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Abstract 

Background: Adrenergic alpha-1 receptor antagonists (alpha-1 antagonists) are frequently used medications in the 
management of lower urinary tract symptoms (LUTS) suggestive of benign prostatic hyperplasia (BPH) and in the 
management of therapy-resistant arterial hypertension, two conditions frequently found in older adults. This sys-
tematic review aims at presenting a complete overview of evidence over the benefits and risks of alpha-1 antagonist 
treatment in people ≥ 65 years, and at deriving recommendations for a safe application of alpha-1 antagonists in 
older adults from the evidence found.

Methods: A comprehensive literature search was performed (last update March  25th 2022) including multiple 
databases (Medline/Pubmed, Embase, the Cochrane Library) and using the PICOS framework to define search terms. 
The selection of the studies was done by two independent reviewers in a two-step approach, followed by a system-
atic data extraction. Quality appraisal was performed for each study included using standardised appraisal tools. The 
studies retrieved and additional literature were used for the development of recommendations, which were rated for 
strength and quality according to the GRADE methodology.

Results: Eighteen studies were included: 3 meta-analyses, 6 randomised controlled trials and 9 observational trials. 
Doxazosin in the management of arterial hypertension was associated with a higher risk of cardiovascular disease, 
particularly heart failure, than chlorthalidone. Regarding treatment of LUTS suggestive of BPH, alpha-1 antagonists 
appeared to be effective in the relief of urinary symptoms and improvement of quality of life. They seemed to be less 
effective in preventing disease progression. Analyses of the risk profile indicated an increase in vasodilation related 
adverse events and sexual adverse events for some agents. The risk of falls and fractures as well as the effects of long-
term treatment remained unclear. All meta-analyses and 5 out of 6 interventional studies were downgraded in the 
quality appraisal. 7 out of 9 observational studies were of good quality.
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Background
Alpha-1 antagonists are widely used agents predomi-
nantly in the treatment of arterial hypertension [1] and, 
since the late 1980s and early 1990s, LUTS suggestive 
of BPH [2–5]. Both conditions are very common world-
wide [6, 7], especially prominent in the older popula-
tion and expected to further increase in prevalence 
[8–10].

LUTS suggestive of BPH only concerns male patients, 
mostly older, and includes a number of symptoms such 
as frequency, nocturia, urgency, weak stream or interrup-
tion during micturition, high post-void residual volume 
in the urinary bladder or the difficulty initiating mictu-
rition [7]. Recent estimates indicate that almost 50% of 
men aged 50 years or older suffer from LUTS as a conse-
quence of BPH and 80% of males over the age of 80 years 
[11]. In the US, prevalence numbers have developed sub-
stantially over the past years and it is expected that this 
trend will continue as the population ages [7].

A similar picture can be drawn for hypertension. 
According to Chow et al. [6] global prevalence figures for 
hypertension in adults are around 30% to 45% with this 
number being similar across the world and independent 
of the country’s income status. Age, however, does play 
an important role in the prevalence of hypertension as 
rates increase with progressing age. This results in shares 
of more than 60% in people with 60  years or more and 
about 75% in people over the age of 75 years [1]. It is cur-
rently forecasted that the number of people with hyper-
tension will rise by 15% to 20% until 2025 resulting in 
approximately 1.5 billion affected people worldwide [8].

The use of alpha-1 antagonists in the therapy of hyper-
tension is based on the modulation of vessel tone and 
systemic vascular resistance, which results in an increase 
in venous capacitance and lowering of blood pressure 
[12]. As alpha-1 adrenergic antagonists cause a relaxa-
tion of smooth muscle both in the vascular system and 
in the prostate [13], they are also effective in the therapy 
of LUTS suggestive of BPH reducing the symptoms by up 
to 50% [14]. Long-term studies showed no reduction in 
prostate size nor prevention of acute urinary retention 
events, though [15–17]. The most common adverse side 
effects include dizziness, postural hypotension, asthenia, 
headache, rhinitis and ejaculatory dysfunction occurring 
in about 5% to 9% of the patients [18].

The medical treatment of older adults comes with many 
challenges. On the one hand, it is known that pharmacody-
namics as well as pharmacokinetics differ between younger 
patients and older patients [19] leading to an increased risk 
of developing ADEs among the elderly [20]. On the other 
hand, older adults are more frequently affected by mul-
timorbidity, which may result in polypharmacy [21] and 
this again increases the risk of ADEs, adverse drug inter-
actions, and possibly hospitalisation [22–24]. The versions 
of diverse national PIM (potentially inadequate medication 
for the elderly) lists are inconclusive on how to categorize 
alpha-1 antagonists. Doxazosin is included in three PIM 
lists [25–27], two of which also include terazosin [25, 27]. 
PIM lists of Austria, France and Canada do not include any 
of the alpha-1 antagonist [28–30].

In the light of the above-mentioned it seems overdue 
to summarize and synthesize the evidence available on 
the treatment of elderly with alpha-1 antagonists. An age-
ing population associated with an expected substantial 
increase of the prevalence of hypertension and LUTS sug-
gestive of BPH in the near future will lead to an increased 
use of alpha-1 antagonists in patients older than 65 years. 
The aim of this systematic review is to explore the effective-
ness and safety of alpha-1 antagonists in these patients and 
to develop recommendations on when to discontinue or 
reduce the dose of alpha-1 antagonists to prevent inappro-
priate prescribing.

To the best of our knowledge, so far, no systematic review 
has analysed the specific evidence on the use of alpha-1 
antagonists in the aged population.

The aims of this SR are therefore to.

• systematically review the literature on the risks and 
benefits of the use of alpha-1 antagonists in older 
adults (≥ 65 years),

• critically assess the quality of evidence identified, and
• develop recommendations for or against the use of 

alpha-1 antagonists in older adults.

Methods
This systematic review was developed and conducted 
with reference to the methodology as described in the 
Cochrane Handbook for Systematic Reviews of Interven-
tions [31].

