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Summary

INTRODUCTION: Complex drug management is a com-
mon challenge in the treatment of geriatric patients. Pan-
demic scenarios, such as the current one (COVID-19), call
for a reduction of face-to-face meetings, especially for el-
derly patients. Therefore, the aim of the present study was
to compare the innovative concept of applying telemedical
assessment to geriatric patients in the emergency depart-
ment (ED) with ED standard treatment. The therapeutic
recommendations regarding drug management from the
two assessments were compared. A special focus was the
use of potentially inadequate drugs (PIMs) for geriatric pa-
tients according to the “Fit for the Aged” (FORTA) classifi-
cation.

METHODS: 50 patients (40% female) aged 270 years and
assessed with an Identification of Seniors at Risk Score
(ISAR score) of 22 admitted to the ED were prospectively
enrolled in this study between November 2017 and Febru-
ary 2018. In addition to the standard treatment in the ED,
co-evaluation via video transmission was independently
carried out by a board-certified geriatrician. Drug recom-
mendations by ED physicians (A) and the geriatrician (B)
were compared.

RESULTS: There was a significantly higher frequency of
recommendations regarding changes to preexisting med-
ication (p <0.001, n = 50) via geriatric telemedicine in com-
parison with standard ED treatment. The geriatrician in-
tervened significantly more often than the ED physicians:
discontinuation of a drug, p <0.001; start of a new drug,
p = 0.004; dose change of a drug, p = 0.001; n = 50).
Based on the additional therapy recommendations of the
geriatrician, the amount of medication taken by the pa-
tient was significantly reduced compared with standard ED
treatment (ED assessment t(49) = 0.622 vs geriatrician’s
assessment t(49) = 4.165; p <0.001; n = 50). Additionally,
the number of PIMs was significantly reduced compared
with standard medical treatment (p <0.001). The geriatri-
cian changed 53.9% of the drugs (35/65) whereas the ED

physicians changed only 12.3% (8/65). Recommendations
for immediate drug therapy, however, were made more
frequently by ED physicians (p <0.039, n = 50).

DISCUSSION: An early assessment of elderly emergency
patients by a geriatrician had a significant impact on the
number of drug interventions in the ED. The number of
PIMs could be significantly reduced. Whether this also has
a positive effect on the further inpatient course needs to
be investigated in further prospective studies. The study
was retrospectively registered at ClinicalTrials.gov
(NCT04148027).

Introduction

Due to increasing life expectancy within an ageing society,
treatment of geriatric patients in a hospital setting often has
to address specific clinical challenges, such as drug inter-
actions during poly-medication, increasing frailty, cogni-
tive decline and multiple diseases. This applies especially
to the emergency department (ED) [1], where fast and ef-
ficient medicine adapted to patients needs is crucial. In the
field of emergency medicine, sustained success of inpatient
treatment depends on adequate diagnosis and initiation of
age-appropriate therapy. An important aspect of drug ther-
apy management is that, as a result of changed pharma-
cokinetics and pharmacodynamics in older patients, many
therapeutic agents are frequently associated with adverse
drug effects (ADEs). This is, among others, a risk factor
for longer hospitalisation, delirium and falls [2—5]. This is
of particular relevance as geriatric patients are experience
an increased rate of complications during inpatient hospi-
tal treatment [6, 7]. In order to reduce drug-related compli-
cations, several screening tools have been developed in re-
cent years to detect potentially inadequate drugs (PIMs) for
older adults [8, 9]. PIMs are defined as drugs that should be
avoided in geriatric patients owing to an increased risk of
adverse effects [10]. In addition to the Beer criteria for the
American drug market, the FORTA (“Fit for the Aged”)
classification is available in Germany.
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Another risk factor for elderly patients, in addition to
PIMs, is polypharmacy (usually defined as taking more
than five drugs [11]). Because of the complex situation
concerning older patients, guidelines such as the FORTA
classification aid healthcare professionals with drug man-
agement but cannot replace assessment by a geriatrician

A common problem in most hospitals is the lack of instant
availability of specific geriatric competence. Furthermore,
new pandemic scenarios (COVID-19) call for reductions
of face-to-face contact with patients at risk.

