compared to its 
non-implementation at the four other university hos-
pitals located in the eastern DSO region of Germany. 

Methods
Automated screening
The electronic DETECT screening tool was imple-
mented in the patient data management system (PDMS) 
of UKD in order to optimally identify patients with 
 potential ILBF. In an initial developmental phase, 
simulations were conducted in which the tool was 
 applied to retrospective data from 2016 and 2017 and 
cross-checked against data from the Transplantcheck 
software of the DSO. The program was initiated as a 
test from January to March 2018; from April 2018 
 onward, it has been used regularly for prospective 
screening in the intensive care units of UKD. 

In order to develop an automated screening algo-
rithm, criteria for potential ILBF that can be consis -
tently measured and reliably documented in an intensive 
care unit several times per day were defined in an inter-
disciplinary dialogue among intensive care physicians, 
neurologists, and neurosurgeons. The tool primarily 
 assessed two hard criteria: 
● coma, as rated on the Richmond Agitation 

 Sedation Scale (RASS) and the Glasgow  Coma 
Scale (GCS) (both of these are well-established 
neurological scores for the quantification of con-
sciousness; a low sum indicates possible coma) 

● loss of the pupillary light reflex as evidence of 
brainstem areflexia. 

These documented parameters are already included 
in treatment guidelines for intensive care and can thus 
be comprehensively ascertained (13).

Further, soft indicators can optionally be consid -
ered for a better assessment of the situation 
 (eMethods).

The screening process is implemented on all inten-
sive care units of UKD except the pediatric intensive 
care unit (114 beds overall), without the need for any 
additional documentation, by way of a PDMS system 
called Integrated Care Manager (ICM). The hard and 
soft criteria for potential ILBF that are relevant to 

screening are retrieved periodically (every twelve 
hours) for all inpatients, stored, and then read into the 
screening tool. The tool then generates a case list, 
which is filtered according to defined criteria with 
LINQ (Language Integrated Query). If the hard crite-
ria mentioned above are present, the screening is posi-
tive and an e-mail with detailed relevant data is sent to 
the hospital’s transplantation representative and to the 
treating intensive care physicians (Figure 1). 

Transplantcheck
The methods used in Transplantcheck are described in 
eMethods (6, 10, 14). 

Study design
To evaluate the adequacy of the screening tool, study 
endpoints measured before and after its introduction 
(i.e., in the reference period from January to December 
2017 versus the evaluation period from April 2018 to 
March 2019) were subjected to a comparative analysis. 
These endpoints were:
● the frequency of undetected potential ILBF
●  the determination of current ILBF (according to 

the guideline of the German Medical Association) 
(15) 

● effectuated organ donations
● reports to the DSO without any effectuated organ 

donation. 
The analysis was based on anonymized data from 

the routinely conducted Transplantcheck analyses of 
the university hospitals in the eastern DSO region. 

TABLE 1

Results of the Breslow–Day test

*Breslow-Day test
DSO, German Organ Procurement Organization (Deutsche Stiftung Organtransplantation) 
ILBF, irreversible loss of brain function; REF, reference; UKD, Universitätsklinkum Dresden

Study endpoints

Undetected potential ILBF

– Reference period

– Evaluation period 

ILBF

– Reference period

– Evaluation period 

Effectuated organ donation

– Reference period

– Evaluation period 

report to DSO without organ donation

– Reference period

– Evaluation period 

UKD

Odds ratio [95% confidence interval)

REF

0.07 [0.01; 0.57]

REF

2.23 [1.03; 4.82]

REF

2.21 [0.86; 5.7]

REF

1.84 [0.77; 4.39]

Other university hos-
pitals (DSO east)

REF

1.11 [0.66; 1.88]

REF

1.31 [0.87; 1.97]

REF

1.11 [0.65; 1.9]

REF

1.27 [0.85; 1.89]

p*

0.002

0.234

0.214

0.447
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These analyses of potential organ donations pro-
vided the basis for the development of a targeted pro -
spective screening tool for the electronic detection 
and reporting of patients with severe brain dysfunc-
tion. 