Conclusions: It cannot be recommended to use doxazosin as first-line antihypertensive agent neither in older adults 
nor in younger patients. In the management of BPH alpha-1 antagonists promise to effectively relieve urinary symp-
toms with uncertainty regarding their efficacy in preventing long-term progression events.

Keywords: Alpha-1 antagonists, LUTS, Hypertension, Benign prostatic hyperplasia, Inappropriate prescribing, Older 
people, Systematic review
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The study protocol was registered at the inter-
national prospective register of systematic reviews 
(CRD42020183345).

Search method
A thorough review of existing research literature was 
carried out in a three-stage process. In the first stage, a 
highly sensitive search was performed in order not to 
miss out on any relevant studies. In steps two and three 
papers with irrelevant content according to the inclusion 
and exclusion criteria were removed.

Development of the search terms
For step one search terms were developed in accord-
ance with the PICOS model for each of the following 
categories: population, intervention, comparison, out-
comes and study design. The terms within each cat-
egory were connected by “OR” in the search process 
while the terms of different categories were connected 
by “AND”. As Medline/Pubmed was used as a search 
engine, the official MeSH terms or its entry terms were 
applied as search terms (see Additional file 1 for full list 
of search terms).

Step 1 – literature search
The search was performed by a data research team at the 
University of Witten/Herdecke on the  19th of June 2019, 
and updated on the  25th of March 2022, in Medline/Pub-
med, Embase and the Cochrane Database of Systematic 
Reviews using the OVID interface for each database. The 
result of the literature search was uploaded to Endnote 
X8.2 software for data management purposes. Duplicates 
were removed and step two (selection of studies) was 
performed with the help of Endnote.

Complementary to the literature search the citations of 
included studies were examined in order not to miss any 
important study.

Steps 2 & 3 – selection of studies
For the second step, two reviewers (FM and GK) worked 
through the list of research papers derived from step 
one by independently assessing the relevance of each 
study’s title and abstract. The assessment was based on 
the inclusion and exclusion criteria defined beforehand 
(for details, see below). If a paper seemingly met the 
inclusion criteria the study was included for step three. 
Research papers evidently not relevant for this systematic 
review were excluded. Upon conclusion of step two and 
before starting step three the reviewers compared their 
results. Studies selected by both were then automati-
cally included in step three. If there were research papers 
selected by only one of the two, the reviewers had to re-
evaluate and discuss to come to a mutual agreement. In 

case of an unresolvable disagreement a third reviewer 
(AS) was consulted and asked to decide.

The same procedure was applied to step three but now 
the assessment was based on the full manuscript of all 
studies selected in step two. The research papers selected 
in step three met all inclusion criteria and were therefore 
incorporated in this systematic review.

Inclusion and exclusion criteria
Types of studies
The following types of studies were included: systematic 
reviews, meta-analyses, interventional studies and obser-
vational studies. Other study types were excluded, e.g. 
narrative reviews, expert opinions, case reports or letters.

Types of participants
Studies were only eligible if they reported results for 
older adults. The term older adults was defined as peo-
ple with the age of 65 years or older. We included studies 
if the mean age minus 1.8 times the standard deviation 
was 65 years or older or if there was separate reporting 
for age subgroups equal to or greater than 65  years. In 
addition to the age criterion, we also defined patient con-
ditions of interest for this systematic review (e.g. LUTS 
suggestive of benign prostatic hyperplasia and resistant 
arterial hypertension).

Types of interventions
Studies were only included if the intervention lasted for 
at least 4 weeks. Analyses on acute care and short-term 
treatment were thus excluded. In addition, the inter-
vention had to include an alpha-1 antagonist (e.g. tam-
sulosin, doxazosin, alfuzosin) and a comparator. Such 
comparator could be no treatment, placebo, other drug 
(also different alpha-1 antagonists), phytotherapy or 
other non-pharmacological interventions. Studies with-
out a comparator were excluded.

Types of outcomes
Studies were deemed eligible if they investigated direct 
patient relevant outcomes such as efficacy or effective-
ness (e.g. change in the International Prostate Symptom 
Score [IPSS]) and/or ADEs (e.g. dizziness, asthenia, falls) 
and/or long-term drug safety (e.g. cognitive decline, car-
diovascular events) as well as QoL, mortality, and/or hos-
pitalisations. It was irrelevant for the inclusion of a study 
whether these outcomes were defined as primary or sec-
ondary outcomes. Studies only investigating surrogate 
parameters (e.g. asymptomatic changes in blood pressure 
as a proxy for orthostatic hypotension) were excluded.

Publication dates
No limit was set regarding publication dates.
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Language
Studies were only included if they were written in English 
or German.

Data extraction
All relevant data from included studies was extracted. 
Data was deemed relevant if it met all criteria to answer 
the research questions of this systematic review. It is 
therefore possible that only parts of the results of an 
entire study were extracted, e.g. subgroup analysis for 
study participants with the age of 65 years or older.

Standardised data collection forms were used for the 
data extraction. Results include tables for.

• the summary of characteristics of included studies,
• the summary of patient characteristics of included 

studies, and
• the summary of study findings of included studies.

Each of them is specific to the study designs included 
(i.e. meta-analyses, interventional studies, and observa-
tional studies). Data extraction was reviewed by a second 
researcher and checked for completeness, accuracy, and 
relevance.