With increasing technical advances, the introduction of a
telemedical geriatric consultation in the ED might con-
stitute a solution to these challenges. Telemedical proce-
dures have now been implemented and successfully ap-
plied in many areas of medicine [12], but evaluations of
this method in real-life settings are still few and far be-
tween.

Therefore, the aim of this prospective clinical pilot study
was to determine if an early tele-geriatric co-evaluation
might contribute to improved geriatric treatment of elderly
patients in an ED setting [13].

For this purpose an instant telemedical consultation was
carried out by a geriatrician independently of the standard
assessment by the ED medical staff. The therapeutic rec-
ommendations regarding drug management resulting from
the two assessments were compared with each other. A
special focus was on the use of PIMs for geriatric patients,
according to the FORTA classification [9].

Patients and methods

Patient group

The patients of this prospective clinical pilot study were
randomly selected from a population of geriatric patients
aged >70 years who were admitted to the interdisciplinary
ED of a single tertiary care medical centre (University
Hospital RWTH Aachen, Germany). Another inclusion
criterion was an “Identification of Seniors at Risk” score
(ISAR score) of >2 [14]. The study enrolment was inde-
pendent of the admission diagnosis. However, the study
population mainly consisted of patients with internal med-
ical diseases. Exclusion criteria were:

— no written declaration of consent
— participation in other clinical trials

— dependency or employment relationship with the spon-
sor

— forced admission due to a psychiatric illness

The study was conducted from November 2017 to Febru-
ary 2018. Informed consent was obtained from all partic-
ipants in the study. The study was approved by the Ethics
Committee of the University Hospital RWTH Aachen (EK
243/17) and performed according to the guidelines of the
Declaration of Helsinki. The study was retrospectively reg-
istered at ClinicalTrials.gov (NCT04148027).

Procedures

After admission to the ED, patients received standard treat-
ment by a medical team from internal medicine, neurology
and general surgery headed by a board-certified senior
physician (see fig. 1 below).
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Independently of this, a board-certified geriatrician was
remotely linked for co-evaluation by video transmission
(AVIZIA CA750, IVCi, New York, USA). The geriatrician
was located in another hospital (Franziskus Hospital
Aachen), to which the department for geriatrics of the Uni-
versity Hospital RWTH Aachen is outsourced.

Workflow of the telemedical assessment was aided by a
research assistant in the ED as follows. The geriatrician
was first given a short summary of the medical history
and current reason for presentation in the ED, as well as
the results of newly performed examinations such as lab-
oratory tests, ECGs or X-rays. The geriatrician then had
the choice of performing an independent interview with
the patient or performing a telemedical physical assess-
ment. The telemedical assessment was made with the help
of the research assistant in the ED, who carried out a fo-
cused physical examination of the patient on behalf of the
geriatrician. Depending on this telemedical assessment, the
geriatrician provided a diagnosis and recommendations for
further treatment.

In 22% of the cases, presentation of the patient’s history
to the geriatrician was via telephone, since the video trans-
mission device in Franziskus Hospital was also used by
other departments.

Following the telemedical assessment, therapeutic recom-
mendations provided by the geriatrician were evaluated by
the responsible senior physician from the ED, who then
made a final decision on the implementation of these rec-
ommendations before the patient was admitted to hospital
for inpatient treatment.

As the board-certified geriatricians of the participating de-
partment were not on continuous round-the-clock duty, pa-
tients were enrolled in the study only on weekdays be-
tween 08:00 and 17:00. During this period, a telemedical
assessment was made once a day at a previously agreed
time. If there was only one possible patient who met the
inclusion criteria, this patient was included. If there were
several potentially eligible patients, inclusion was ran-
domised by lot.

For bias prevention, ED physicians and the geriatrician
were blinded on the endpoints and evaluation criteria of the
study.

This was followed by an analysis of the two study arms
with regard to the drug therapy recommendations. A dis-
tinction was made between recommendations for immedi-
ate drug interventions such as the administration of pro re
nata (PRN) medications and recommendations on preex-
isting medication. In addition, we examined the different
treatment recommendations to determine whether the in-
terventions could reduce the use of PIMs for geriatric pa-
tients. To this end, we evaluated the treatment recommen-
dations following the FORTA classification [9].