In order to reliably exclude secular trends 
 affecting the study endpoints mentioned above in-
dependently of the introduction of the DETECT 
screening tool at UKD, analogous analyses 
were carried out in parallel in a second cohort, 
namely, the other four univeristy hospitals in the 
eastern DSO region, in which  DETECT was 
not implemented. Patients under age 16 were 
 excluded from the analysis, as the screening 
tool has not yet been applied in pediatric intensive 
care units. 

Diagnostic efficacy
The diagnostic efficacy of the DETECT screening tool 
was evaluated by an analysis of the cases that it de-
tected, cross-checked against the relevant cases in the 
Transplantcheck analysis and in relation to the overall 
number of patients treated in the intensive care units. 

The following types of cases that are to be detected 
were considered relevant to the assessment of the 
diagnostic efficacy of the screening tool: 
● cases of potential ILBF that were not detected, as 

indicated by the Transplantcheck analysis
● effectuated organ donations
● reports to the DSO without any effectuated organ 

donations
● non-consent of the patient’s family in cases of 

 potentially imminent ILBF.

TABLE 2

Baseline features and study endpoints in the two cohorts 

DSO, German Organ Procurement Organization (Deutsche Stiftung Organtransplantation); ILBF, irreversible loss of brain function

Demographic variables

Age (years; mean ± standard deviation)

Male patients (number and percent)

Type of brain damage (number and percent)

Hemorrhagic stroke

Ischemic stroke

Trauma

Hypoxia/ischemia

Infection/inflammation

Other

Study endpoints (number, percent, 95% confidence interval)

Undetected potential ILBF

ILBF

Effectuated organ transplantation

Report to DSO without 
organ transplantation

Universitätsklinikum  
Dresden

Overall

(n = 309)

70.4 
(14.4)

183
 (59.2%)

88
 (28.5%)

106
 (34.3%)

54 
(17.5%)

55 
(17.8%)

2
 (0.7%)

4 
(1.3%)

15  
(4.9%)

31  
(10%)

20  
(6.5%)

23  
(7.4%)

Reference 
period

(n = 164)

71 
(13.6)

96
 (58.5%)

40 
(24.4%)

58 
(35.4%)

30 
(18.3%)

33 
(20.1%)

1 
(0.6%)

2 
(1.2%)

14  
(8.5% [5.1; 

13.9])

11  
(6.7% [3.7; 

11.7])

7  
(4.3% [1.9; 

8.7])

9  
(5.5% [2.8; 

10.2])

Evaluation 
period

(n = 145)

69.8 
(15.3)

87
 (60%)

48
 (33.1%)

48
 (33.1%)

24
 (16.6%)

22
 (15.2%)

1 
(0.7%)

2
 (1.4%)

1  
(0.7% [0.01; 

4.2])

20  
(13.8% [9; 20.4])

13 
(9% [5.2; 14.9])

14 
 (9.7% [5.7; 

15.7])

p

0.48

0.79

0.61

University hospitals of the DSO eastern region 
other than the Universitätsklinikum Dresden

Overall

(n = 1060)

69.2
 (15.3)

624 
(58.9%)

333
 (31.4%)

318
 (30%)

150 
(14.2%)

201
 (19%)

17
 (1.6%)

41
 (3.9%)

59  
(5.6%)

105  
(9.9%)

57  
(5.4%)

110  
(10.4%)

Reference 
period

(n = 529)

70.1
 (15.1)

316 
(59.7%)

174 
(32.9%)

160
 (30.3%)

75
 (14.2%)

86
 (16.3%)

9
 (1.7%)

25
 (4.7%)

28  
(5.3% 

[3.7;7.6])

46  
(8.7% 

[6.6;11.4])

27 
( 5.1% [3.5; 

7.4])

49 
(9.3% [7.1; 

12.1])

Evaluation
period

(n = 531)

68.3
 (15.4)

308 
(58%)

159
 (29.9%)

158
 (29.8%)

75
 (14.1%)

115
 (21.7%)

8
 (1.5%)

16
 (3%)

31  
(5.8%; [4.1; 8.2])

59  
(11.1%; 

[8.7;14.1])

30  
(5.7% [4;8])