Data synthesis/Meta‑analyses
Due to high heterogeneity between the studies regard-
ing interventions, comparators and outcomes meta-
analyses were only performed with respect to six 
different outcomes: change in IPSS, change in QoL-
score, the occurrence of ADEs, and incidence of 
dementia, falls and fractures. The meta-analyses on the 
incidence of dementia, falls and fractures are based on 
data on events per person (derived from events/1,000 
person-years for two studies [32, 33]). The former 
two meta-analyses include data derived from three 
interventional studies [34–36]. While one of the stud-
ies provided values for mean and the 95% confidence 
interval (CI) for change figures [35], the other two 
studies reported mean scores and standard deviation 
(SD) for the baseline and final measurements but did 
not provide values for SD or CI of the changes [34, 36]. 
These figures were therefore imputed with reference to 
the suggestions described in the Cochrane Handbook 
for Systematic Reviews of Interventions [31]. For one 
study the p-value for change figures was used to obtain 
the t-values in order to calculate the standard error 
and finally the SD as the p-values were reported [36]. 
For the second study [34], the change-from-baseline 
SD from the study conducted by Gotoh et  al. (2005) 
[35] was used as the study design for both studies was 
very similar and the p-value was not published. For the 

calculation of the meta-analyses the mean difference 
random effect model was used as all the studies used 
the same outcome scales (IPSS and QoL-score). Three 
interventional studies reported ADEs for tamsulosin 
and naftopidil [34–36], respectively, out of which one 
study conducted by Nishino et al. (2006) did not report 
any ADEs for neither of the interventions [36]. It was 
therefore decided to exclude this study from the meta-
analysis as suggested in the Cochrane Handbook for 
Systematic Reviews of Interventions [31]. The Mantel–
Haenszel method was used due to the low number of 
events. Review Manager, version 5.3, was used for com-
putations and the creation of figures [37].

Quality appraisal
A critical assessment of the methodological quality was 
performed for each included study in duplicate follow-
ing the same logic as for the selection of studies. Estab-
lished and validated appraisal tools were therefore used 
depending on the respective study type. Interventional 
studies were evaluated with the Revised Cochrane Risk-
of-Bias Tool for Randomised Trials (RoB 2) [38]. Obser-
vational studies were assessed by using the checklists 
offered by Critical Appraisal Skills Programme (CASP) 
on the critical appraisal of case–control studies [39] and 
cohort studies [40]. Systematic reviews including meta-
analyses were assessed with AMSTAR 2, an instrument 
developed for the measurement and assessment of sys-
tematic reviews [41].

Development of recommendations
Recommendations on the use of alpha-1 antagonists in 
patients aged ≥ 65  years were developed based on the 
findings of this systematic review supplemented with 
additional references. A specific non-systematic litera-
ture search was therefore performed in the Cochrane 
Database of Systematic Reviews and Medline/Pubmed 
including papers found during steps two and three of the 
search for this systematic review and studies found by 
snowballing. In addition, the most recent evidence based 
guidelines for the treatment of hypertension by the Euro-
pean Society of Hypertension (ESH) and the European 
Society of Cardiology (ESC) [42] and for the treatment of 
non-neurogenic male LUTS by the European Association 
of Urology (EAU) [43] were consulted and its references 
screened. Each recommendation was rated with respect 
to strength (weak or strong) and quality (high, moderate, 
low, very low) [44–46] according to the Grading of Rec-
ommendations Assessment, Development and Evalua-
tion (GRADE) methodology.
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Results
Results of the search
Two thousand nine hundred forty-five records could 
be identified through the first step of the systematic 
review process, out of which 36 duplicates were imme-
diately removed. No additional records were iden-
tified through other sources. 2909 research papers 
were screened during the second step, out of which 
2521 could be excluded based on title and abstract. 
The remaining 388 records were assessed for eligibil-
ity based on full texts. 370 full texts were excluded in 
step three. We included 15 primary studies (6 RCTs 
[34–36, 47–49], 9 observational studies [32, 33, 50–56]) 
and three meta-analyses [57–59]. As opposed to the 
original studies [60–64], the meta-analyses reported 
the results for relevant age-related subgroups by using 
unpublished data. Their references were thus excluded 
throughout the search process. Additional file 2 lists all 
research papers excluded in the last step individually 
with the respective reason for exclusion. Figure 1 shows 
the PRISMA flow diagram [65].

Characteristics of included studies
Eighteen studies were included in this systematic 
review, out of which six are interventional studies 
[34–36, 47–49], nine are observational studies, three 
cohort studies [32, 33, 50, 51, 54–56] and two case–
control studies [52, 53], and three are meta-analyses, 
two including two [57, 59] and one including six [58] 
randomised controlled trials. The trials’ geographical 
focus was mainly on the United States of America (US), 
Canada, European countries and Japan. Follow-up was 
minimum 4 weeks [36, 57] and the longest lasting trial 
had a maximum follow-up period of 13 years [55]. For 
a detailed summary of the characteristics of included 
studies please refer to Table 1.

Characteristics of study participants
The age structure of participants varied as inclusion cri-
teria were defined differently between studies. All three 
meta-analyses [57–59] and three interventional stud-
ies [47–49] had a broad age distribution but offered age 
related subgroup analyses. Two interventional stud-
ies [34, 35] set minimum age below 65  years but were 
included entirely as they met the age eligibility criteria as 
defined above and one interventional study [36] enrolled 
only patients aged 66 years or older. Eight observational 
trials only included older adults [32, 33, 50, 51, 53–56], 
one looked at younger patients also but presented rel-
evant age-related content [52]. See Additional file  3 for 

a summary of the patient characteristics of included 
studies. Refer to Additional file  4 for further details on 
patient characteristics for each study used in the included 
meta-analyses.

Interventions and outcomes
Doxazosin
Two studies focused particularly on doxazosin [47, 52]. 
The ALLHAT study (2003) compared the efficacy of 
doxazosin and chlorthalidone in reducing cardiovascu-
lar events (e.g. fatal coronary heart diseas or combined 
cardiovascular disease) in hypertensive patients [47]. Hall 
and McMahon (2007) performed a retrospective obser-
vational study and investigated the relation of exposure 
to doxazosin and the incidence of fractures (e.g. hip, 
femur) [52].