ISAR score

The “Identification of Seniors at Risk” score (ISAR score)
[14] was applied to identify elderly patients at risk for ad-
verse outcomes such as prolonged hospitalisation, func-
tional decline and death during the first 6 months after an
ED visit. It is comprised of six items, all answered with
yes or no (need for support, acute changes in need for
support, hospitalisation, sensory impairment, cognitive de-
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cline, multimorbidity) by the medical staff together with
the affected patient, with possible support by a relative. An
ISAR score of >2 is considered positive and indicates an
increased risk of a poor health outcome.

FORTA classification

The “Fit for the Aged” (FORTA) classification is a guide
to the pharmacological treatment of elderly patients [9]. A
total of 225 drugs are listed in the FORTA classification.
These are assigned to 25 main clinical indications. The
drugs are also classified into categories A, B, C and D,
with positive and negative recommendations. Category A
includes drugs whose benefits to older patients are consid-
ered to be clear. Category B includes drugs that, although
useful, have some limitations in terms of safety and ef-
ficacy. Drugs in category C are expected to have an un-
favourable benefit-risk relation for geriatric patients. Cate-
gory D drugs should always be avoided.

Outcome measures

First, we carried out a descriptive analysis of the patient
population for age, sex, ISAR score and the number of
preexisting medications, which were assigned for each pa-
tient to match main pharmacological subgroups according
to a register for pharmaceutical drugs in Germany (“Rote
Liste”) [15].

The primary endpoint was the number of pharmacological
recommendations given by standard ED assessment and by
telemedical geriatric assessment. A distinction was made
between recommendations for immediate drug interven-
tions, such as PRN medication or antibiotics, and recom-
mendations on preexisting medication.

Another endpoint was the difference between the two
study arms in the total number of preexisting medications
taken by the patient before and after assessment.

In addition, we analysed the number of pharmacological
recommendations per patient for (1) discontinuation of a
preexisting drug, (2) start of a new drug, and/or (3) dose
change of a preexisting drug.

Preexisting medications with regard to FORTA categories
C and D were analysed. The endpoint was the number of
successfully discontinued PIMs in the two study arms. As
stated above, we used the FORTA classification to cate-
gorise each drug into A, B, C and D categories.

Statistical analysis

Statistical analysis was performed using Statistics Package
for Social Sciences - SPSS 24 (SPSS Inc. Chicago, IL,
USA).

We used the McNemar test for the comparison of pharma-
cological interventions undertaken during presentation in
the ED. Student’s one sample t-test was used to compare
the total number of drugs before and after intervention. Re-
sults were reported using mean and standard deviation and
as significant at a p-level of <0.05.

Results

During the screening process, 54 patients were randomly
selected for the study. Four patients did not agree to study
participation, therefore a total of 50 patients were included

(fig. ).
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Among the 50 patients (age [mean + standard deviation]
82.22 + 6.03 years; 30 male, 20 female; ISAR score 3.8
+ 1.1 points), the mean number of preexisting medications
was 8.76 £ 3.97. In total, 45/50 patients had more than
five preexisting medications and thus met the criterion for
polypharmacy [11].

Frequency distribution of therapeutic agents of the
preexisting medication

According to the “Rote Liste” classification [14], 78% (n
= 39) patients took B-receptor blockers, calcium channel
blockers and/or inhibitors of the renin-angiotensin system
(B-R/CA/RAAS), 64% (n = 32) took platelet aggregation
inhibitors, 66% (n = 33) diuretics, 58% (n = 29) lipid-low-
ering drugs, 44% (n = 22) proton pump inhibitors, 38% (n
= 19) anticoagulants, 38% ( n= 19) analgesics, 30% (n =
15) antidiabetics, 28% (n = 14) thyroid hormone, 26% (n =
13) psychotropic drugs, 26% (n = 13) urological/hyperuri-
caemia agents, 14% (n = 7) antianginals, 14% (n =7) bron-
cholytics, 12% (n = 6) other antihypertensives (such as
moxonidine or doxazosin), 10% (n = 5) Parkinson’s med-
ication, 8% (n = 4) antiepileptic drugs, 8% (n = 4) antiar-
rhythmics, 6% (n = 3) antiemetics, 6% (n = 3) corticoids,
6% (n = 3) hypnotics and 58% (n = 29) nonspecific drugs
such as memantine or calcitriol.