61  
(11.5% [9; 14.5])

p

0.06

0.57

0.23
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Statistical analysis
Statistical analysis was performed with the STATA 
 program (Version 12.1, StataCorp, College Station, TX, 
USA). The frequency of undetected potential ILBF was 
the primary endpoint of this study. Further endpoints 
included the frequency of detected ILBF, effectuated 
organ donations, and reports to the DSO without any 
effectuated organ donation. Frequencies were reported 
in absolute terms and as percentages, along with 95% 
confidence intervals (CI). Age was reported as mean ± 
standard deviation (SD). Demographic data and diag-
noses were comparatively analyzed with the chi-square 
test, Fisher’s exact test, and the t test for independent 
samples. Changes in risk before and after the introduc-
tion of the tool, and the associated 95% CI, were cal -
culated for each endpoint. Changes in risk in the two 
cohorts (UKD and the other regional university hospi -
tals) were tested for homogeneity with the Breslow-
Day test. p-values are given as descriptive parameters. 

The frequency of undetected cases of potential 
ILBF at UKD, as determined with the aid of the 
Transplantcheck analysis, was the reference standard 
for the calculation of sensitivity, specificity, and posi-
tive and negative predictive value as measures of the 
diagnostic efficacy of the automated screening tool. 

Results
Comparative analyses of the observation periods 
within the cohorts 
During the 24-month period of observation, 309 pa-
tients in the UKD who died after sustaining primary or 
secondary brain damage that qualified them for the de-
fined cohorts were identified by Transplantcheck; the 
corresponding number of patients in the comparison 
hospitals was 1060. The two groups of patients did not 
differ with respect to age (70 ± 14 vs. 69 ± 15 years; 
p = 0.19), sex (59.2% vs. 58.9% male; p = 0.91), or type 
of brain damage (p = 0.06). Nor did they differ with re-
spect to the numbers of cases analyzed by Transplant-
check during the two study periods (01/2017–12/2017 
vs. 04/2018–03/2019) (p = 0.33). 

There were fewer undetected cases of potential 
ILBF at UKD during the evaluation period than dur-
ing the reference period before the introduction of the 
DETECT screening tool (1/145; 0.69; 95% CI: [0.01; 
4.2] vs. 14/164; 8.54; [5.05; 13.92]). In the compari-
son cohort of regional university hospitals, no rel-
evant difference was seen between the two study peri-
ods with respect to undetected cases of potential ILBF 
(31/531; 5.84; [4.12; 8.19] vs. 28/529; 5.29; [3.66; 
7.57]). The resulting absolute changes of risk (−7.85; 
[−3.36; −12.33] vs. 0.55; [−2.21; 3.30]) differed sig-
nificantly between the two cohorts (p  =  0.002).

There was a 7.09% absolute increase [0.29; 13.88] 
in the detection of ILBF at UKD during the evalu-
ation period compared to the reference period, and a 
2.42% increase in the cohort of other university hos-
pitals in the region [–1.18; 6.01]. The nominal differ-
ence between these absolute risk changes may have 
arisen by chance (p = 0.234); the same holds for the 

nominal differences between risk changes for effectu-
ated organ donations (4.70%; [−0.89; 10.28] vs. 
0.55%; [−2.17; 3.26]; p = 0.214) and reports to the 
DSO (4.17%; [−1.77; 10.11] vs. 2.22%; [−1.44; 5.89]; 
p = 0.447). The odds ratios underlying the statistical 
tests are given in Table 1. 

A comparative presentation of the two cohorts with 
respect to demographic variables, diagnoses, and 
study endpoints during the two study periods is given 
in Table 2 and supplemented in Figure 2. 

No difference was found with respect to the deter-
mination of a current ILBF, the frequency of effectu-
ated organ donations, or reports to the DSO (p >0.05).

The diagnostic efficacy of the DETECT screening tool
From April 2018 to March 2019, a total of 5892 pa-
tients who were treated in the intensive care units of 
UKD had their data registered by the automated screen-
ing tool that was implemented there. A retrospective 
analysis by Transplantcheck of the 145 patients who 
died with primary or secondary brain damage yielded 
42 relevant cases with respect to screening for a po -
tential ILBF or for the performance of a diagnostic 
 assessment for ILBF. The sensitivity and specificity of 
automated screening (Table 3) for the detection of a 
 potential ILBF were 97.6% [87.4; 99.9] and 97.4% 
[96.9; 97.8], respectively, with an overall accuracy of 
97.4% [96.9; 97.8]. The positive and negative predic-
tive values were 21.0% [18.5; 23.9] and 99.98% 
[99.88; 99.99], respectively. 