Tamsulosin, naftopidil and silodosin
Four interventional studies examined the efficacy of 
tamsulosin [34–36, 48], whereas two observational 
studies [33, 51] and one meta-analysis [59] explored 
particular side effects. Oelke et  al. (2014) compared 
treatment satisfaction between tamsulosin and pla-
cebo or tadalafil in patients with urinary symptoms 
related to BPH [48]. Three further interventional stud-
ies assessed the efficacy of tamsulosin against naftopidil 
[34–36] and silodosin [34] with regard to the reduc-
tion of urinary symptoms according to the IPSS, the 
increase of QoL and, with the exception of Yokoyama 
et  al. (2011) [34], the occurrence of ADEs. Two meta-
analyses could be performed comparing pre to post 
drug administration data for tamsulosin with regard 
to change in IPSS and QoL [34–36]. One additional 
meta-analysis was performed to compare the occur-
rence of ADEs between tamsulosin and naftopidil [34, 
35]. Chapple et al. (1997) compared the safety and tol-
erability of tamsulosin with placebo in older patients 
with LUTS suggestive of BPH [59]. Duan et  al. (2018) 
and Tae et al. (2019) explored the association of tamsu-
losin use and the risk of dementia by comparing to no 
BPH medication and alternative treatment options [33, 
56]. Welk et al. (2015) analysed the occurrence of falls 
in tamsulosin users [51].

Alfuzosin
Roehrborn (2006) explored the occurrence of progression 
events due to BPH (i.e. worsening of IPSS, BPH related 
surgery and acute urinary retention events) in patients 
taking alfuzosin 10  mg per day controlled against pla-
cebo over a period of 24 months [49]. A meta-analysis by 
Buzelin et al. (1997) analysed the incidence of ADEs from 
two randomised controlled trials [57].
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Terazosin
Lowe et al. (1994) performed a meta-analysis and there-
fore amalgamated the data of six randomised controlled 
trials to assess the safety of terazosin use in the treatment 
of BPH related symptoms [58].

Any alpha‑1 antagonist
Six observational studies included several alpha-1 
antagonists in their analysis partly without differentiat-
ing between single agents. Chrischilles et al. (2001) and 

Hiremath et al. (2019) examined the effect of treatment 
initiation with terazosin, doxazosin or prazosin on 
hypotension related adverse events [50, 54]. Hundemer 
et al. (2021) examined the association of alpha-1 antag-
onist use and adverse kindey or cardiac events, mortal-
ity and safety-related outcomes [32]. Testa et al. (2018) 
analysed the role of antihypertensive drugs including 
alpha-1 antagonists in the occurrence of orthostatic 
hypotension related syncopes in people with dementia 
[53]. Welk et al. (2015) elaborated on the effect of treat-
ment initiation with tamsulosin, alfuzosin or silodosin 

Fig. 1 Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagram
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on the risk for fractures and falls [51], and Siemens 
et  al. (2021) investigated the association of alpha-1 
antagonist treatment and cardiac failure [55].

Main findings
The results of the included studies are structured and 
summarised by outcome below. Please refer to Table 2 for 
a summary of study findings and to Additional file 5 for a 
detailed display of the study results.

Cardiovascular events
Results from the ALLHAT study (2003) showed an 
increased risk of doxazosin compared to chlorthalidone 
for combined cardiovascular events (i.e. death from 
coronary heart disease, nonfatal myocardial infarc-
tion, stroke, coronary revascularisation, hospitalised or 
treated angina, treated or hospitalised congestive heart 
failure, and peripheral artery disease and heart failure). 
The combined cardiovascular risk was elevated among 
patients < 65  years (relative risk RR 1.15, 95% confi-
dence interval CI 1.04 – 1.27) and more pronounced for 
patients ≥ 65  years (RR 1.23, 95% CI 1.14 – 1.32). The 
results for heart failure for participants < 65 years of age 
(RR 1.76, 95% CI 1.40 – 2.22) and participants ≥ 65 years 
(RR 1.89, 95% CI 1.65 – 2.17) are even clearer [47]. Sie-
mens et  al. (2021) analysed the incidence of heart fail-
ure in patients with BPH and found an elevated risk in 
patients treated with alpha-1 antagonists vs. no medica-
tion (HR 1.22, 95% CI 1.18 – 1.26) with a slightly higher 
risk with non-selective vs. selective alpha-1 antago-
nists (HR 1.08, 95% CI 1.00 – 1.17) [55]. In contrast to 
above stated findings, Hundemer et al. (2021) showed a 
decrease in cardiac events (composite of MI, coronary 
revascularisation, congestive heart failure or atrial fibril-
lation) when comparing alpha-1 antagonist treatment 
with other BP lowering drug treatment regimes (HR 0.92, 
95% CI 0.89 – 0.95) [32] whereas Hiremath et al. (2019) 
demonstrated a slight but insignificant increase focusing 
on women only (HR 1.06, 95% CI 0.99 – 1.13) [54].

Efficacy in reducing BPH related symptoms
Significant improvement of IPSS for tamsulosin in a pre-
post comparison was demonstrated by Gotoh et al. (2005) 
(mean reduction -8.4, 95% CI -10 – (-6.8); p < 0.001) [35], 
Nishino et  al. (2005) (mean score [standard deviation 
(SD)] 20.4 [3.5] vs. 9.3 [3.0]; p < 0.001) [36] and Yokoyama 
et  al. (2011) (mean score [SD] 18.0 [1.1] vs. 10.7 [1.4]; 
p < 0.001) [34]. Similar results were reported for nafto-
pidil in the same studies. Silodosin was only investigated 
in one study conducted by Yokoyama et  al. (2011) with 
comparable results [34]. Significance in superiority of one 
agent over another could not be demonstrated with inter-
group p-values at 0.060 [35], 0.265 [36] and > 0.05 [34].

A meta-analysis was performed to combine the results 
of these three studies including a total of 303 study par-
ticipants and assessing the efficacy of tamsulosin and 
naftopidil in reducing BPH related urinary symptoms 
expressed as change of mean IPSS pre to post inter-
vention [34–36]. The result shows non-superiority of 
one drug over the other (mean difference -0.89, 95% CI 
-2.87 – 1.08; see Fig. 2). A second meta-analysis consoli-
dated the results of the same three studies for tamsulo-
sin 0.2 mg (total n = 154), comparing results pre vs. post 
administration. Tamsulosin was chosen due to its impor-
tance on the European market as compared with nafto-
pidil. The result favours the intervention with tamsulosin 
0.2  mg (post administration) over no intervention (pre 
administration) showing a significant reduction in uri-
nary symptoms (mean difference -8.86, 95% CI -11.14 – 
-6.58; see Fig. 3).