Comparison between ED assessment and geriatric as-
sessment of therapeutic recommendations regarding
preexisting medication

There was a highly significant difference between the geri-
atrician and ED physicians in the frequency of recommen-
dations regarding medication (p <0.001, n = 50; table 1).
For the 50 patients, a total of 164 drug recommendations
(3.28 £ 2.22 per patient) were made by the geriatrician,
whereas the ED physicians made only 64 recommenda-
tions (1.24 + 1.71 per patient). The geriatrician altered the
preexisting medication in 96% of cases, i.e., 48 patients,
whereas the ED physicians changed the preexisting med-
ication in only 46% of cases, i.e., 23 patients. Table 2
shows the distribution of the most common drug groups (at
least three therapy changes in one of the interventions) for
which a change was recommended after geriatric and ED
assessment.

Following the pharmacological therapy recommendations
made by the geriatric specialist, the number of prescribed
drugs was significantly reduced (t(49) = 4.165, p <0.001,
n = 50; number of drugs before evaluation 8.76 + 3.97
vs 7.82 + 3.77 after evaluation). Interventions by the ED
physicians had no statistically significant effect on the
number of prescribed drugs (t(49) = 0.622, p=0.537; n =
50; drugs before evaluation 8.76 = 3.97 vs 8.62 + 3.8 after
evaluation).

Analysis of the different forms of drug recommenda-
tions regarding preexisting medication

For the individual forms of drug recommendation (discon-
tinuation of a preexisting drug, start of a new drug, dose
change of a preexisting drug), there was also a highly sig-
nificant difference between geriatric and ED assessment.

Discontinuation of a preexisting drug
Significantly more drugs were discontinued following the
geriatrician’s recommendations (p <0.00, n = 50). The
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geriatrician discontinued one or more medications in 41
(82%) of all telemedically examined patients, whereas ED
physicians withdrew preexisting medications in only 15
(30%) patients. The total number of medications discontin-
ued by the geriatrician was 87 (1.74 + 1.32 per patient) and
by the ED physicians 30 (0.60 £ 1.25 per patient).
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Start of a new drug

For the rates of new drug prescriptions, the values for the
ED were significantly lower than for the geriatric assess-
ment (p = 0.004, n = 50). Forty-three new drugs were
added in 28 patients (56%) by the geriatrician (0.86 + 0.93
per patient). Twenty-five new drugs were added by the ED

Figure 1: Flowchart of the study.

Admission of geriatric emergency patients
Screening for eligibility (n =54)

Excluded (n =4) - exclusion criteria:
no written declaration of consent

Patients included (2=50) |

ED assessment [A]

geriatric assessment [B] |

Internal control: Senior
physician reviews re-
commendations and
may implement them

Inpatient treatment of

the patient on a station

Table 1: Comparison of the different forms of pharmacological recommendations between geriatric and ED assessment. The table shows (1) the total number of drug recom-
mendations, (2) the number of recommendations per patient, and (3) the number of affected patients for each form of therapy recommendation. With regard to the FORTA C/D
drugs, only the number of recommendations in relation to the total number of FORTA C/D drugs is shown.