The case analyses in UKD in a comparison across 
the two observation periods, and in comparison with 
the other university clinics, are shown in the eFigure.

Discussion
For decades now, Germany has had one of the lowest 
organ donation rates among all developed countries, 
without any trend toward improvement. Whenever 
decisions regarding end-of-life-care (EOLC) must be 

TABLE 3 

2 × 2 table: analysis of screening after implementation

PPV: (probability that a case predicted to be relevant is actually relevant): 0.21
NPV: (probability that a case predicted to be irrelevant is actually irrelevant): 0.99
Sensitivity: (probability that a relevant case is predicted to be relevant): 0.98
Specificity: (probability that an irrelevant case is predicted to be irrelevant): 0.97
ILBF: irreversible loss of brain function

Finding

Positive
– detection by 

 DETECT and 
evaluation 

Negative
– no detection by 

DETECT, no 
evaluation 

Overall

Relevant case, 
potential ILBF

41

 1

42

Not a relevant case,  
no potential ILBF

154

5696

5850

 Overall

195

5697

5892
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taken, multiple and complex obstacles stand in the way 
of organ donation, hindering the detection of potential 
donors in the hospitals where the retrieval of donated 
organs for transplantation can be carried out. 

In the present proof-of-concept study, we show that 
the goal of bridging this donor detection gap can in-
deed be attained with a screening tool that automati-
cally and prospectively identifies patients with poten-
tially impending ILBF (as determined retrospectively 
with Transplantcheck). In the single year of its use, 
the DETECT screening tool prospectively identified 
195 patients in the intensive care stations of UKD 
who met the defined criteria for detection by the tool; 
this was a modest number compared to the overall 
total of 5892 patients who were treated there. The 
retrospective analysis with Transplantcheck revealed 
that 42 patients were directly relevant for recognition 
by the tool and subsequent evaluation. Moreover, the 
statistical comparison of undetected cases before and 
after the introduction of the tool revealed a reduction 
of the detection gap for patients with potential ILBF 
at UKD. In contrast, the detection gap remained un-
changed in the other four university hospitals in the 

eastern DSO region, where general conditions were 
the same but the DETECT tool had not been intro-
duced. No comparable screening approach is known 
to us from the literature. 

The comparison with the retrospective evaluation 
by Transplantcheck revealed that the tool was able to 
detect relevant cases of potential ILBF with a sensi-
tivity of 97.6%, a specificity of 97.4%, a positive pre-
dictive value of 0.21, and a negative predictive value 
of 0.99 (Table 3). There was only a single case of po-
tential ILBF that was not considered during our study 
phase; this case had, in fact, been recognized by the 
DETECT tool and reported, yet the option of organ 
donation nevertheless was not appropriately evalu-
ated thereafter. This fact merely underscores the com-
plexity of our shared task of increasing the number of 
organ donations. 

The screening tool helps overcome one of the 
major hurdles that are present at the beginning of the 
organ donation process, i.e., the identification of rel-
evant patients despite their relative rarity . This inter-
pretation of our findings is lent further weight by the 
fact that, beyond the reduction of the detection gap, 

FIGURE 2 

Frequency (in percent) of the study endpoints, with 95% confidence intervals 
DSO, German Organ Procurement Organization (Deutsche Stiftung Organtransplantation); ILBF, irreversible loss of brain function; UKD, Universitätsklinikum Dresden

undetected potential ILBF report to DSO 
without organ donation

ILBF effectuated organ donations

20.0%

17.5%

15.0%

12.5%

10.0%

 7.5%

 5.0%

 2.5%

 0.0%

reference period (Universitätsklinikum Dresden)
evaluation period (Universitätsklinikum Dresden)

reference period (university hospitals of DSO eastern region other than UKD)
evaluation period (university hospitals of DSO eastern region other than UKD))
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we also found an increase in the number of detected 
current cases of ILBF and a trend toward an increase 
in the number of effectuated organ donations during 
the evaluation period in UKD, but not in the control 
institutions. The latter trend continued in 2020, with 
19 organ donations effectuated in UKD up to the time 
of writing of this article. 