Progression events from BPH associated LUTS
In a two-year follow up, the results of Roehrborn (2006) 
showed that alfuzosin has a non-significant positive 
effect on slowing down the progression of the IPSS (RR 
0.84, 95% CI 0.62 – 1.15) and the need for BPH related 
surgery (RR 0.64, 95% CI 0.36 – 1.12) and no effect on the 
reduction of acute urinary retention events (RR 0.98, 95% 
CI 0.39 – 2.44) in patients over the age of 65 years [49].

Treatment satisfaction and QoL
The results of Oelke et  al. (2014) showed no sig-
nificantly better scores in treatment satisfaction of 
patients > 65  years with LUTS suggestive of BPH when 
treated with tamsulosin than with placebo (mean score 
[SD] 32.4 [15.8] vs. 32.2 [17.9]; p-value = 0.759) [48].

In a pre-post comparison, significant improvement in 
QoL was demonstrated for tamsulosin, naftopidil and 
silodosin in three trials [34–36]. Significant differences 
in the improvement of QoL-scores between tamsulosin, 
naftopidil and silodosin could not be demonstrated with 
intergroup p-values at 0.801 [35], 0.201 [36] and > 0.05 
[34].

A meta-analysis was performed to combine the results 
of three interventional studies including a total of 303 
study participants assessing the efficacy of tamsulosin 
and naftopidil in improving QoL expressed as reduction 
of QoL-score pre to post administration [34–36]. The 
result shows non-superiority of one drug over the other 
(mean difference -0.01, 95% CI -0.25 – 0.24; see Fig. 4). A 
second meta-analysis consolidated the results of the same 
three studies for tamsulosin 0.2 mg only (total n = 154), 
comparing results pre vs. post administration. The result 
favours the intervention with tamsulosin 0.2  mg (post 
administration) over no intervention (pre administration) 
showing a significant improvement in QoL of patients 
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with LUTS (mean difference -1.77, 95% CI -2.11 – -1.43; 
see Fig. 5).

ADEs
Chapple et al. (1997) conducted a safety analysis for tam-
sulosin compared with placebo in 291 older patients and 
found no significant difference in the occurrence of any 

adverse events between groups (tamsulosin: 70/191, 37%; 
placebo: 31/100, 31%; p = 0.330) or adverse events, which 
were considered drug-related (tamsulosin: 23/191, 12%; 
placebo: 9/100, 9%; p = 0.459) or adverse events pos-
sibly associated with vasodilation (tamsulosin: 8/191, 
4.2%; placebo: 4/100, 4%; p = 0.523) [59]. Buzelin et  al. 
(1997) reported an almost equal distribution of ADEs 

Fig. 2 Meta-analysis on the change in IPSS tamsulosin 0.2 mg vs. naftopidil 50 mg pre to post administration

Fig. 3 Meta-analysis of the change in IPSS: tamsulosin 0.2 mg pre to post administration

Fig. 4 Meta-analysis on the change in QoL-score tamsulosin 0.2 mg vs. naftopidil 50 mg pre to post administration

Fig. 5 Meta-analysis of the change in QoL-Score tamsulosin 0.2 mg pre to post administration
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comparing alfuzosin with placebo (alfuzosin: 12/149, 
8.1%; placebo: 12/153, 7.8%). Also, adverse events related 
to vasodilation (alfuzosin: 2/149, 1.3%; placebo: 2/153, 
1.3%) occurred evenly between both groups [57]. Lowe 
et  al. (1994) provided a more detailed analysis on dif-
ferent specific ADEs (see Additional file  5) [58].Three 
interventional studies reported on ADEs and found no 
significant differences between agents [34–36].

A meta-analysis was undertaken to combine the results 
of two interventional studies (total n = 266) assessing the 
occurrence of ADEs for treatment with tamsulosin or 
naftopidil [34, 35]. The result shows no significant differ-
ences between these two agents (odds ratio 0.96, 95% CI 
0.38 – 2.40; see Fig. 6).

Syncope and hypotension
Testa et al. (2018) presented results indicative of the fact 
that alpha-1 antagonist use may play a role in orthostatic 
hypotension related syncopes in adults with demen-
tia especially when taken concomitantly with diuretics 
(adjusted for age and sex RR 1.83, 95% CI 0.85 – 3.96) 
[53].

The effect of treatment initiation with alpha-1 antago-
nists on hypotension and hypotension related adverse 
events was examined by four observational studies. The 
numbers reported by Chrischilles et  al. (2001) showed 
a significant difference between the alpha-1 antagonist 
cohort and no alpha-1 antagonist cohort when compar-
ing incidence rates of hypotension related ADEs four 
months before treatment initiation with the four months 
after (p-value = 0.001) [50]. Welk et  al. (2015) demon-
strated an increased risk for hospitalisation or emergency 
room assessment due to hypotension (Odds ratio [OR] 
1.80, 95% CI 1.59 – 2.03) within 90 days after treatment 
initiation with alpha-1 antagonists tamsulosin, alfuzo-
sin or silodosin [51]. Hiremath et al. (2019) also showed 
an association of alpha-1 antagonist treatment and the 
incidence of hypotension related events when compared 
to other BP-lowering medication (HR 1.10, 95% CI 1.01 
– 1.20) [54], whereas Hundemer et  al. (2021) reported 

non-significant results in hypotension/1,000 person-
years (HR 1.08, 95% CI 0.96 – 1.21) [32].