Number of therapy recommendations Different forms of medical intervention AvsB
ED assessment (A) Geriatric assessment (B) p-value

Total number for immediate drug therapy 55 30 0.039

Number per patient (mean + SD) 1.10 £ 1.09 0.6 £ 0.81

In % of all patients 62% (31/50) 46% (23/50)

Total number for preexisting medication 62 164 <0.001

Number per patient (mean + SD) 1.24 +1.71 3.28+222

In % of all patients 46% (23/50) 96% (48/50)

Different forms of drug recommendations for the preexisting medication

Total number for discontinuing a drug 30 87 <0.001

Number per patient (mean + SD) 0.60 + 1.25 1.74 £1.32

In % of all patients 30% (15/50) 82% (41/50)

Total number for starting a new drug 25 43 0.004

Number per patient (mean + SD) 0.50 + 0.93 0.86 + 0.93

In % of all patients 34% (17/50) 56% (28/50)

Total number for changing the dose of a drug 7 34 0.001

Number per patient (mean + SD) 0.14 +0.35 0.68 +0.82

In % of all patients 14% (7/50) 50% (25/50)

Total number for drugs of FORTA classifications C/D (%) 12.3% (8/65) 53.9 (35/65) <0.001

ED = emergency department; SD = standard deviation
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physicians (0.50 £ 0.93 per patient). This change affected
17 patients (34%).

Dose change of a preexisting drug

The geriatrician recommended dose changes significantly
more frequently than the ED physicians (p = 0.001, n =
50). The geriatrician suggested a dose change 34 times
(0.68 + 0.82 per patient). The ED physicians recommended
dose changes only 7 times (0.14 + 0.35 per patient). Geri-
atrics specialists recommended a dose modification of pre-
existing medications in 50% (25/50) of the patients. ED
physicians prescribed alterations in dosage in only 14% (7/
50) of the patients.

Comparison between ED assessment and geriatric as-
sessment of recommendations for immediate drug
therapy

There was a significant difference between the geriatrician
and ED physicians in the frequency of recommendations
for immediate drug therapy (p = 0.039, n = 50; table 1).
The total number of pharmacological recommendations
was 30 for the geriatrician (0.6 + 0.81 per patient) and 55
for the ED physicians (1.10 + 1.09 per patient). For imme-
diate recommendations in the ED, acute pharmacological
treatment was undertaken in 31 patients (62%), whereas
the geriatrician initiated acute pharmacological treatment
in only 23 patients (46%).

Comparison of recommendations regarding PIMs ac-
cording to the FORTA classification

Thirty-nine patients (78%) had one or more preexisting
medications in categories C and D of the FORTA classifi-
cation, which should be avoided in geriatric patients. In to-
tal, 42 drugs were categorised as class C and 23 as class D.

Among these, 16.9% were analgesics, 15.4% psychotrop-
ics, 12.3% hypnotics/sedatives, 10.8% antihypertensives
(including moxonidine), 9.2% diuretics, 6.2% amiodarone,
6.2% antidiabetics, 4.6% antianginals (including mol-
sidomine), 4.6% B-receptor blockers, calcium-channel
blockers and / or inhibitors of the renin-angiotensin sys-
tem, 4.6% antiepileptics, 3.1% urologicals, 3.1% antiemet-
ics, 1.5% gastrointestinal drugs and 1.5% nonspecific.

Comparison between the geriatric and ED assessment of

recommendations for drugs meeting FORTA classes C and
D revealed a highly significant difference (p <0.001, num-
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ber of FORTA C/D drugs = 65). The geriatrician changed
53.9% of the drugs (35/65) whereas the ED physicians on-
ly changed 12.3% (8/65).

Discussion

The results of our present study show that an early geriatric
assessment had a significant influence on drug therapy
as compared with ED standard treatment. In particular,
there was a significant effect regarding recommendations
on preexisting medication. As a result of the geriatric ex-
amination, significantly more drugs were newly pre-
scribed, discontinued or had their dosage changed. Overall,
this led to the total number of prescribed drugs being sig-
nificantly reduced. Conversely, ED physicians were signif-
icantly more likely to recommend an immediate pharmaco-
logical treatment such as PRN medication. One reason for
this is that the telemedical geriatric consultation was not
carried out immediately. PRN medication against pain or
nausea had already been prescribed before the telemedical
consultation. A therapeutic recommendation by the geria-
trician was therefore no longer necessary. A comparison of
the two study arms in regard to this is therefore difficult.

Another very important aspect of the study was that the
geriatric assessment resulted in significantly more PIMs
being recognised and the medication adjusted. There was
no relevant difference between two study arms with regard
to the type of drugs for which therapy changes were most
frequently recommended (as shown in table 2).