We were surprised to see that two hard screening 
criteria sufficed for the successful establishment of 
this tool. Further, soft indicators were recorded as 
well and communicated to the transplantation repre-
sentative for detailed characterization of the patients, 
but they were not needed for the identification of 
 patients at risk of ILBF. 

Limitations
This study is limited by the fact that DETECT was 
only implemented in a single university hospital over 
a 12-month period. Nor can we exclude a possible ef-
fect of spectrum bias on our findings, as the reference 
data were acquired from the Transplantcheck anal -
yses, and therefore only patients who died were 
 selected for our comparative analysis of the cohorts. 
In this context, a possible difference in the types of 
brain damage in the two cohorts should also be men-
tioned as a potential source of bias, because, for 
example, intracerebral hemorrhages lead to ILBF 
more frequently than infectious processes. A differ-
entiated listing of the types of brain damage was not 
possible for 41 of the cases seen in the other regional 
university hospitals, as we only had access to pre-
viously coded diagnoses. Moreover, the lack of ran-
domization of the university hospitals further restricts 
the generalizability of our findings, even though their 
internal validity is strengthened by the evaluation of 
the tool in a single center over two time periods. 

Overview
Particularly in hospitals with a PDMS, DETECT has 
the advantage of not requiring any additional work 
for the purpose of documentation. To help make it 
comprehensively available, we are now working to 
incorporate DETECT in other PDMS systems. The 
percentage of hospitals with a PDMS is growing 
steadily and is now approximately 25% (16). We are 
also working to develop a universally implementable 
screening app with which the same parameters can be 
registered and analyzed without difficulty in hospi -
tals that still use paper documents. Both variants 
should become available in 2021. 

We are convinced that universal use of the 
 DETECT tool in intensive care units will eliminate 
the detection gap for patients with impending ILBF 
and thereby lead to a rise in the organ donation rate 
in Germany. In view of the new legal measures that 
have been in effect in Germany since 1 April 2019 to 
improve organ donation (Law on Better Cooperation 
and Better Structures for Organ Donation, Gesetz für 
bessere Zusammenarbeit und bessere Strukturen bei 
der Organspende, GZSO), along with the many tasks 

that confront institutional transplantation represen-
tatives and the legal duty to report each and every 
 potential organ donor, DETECT ought to enable the 
transplant representatives, whose role has been en-
hanced by the new legal rules, to focus their efforts 
more effectively on the relevant patients.
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Multiform Erythema After COVID-19 mRNA Vaccination
Two male patients, aged 75 and 68 (Patients A and 
B; left and right in the Figure, respectively), con-
sulted our urgent outpatient dermatology clinic on 
the same day, both of them because of skin 
changes that had arisen acutely, three and nine 
days (respectively) after their second vaccination 
against COVID-19. Patient A had received the 
BioNTech/Pfizer vaccine, and Patient B had 
 received the Moderna vaccine. Both patients had 
received their second vaccination four weeks after 
an uncomplicated initial vaccination with the same 
agent. Both of them were tested negative for 
SARS-CoV-2 on presentation to the dermatology 
clinic (rapid test and polymerase chain reaction for 
both patients). In each case, the clinical finding 
was of a mildly pruritic multiform erythema with 
erythematous/livid, partly target-like efflorescences 
not involving the mucous membranes, histologi-
cally consistent with a drug reaction. Patient A was 
treated with a systemic steroid (prednisolone) and 

Patient B with a topical steroid (betamethasone); the skin changes resolved completely within two weeks in both patients. Although exanthems 
have been described as appearing in up to 10–15% of patients with COVID-19 infection, corresponding skin changes after vaccination against 
COVID-19 have been reported to date only in rare cases. The fact that these changes arise a few days after vaccination implies that they are due 
to a delayed vaccination reaction. 
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Methods
Automated screening
Along with the hard indicators described in the article that are primarily 
registered by the DETECT screening tool, there are also supplementary, 
optional criteria that can be used in addition. 