Falls and fractures
Welk et al. (2015) demonstrated a correlation of initiation 
of alpha-1 antagonist treatment and new fracture (OR 
1.16, 95% CI 1.07 – 1.21), head trauma (OR 1.15, 95% 
CI 1.04 – 1.27) and falls (OR 1.14, 95% CI 1.07 – 1.21). 
Agent specific results for falls differed between tamsu-
losin, alfuzosin and silodosin [51]. In contrast, Hall and 
McMahon (2007) could not show an association between 
fractures commonly due to falls (i.e. hip/femur, wrist 
and humerus) and initiation of doxazosin use (OR 0.57, 
95% CI 0.17 – 1.92), current doxazosin use (adjusted OR 
0.90, 95% CI 0.68 – 1.19) or any previous doxazosin use 
(adjusted OR 0.92, 95% CI 0.69 – 1.23) [52]. Hiremath 
et  al. (2019) also did not find a significant association 
with the occurrence of falls (HR 1.02, 95% CI 0.92 – 1.13) 
or fractures (HR 0.94, 95% CI 0.82 – 1.08) when compar-
ing alpha-1 antagonist treatment vs. other BP-lowering 
drugs [54]. Similar results were presented by Hundemer 
et  al. (2021): falls/1,000 person-years (HR 1.00, 95% CI 
0.94 – 1.06) and fractures/1,000 person-years (HR 1.03, 
95% CI 0.95 – 1.12).

Meta-analyses were performed to synthesize the data 
presented above based on three retrospective cohort tri-
als [32, 51, 54]. No significant association of initiation of 
alpha-1 antagonist treatment with falls (RR 1.08, 95% CI 
0.99 – 1.17) or fractures (RR 1.07, 95% CI 0.99 – 1.15) 
could be demonstrated. The results of these meta-analy-
ses are depicted in Figs. 7 and 8.

Ejaculation disorders
Participants receiving silodosin showed a high percent-
age of ejaculation disorders after 4  weeks of treatment 
(10/11, 90,9%) and after 12  weeks of treatment (8/10, 
80%) whereas tamsulosin (4 weeks: 1/12, 8,3%; 12 weeks: 
1/5, 20%) and naftopidil (4 weeks: 1/15, 6,7%; 12 weeks: 
1/14, 7,1%) did not [34]. Chapple et  al. (1997) reported 
on elevated numbers of abnormal ejaculations during 

Fig. 6 Meta-analysis on the occurrence of ADEs while treatment with tamsulosin 0.2 mg or naftopidil 50 mg
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treatment with tamsulosin compared to placebo (tamsu-
losin: 5/191, 2.6%; placebo: 1/100, 1%; p = 0.668) [59].

Dementia
Duan et al. (2018) found significant increases in the inci-
dence (number of cases/1.000 person-years) of dementia 
when tamsulosin was compared to no BPH medication 
(hazard ratio (HR) 1.17, 95% CI 1.14 – 1.21), to doxazo-
sin (HR 1.20, 95% CI 1.12 – 1.28), to terazosin (HR 1.11, 
95% CI 1.04 – 1.19), and to alfuzosin (HR 1.12, 95% CI 
1.03 – 1.22) as well as dutasteride (HR 1.26, 95% CI 1.19 
– 1.34) and finasteride (HR 1.13, 95% CI 1.07 – 1.19) [33]. 
Tae et al. (2019) could not reproduce these findings and 
published results showing a decreased risk of dementia 
(number of cases/number of patients) when compar-
ing tamsulosin to no BPH medication (HR 0.705, 95% CI 
0.635 – 0.782). Similar results were presented for doxa-
zosin (HR 0.710, 95% CI 0.637 – 0.792), terazosin (HR 
0.831, 95% CI 0.749 – 0.921) and alfuzosin (HR 0.682, 

95% CI 0.607 – 0.766). There was no significant differ-
ence between substances when comparing medium dose 
levels [56].

A meta-analysis was performed to synthesize the 
results (number of cases/number of patients) of these 
two studies showing a significantly lower incidence of 
dementia in patients treated with tamsulosin vs. no med-
ication (RR 0.95, 95% CI 0.90 – 0.99). The results of this 
meta-analysis are shown in Fig. 9.

Quality appraisal of included studies
Meta‑analyses
None of the included meta-analyses [57–59] met any of 
the criteria defined in the AMSTAR 2 assessment tool 
[41] with the exception of statement of funding. Neither 
of the publications provide detailed information on the 
methodology used. All meta-analyses used unpublished 
information and presumably based their analysis on raw 
data. Due to a lack of transparency on the calculations 

Fig. 7 Meta-analysis on the association of initiation of alpha-1 antagonist treatment and the incidence of falls

Fig. 8 Meta-analysis on the association of initiation of alpha-1 antagonist treatment and the incidence of fractures

Fig. 9 Meta-analysis on the association of tamsulosin treatment vs. no medication and the incidence of dementia
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performed the figures published cannot be recon-
structed neither is it possible to assess homogeneity of 
the data or likelihood of publication bias of included 
studies. A comprehensible reproduction of the results is 
therefore not possible. See Table 3 for details on quality 
appraisal.

Interventional studies
The result of the assessment for risk of bias based on the 
appraisal of five different categories according to the RoB 
2 tool [38] is shown for each study in Table 4.

The overall risk-of-bias judgement was “low risk” for 
one study [47], one study was rated with “some con-
cerns” [36] and four trials were graded “high risk” [34, 
35, 48, 49]. Selection bias arising from randomiza-
tion of the patients raised some concerns in the trial 
by Gotoh et al. (2005) as baseline characteristics in the 
categories total IPSS (p-value = 0.088) and prostate vol-
ume (p-value = 0,06) were imbalanced between the two 
interventional groups [35]. Four studies were classified 
as “high risk” for attrition bias due to a high share of 
dropouts ranging from 11,2% [48] to 33,7% [49], either in 
large part attributable to the intervention [34, 48, 49] or 
without delivering comprehensible data [35]. Some con-
cerns were raised for three trials [34–36] due to missing 
information on blinding of participants and potential 
influence on the self-assessment in the IPSS. The same 
studies were also downgraded to some concerns for 
reporting bias as none of them provided a study proto-
col. It must be considered that the doxazosin component 
of the ALLHAT study was stopped prematurely due to 
higher rates of heart failure and combined cardiovascu-
lar events [47].