The most frequent therapeutic recommendations con-
cerned diuretics and substances of the B-R/CA/RAAS
group. After geriatric consultation, there were significantly
more cases in which the therapy with FORTA drugs of cat-
egory C or D was changed compared with the ED physi-
cians (54% vs 12%). However, owing to the recommen-
dations of the geriatricians, there were significantly more
cases in which the therapy was changed for FORTA drugs
of category C or D compared with the ED doctors.
Whether this also had an effect on the aspects that are rel-
evant for the patient, such as reduced risk of delirium and
falls, shortened hospital stay and reduced mortality, is cer-
tainly the most important issue. Because of the small co-
hort of this pilot study, this question could not be answered.
Further studies will be needed to evaluate this.

Table 2: Distribution of the most common drug groups in the preexisting medication (at least three therapy changes in one of the interventions) for which a therapy change was

recommended after geriatric and emergency department (ED) assessment.

Number of therapy recommenda- Antianginals | Anticoagulants | Diuretics Antidiabetics | Thyroid hor- | B-R/CA/ Analgesics | Hypnotics |Platelet ag-
tions on preexisting medication mone RAAS’ gregation
inhibitors
Total number for discontinuing a drug
ED assessment 1/30 (3.3%) [4/30 (13.3%) 9/30 (30%) [4/30(13.3%) (O 6/30 (20%) |0 0 1/30 (3.3%)
Geriatric assessment 4/87 (4.6%) |2/87 (2.3%) 21/87 9/87 (10.3%) |0 20/87 8/87 (9.2%) |4/87 (4.6%) | 1/87(1.1%)
(24.1%) (22.9%)
Total number for starting a new drug
ED assessment 4/25 (16%) 4/25 (16%) |0 1/25 (4%) 3/25 (12%) |3/25 (12%) |2/25 (8%) |3/25 (12%)
Geriatric assessment 4/43 (9.3%) 7143 5/43 (11.2%) |1/43 (2.3%) |8/43 (18.6%) |5/43 0 2/43 (4.7%)
(16.3%) (11.6%)
Total number for changing the dose of a drug
ED assessment 0 0 1/7 (14.3%) |1/7 (14.3%) | 1/7 (14.3%) |3/7 (42.9%) |0 1/7 (14.3%) | 0
Geriatric assessment 0 0 3/34 (8.8%) |5/34 (14.7%) |5/34 (14.7%) | 10/34 1/34 (2.9%) [3/34 (8.8%) |0
(29.4%)

" B-receptor blockers, calcium-channel blockers and/or inhibitors of the renin-angiotensin system
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However, several studies have shown that polypharmacy
and the use of PIMs for elderly patients are associated with
increased morbidity and mortality [11, 16, 17]. Reasons for
this are altered pharmacokinetics and pharmacodynamics
as a result of the metabolic changes that occur with ag-
ing [3]. This results in drug-associated complications such
as drug interactions, drug-disease interactions and adverse
drug reactions.

Examples of PIMs are certain antidepressants or anti-
cholinergics that have deliriogenic potential, or benzodi-
azepines, which are also associated with an increased risk
of falling [5]. Screening tools such as the Beer criteria [8]
or the FORTA classification [9] can be used to detect possi-
ble PIMs, but do not replace geriatric expertise. This again
is of particular relevance for the ED, as many drugs that are
frequently used there increase the risk of ADEs. These in-
clude nonsteroidal inflammatory drugs, opioids and benzo-
diazepines. These are associated, among other things, with
acute kidney failure, increased falls and peptic ulcers [18].
In addition, ADEs are a common reason for admission to
the ED in older patients in the first place [19]. A review by
Alhawassi et al. came to the conclusion that, conservative-
ly estimated, in 1 in 10 elderly patients an ADE is the rea-
son for admission to the hospital or occurs during inpatient
treatment [20].