Soft indicators may optionally be considered for better assessment of 
the situation where these have been documented and where the two hard 
indicators already indicate the presence of potential irreversible loss of 
brain function (ILBF). The defined soft indicators include the following: 
intracranial pressure (ICP) >50 mm Hg/cerebral perfusion pressure 
(CPP) <20 mm Hg for 15 minutes of more; serum sodium concentration 
<130 mmol/ or >150 mmol/L or a change in the serum sodium concen-
tration by >10 mmol/L in 24 hours; and status post cardiopulmonary 
 resuscitation. 

Transplantcheck
In the eastern region of the German Organ Procurement Organization 
(Deutsche Stiftung Organtransplantation, DSO), retrospective analyses 
were performed in hospitals for a number of years to explain why no ILBF 
diagnostic evaluation was initiated for patients who died as the result of 
primary or secondary brain damage. This was done by screening all cases 
treated in a hospital and retrospectively determining, on the basis of the 
medical records of patients who died with an ICD-10 diagnosis of primary 
or secondary brain damage, after having received artificial ventilation and 
without any absolute contraindication to organ donation, why no ILBF 
diagnostic evaluation was performed; the individual cases were then as-
signed to one of seven defined categories (14). Aside from effectuated 
organ donations and reports to the DSO, four of the seven categories were 
also considered relevant to our study, and were therefore analyzed in it 
(eFigure). These categories were as follows: lack of consent for organ do-
nation, as well as cases of presumably unrecognized potential ILBF that, 
according to a retrospective analysis, did in fact sustain a potential or actual 
ILBF during a definable period of time. This included patients with a poor 
neurological prognosis whose medical care was reduced to a palliative 
level, in some cases according to an advance directive in which organ do-
nation was not mentioned, without any discussion of the option of organ 
donation with the next of kin; it also included patients whose documented 
findings showed that an ILBF diagnostic evaluation would have been indi-
cated. The analysis of individual cases based on the medical records was 
carried out jointly by a physician designated as the transplantation repre-
sentative of the intensive care unit in question and a coordinator of the 
DSO. A comprehensive analysis of the organ donation potential of the east-
ern region of the DSO has already been published for the years 2014–2016 
(6, 10). 

eMETHODS  
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eFIGURE

Evaluation of Transplantcheck data from the other university hospitals in the eastern region of the German Organ Procurement Organization (DSO) not including 
UKD (above) and from UKD (below), for the reference period (left) and the evaluation period (right).
The overlapping circles in the lower diagram (right) depict the complete prospective detection by the DETECT tool, during the evaluation period at UKD, of all cases 
retrospectively characterized as relevant by the Transplantcheck analysis. The detection of patients with impending ILBF by the DETECT screening tool is linked to the 
Transplantcheck data (circles), with demonstration of the donor detection gap on the basis of the relevant cases (vertical bars). In the Transplantcheck analysis, all cases 
treated in a hospital were screened and the question was retrospectively asked, for all patients who died of primary or secondary brain damage, why no diagnostic 
 evaluation for ILBF had been performed; such patients were assigned to defined categories by individual case analysis. After the exclusion of patients with medical 
contra indications to organ donation, status post cardiopulmonary arrest, and absence of brainstem areflexia, the remaining cases (blue segment) were relevant to the 
question of identifiability by DETECT. These cases were individually analyzed and assigned to various categories: “effectuated organ donations (light blue),” “reports to 
the DSO without any effectuated organ donation (medium blue),” and “no consent for organ donation (light blue)” are the categories corresponding to presumably un -
detected cases (red region), subcategorized into “patient advance directive allowed stopping treatment without discussion of the option of organ transplantation (bright 
red),” “treatment reduction was agreed upon without discussion of the option of organ transplantation (medium red),” and “an ILBF diagnostic evaluation would have 
been indicated  (dark red).” The number of cases in the last-named category was essentially the same in the two observation periods in the university hospitals of the 
DSO eastern region not including UKD; in contrast, the corresponding numbers in UKD were 14 in the comparison period and only 1 in the reference period. 
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