Observational studies
Nine observational studies were included and their risk 
of bias assessed in accordance to their study type, three 
retrospective cohort studies [32, 33, 50, 51, 54–56] and 
two case–control studies [52, 53]. Except for two [50, 55] 
all studies were well rated on the majority of CASP items 
and can therefore be considered good quality. For details, 
refer to Tables 5 and 6.

Sponsoring and conflict of interest of included studies
Fifteen of eighteen included studies reported about con-
flict of interest and study sponsors [32, 33, 36, 47–56, 58, 
59], seven of which reported direct or indirect funding by 
pharmaceutical companies [47–50, 52, 58, 59]. Six stud-
ies reported support from national institutes [32, 33, 47, 
51, 54, 55], two were university funded [36, 56] and one 
study was endorsed by a local society [53]. Three studies 
did not give any information on potential sources of con-
flict of interest [34, 35, 57].

Additional references of interest for the development 
of recommendations
Two evidence based guidelines [42, 43], two Cochrane 
reviews [66, 67], one network meta-analysis [68] and four 
systematic reviews [69–72], three of them including a 
meta-analysis, were identified and incorporated into the 
recommendations in addition to four randomised con-
trolled trials included in this systematic review [34–36, 
47]. All the additional literature was not included in the 
systematic review due to their missing focus on the age 
subgroup of people ≥ 65  years but was deemed relevant 
as additional information was retrieved concerning effi-
cacy and risk profile of alpha-1 antagonists.

Nickel et al. (2008) reported about significant improve-
ments in IPSS for alfuzosin, terazosin, doxazosin and 
tamsulosin with no statistically significant differences 
between substances [71]. Similar findings were reported 
by Djavan et  al. (2004) [72] and Yuan et  al. (2015) 
[68]. Fusco performed two meta-analyses in 2016 and 
2018 indirectly confirming these results as significant 
improvements in the Bladder Outlet Obstruction Index 
(BOOI) could be shown for alfuzosin, terazosin, doxa-
zosin, tamsulosin, naftopidil and silodosin [69, 70]. Jung 
et  al. (2017) conducted a Cochrane review on silodosin 
and reported significant improvement in IPSS and QoL 
versus placebo but no substantial differences when com-
pared to tamsulosin or alfuzosin [66]. Hwang et al. (2018) 
focused on naftopidil in their Cochrane review with no 
significant differences in IPSS and QoL when compared 
with tamsulosin or silodosin [67]. Regarding drug safety, 
two main areas of interest were covered by the additional 
references being vasodilation related ADEs (e.g. dizzi-
ness, hypotension, syncope) and sexual ADEs. A signifi-
cant increase in vasodilation related ADEs was reported 
by Nickel et al. (2008) for alfuzosin, terazosin and doxa-
zosin, a clear tendency but not significant (p = 0.053) for 
tamsulosin [71]. Similar results have been mentioned 
by Djavan et  al. (2004) [72]. Yuan et  al. (2015) demon-
strated significantly increased total ADEs for doxazosin, 
terazosin and silodosin and a tendency, but insignificant, 
towards increased severe adverse events for doxazosin 
and terazosin [68]. Silodosin significantly increased rates 
of sexual adverse events in all comparisons [66]. Treat-
ment with naftopidil compared with tamsulosin and silo-
dosin showed no difference in cardiovascular risk profile 
or withdrawal rates but significantly less sexual adverse 
events than for silodosin [67].

Recommendations
Two recommendations were developed based on the 
findings of this systematic review and additional refer-
ences of interest as stated above (see Table 7 for recom-
mendations). One recommendation is related to the 



Page 22 of 29Mansbart et al. BMC Geriatrics          (2022) 22:771 

management of bothersome LUTS suggestive of BPH. 
Alpha-1 antagonists prove to be effective in the reduc-
tion of the IPSS, an internationally used and validated 
score to measure urinary symptoms, while having an 
acceptable risk profile. The ADEs differ between agents 
and therefore have to be considered on a patient-ori-
ented basis. The recommendation was based on three 
randomised controlled trials included in this systematic 
review [34–36], the most recent version of the guideline 
for the management of non-neurogenic male LUTS by 
the EAU [43], two Cochrane reviews [66, 67], and four 
systematic reviews including meta-analysis [69–72]. The 
recommendation was given the following ratings: strong 
recommendation and low in quality. The quality was 
downgraded from high to low due to study limitations 
in the randomised controlled trials and indirectness of 
additional references. Based on the findings of the ALL-
HAT study [47] and the 2018 ESC/ESH guidelines for 
the management of arterial hypertension [42] the second 
recommendation is to replace doxazosin with another 
antihypertensive drug in the treatment of hypertension. 
The recommendation was rated as strong recommenda-
tion and of high quality.

Discussion
This systematic review was performed to summarize the 
current body of knowledge about the efficacy/effective-
ness as well as the safety profile of alpha-1 antagonists 
in the management of arterial hypertension and LUTS 

suggestive of BPH in patients ≥ 65  years and to derive 
recommendations on the use of alpha-1 antagonists in 
the subgroup of older adults.

Summary of main results
Eighteen studies were included in this systematic review: 
three meta-analyses, six randomised controlled trials, 
seven cohort studies and two case–control studies. The 
studies varied in terms of geographical focus, length of 
follow-up (shortest 4 weeks; longest 13 years), character-
istics of participants, interventions, and outcomes. One 
study analysed the efficacy of doxazosin to reduce cardio-
vascular events in the management of arterial hyperten-
sion, two more looked at potential side-effects. The other 
trials studied alpha-1 antagonists in the management of 
LUTS suggestive of BPH. The included studies reported 
on cardiovascular outcomes, change in IPSS, QoL, treat-
ment satisfaction, disease progression and typical ADEs 
such as vasodilatory adverse events (e.g. dizziness, syn-
cope, falls, fractures) and sexual adverse events as well as 
dementia. Three studies reported on mortality. Based on 
the results of included studies it was possible to perform 
meta-analyses on six different outcomes: occurrence of 
ADEs, change in IPSS, change in QoL-score, and inci-
dence of dementia, falls and fractures.