The patients in the present study also had a relevant risk
constellation. In 90% of the patients the criteria for
polypharmacy were met. In addition, 78% of the patients
took one or more drugs that were included in the FORTA
classification categories C or D. The most frequently in-
appropriately used drugs were analgesics (16.9%), psy-
chotropics (15.4%) and sedatives (12.3%). Here the influ-
ence of a geriatric co-evaluation was shown to be most
helpful. Whereas ED physicians intervened only some-
times, the geriatricians recommended therapy adjustment
for over half of the critical medications.

In addition to medical therapy, a variety of concepts have
been developed to improve the care of geriatric patients
in the ED [21, 22]. These approaches include changes to
staffing, physical infrastructure, care delivery, case man-
agement or discharge planning [23-27]. These efforts also
resulted in the publication of the Geriatric Emergency De-
partment Guidelines in 2014 [28], which include recom-
mendations for improved care of geriatric emergency pa-
tients. Whether these approaches will lead to an
improvement in patient outcomes is unclear, as there are
only a small number of studies. The heterogeneity of the
possible interventions also makes the evaluation of out-
comes difficult. A systematic review by Hughes et al. [29]
analysed 15 studies with different intervention approaches.
These mainly included measures in the areas of case man-
agement, discharge planning and medication management.
Overall, there was a small positive effect on functional sta-
tus. However, impact on other domains such as quality of
life, patient experience, hospitalisation after the interven-
tion or rate of hospital readmission is still unclear. Only
a few studies utilising two or more of these interventions
showed a small positive effect in terms of lower hospitali-
sation and readmission rates.

Despite the previously insufficient evidence in favour of
age-adapted emergency treatment, the implementation of
geriatric-specific interventions in the ED seems advanta-
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geous. An early, age-adapted adjustment of medication, as
in the present study, could be beneficial, especially in com-
bination with other non-drug-related interventions.

Another important aspect of our study was that the geri-
atric assessment was carried out in a telemedical setting.
Telemedicine has already become established in many
medical fields and has been proven to have positive effects
[30]. Especially for elderly patients, its significance is in-
creasing owing to limited resources and elevated suscepti-
bility to contagious diseases, as currently demonstrated by
the COVID-19 pandemic. The telemedical approach is a
possible solution to the limited availability of medical staff
with special geriatric expertise.

With regard to the use of telemedicine in geriatric patients,
its feasibility and effectiveness have already been shown
in several studies [31] in different settings such as hospi-
tals, communities for the elderly or nursing homes. Vari-
ous telemedical communication forms, such as video con-
sultation, consultation by telephone or transmission of vital
signs via computer, have been used [32]. The special use of
a telegeriatric intervention immediately after admission in
the ED has not been further investigated so far, so this pilot
study evaluated its feasibility and effectiveness for the first
time and was therefore innovative in this field.

Limitations of the study design

A possible limitation of our study is the monocentric study
design with a limited number of patients included. Further
multicentre evaluation with larger samples is needed, com-
bined with evaluation of longitudinal outcomes, such as
duration of hospitalisation, readmission rates, complica-
tions and mortality.

Another limitation of the study is that, in some cases
(22%), for organisational reasons, presentation of patients
had to be solely by telephone and not by video transmis-
sion. In addition, the geriatricians were not continuously
available, so that patients were only enrolled in the study
on weekdays between 08:00 and 17:00. Another bias can
be assumed with regard to the recommendations on acute
pharmacological treatment, since several patients needed
immediate pharmacological treatment from the ED physi-
cians after admission to the ED. In some cases, this had to
be reported to the geriatricians, which probably resulted in
a lower number of recommendations.

Conclusions

An early assessment by a geriatrician of elderly patients
admitted to the ED has a significant impact on the number
of drug interventions. As shown in our study, the evalua-
tion by a geriatric physician significantly reduced the total
number of prescribed medications. In addition, the number
of PIMs for elderly patients was significantly lowered. An-
other important aspect was that the geriatric consultation
was carried out using telemedical procedures. In view of
limited medical resources and pandemic situations, these
are becoming increasingly important, especially for elder-
ly patients at risk. The results lead to the conclusion that
an early geriatric intervention in the ED, possibly in the
form of telemedical consultation, can be a very effective
approach to addressing these problems. For further evalu-
ation, however, a prospective study with larger case num-
bers is required.
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