Doxazosin, used as an antihypertensive medica-
tion in older patients, seems to be inferior to chlortha-
lidone in reducing cardiovascular risk and especially 
heart failure. Alpha-1 antagonists seem to be effective in 

Table 4 Critical quality appraisal for included interventional studies according to the Cochrane Collaboration Tool [38]

LR low risk of bias, HR high risk of bias, SC some concerns

Authors (Year) Study Type Selection Bias Performance 
Bias

Attrition Bias Detection Bias Reporting Bias Overall 
risk-of-bias 
judgementRandomization 

and 
concealment

Concealment of 
intervention/
outcome

Missing 
outcome data

Measurement of 
outcome

Selective 
reporting

ALLHAT (2003) 
[47]

Randomised 
double-blind 
controlled trial

LR LR LR LR LR LR

Gotoh et al. 
(2005) [35]

Randomised 
controlled trial

SC LR HR SC SC HR

Nishino et al. 
(2006) [36]

Randomised 
crossover trial

LR LR LR SC SC SC

Oelke et al. (2014) 
[48]

Randomised 
double-blind 
placebo-con-
trolled trial

LR LR HR LR LR HR

Roehrborn (2006) 
[49]

Randomised 
double-blind 
placebo-con-
trolled trial

LR LR HR LR LR HR

Yokoyama et al. 
(2011) [34]

Randomised 
controlled trial

LR LR HR SC SC HR
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patients ≥ 65 years in reducing lower urinary tract symp-
toms due to BPH reflected by a substantial decrease of 
the IPSS and an increase in QoL. The study results point 
out certain ADEs but are inconclusive in defining a relia-
ble risk profile for any of the alpha-1 antagonists. Alpha-1 
antagonists may produce certain ADEs due to vasodila-
tion and ejaculatory disorders with differences between 
substances. There is inconclusive data on the effect of 
alpha-1 antagonists on fractures, falls and the association 
of tamsulosin use and occurrence of dementia.

Two recommendations could be derived from the 
results for older adults. One concerning the role of doxa-
zosin in the management of arterial hypertension and 
the other regarding the role of alpha-1 antagonists in the 
treatment of LUTS suggestive of BPH.

Agreements and disagreements with other studies 
or reviews
To the best of our knowledge, the findings of the ALL-
HAT study have never been reproduced since. The 
Anglo-Scandinavian Cardiac Outcomes Trial (ASCOT) 
trial [73] examined the effect of doxazosin as third-line 
antihypertensive therapy in resistant hypertension and 
found no excess of heart failure over a median follow-
up of 12 months. Wolak et al. (2014) found a significant 
increase in the composite of cardiac death and acute 
myocardial infarction in patients being treated with 
doxazosin for hypertension (as opposed to treatment 
for LUTS) with a moderate-to-severe ischemia on myo-
cardial perfusion imaging. There was no focus on heart 
failure [74]. Neither of the studies published subgroup 

analyses for patients ≥ 65  years. Siemens et  al. (2021) 
found an increased incidence of heart failure in patients 
treated with alpha-1 antagonists for LUTS due to BPH in 
their retrospective cohort study.

Three randomised controlled trials [34–36] approved 
of the efficacy of tamsulosin and other alpha-1 antago-
nists in the reduction of urinary symptoms in older 
adults and improvement of QoL, which had previously 
been shown in several trials without focus on the specific 
age subgroup [66–72]. As regards the agents’ risk profiles 
comparable results were reported for tamsulosin, silo-
dosin and naftopidil with a higher occurrence of sexual 
adverse events for silodosin [34–36, 66, 67].

Nickel et al. (2008) show significantly increased vaso-
dilation related adverse events (i.e. dizziness, hypoten-
sion, syncope) for alfuzosin, terazosin, doxazosin and 
almost significant for tamsulosin [71]. Similar results 
were calculated by Yuan et  al. (2015) in their network 
meta-analysis [68]. This corresponds to the findings 
on a rise in hypotension related adverse events [50] 
and fractures and falls [51] upon treatment initiation 
with doxazosin/terazosin/prazosin and tamsulosin/
silodosin/alfuzosin, respectively. These results, how-
ever, could not be reproduced by Hall and McMahon 
(2007), Hiremath et  al. (2019) and Hundemer et  al. 
(2021) and our meta-analyses [32, 52, 54]. As opposed 
to the results of most of the literature reporting signifi-
cant improvement in symptom scores and QoL scores, 
Oelke et al. (2014) could not show considerably better 
treatment satisfaction scores in older adults for tamsu-
losin than for placebo [48].

Table 7 Recommendations for the use of alpha-1 antagonists in older people with LUTS suggestive of BPH or arterial hypertension

Combined CVD = fatal coronary heart disease, nonfatal myocardial infarction, stroke, coronary revascularization procedures, hospitalised or treated angina, treated or 
hospitalised congestive heart failure and peripheral artery disease

Recommendation Strength of recommendation Quality of evidence Type of evidence

Alpha-1 antagonists prove to be 
effective in the reduction of urinary 
symptoms (IPSS) in the treatment 
of bothersome LUTS suggestive 
of BPH irrespective of the patient’s 
age. Particularities of different 
agents’ risk profiles especially 
regarding hypotension related and 
sexual adverse events are to be 
considered on a patient-oriented 
basis

Strong
(Benefits outweigh the undesirable 
effects and good results on the 
improvement of QoL)

Low
(Downgraded for study limitations 
in the RCTs and indirectness as 
only the three RCTs focused on 
patients ≥ 65 years and two SRs did 
not define the IPSS as outcome)

• 1 guideline by European Associa-
tion of Urology [43]
• 2 Cochrane reviews [66, 67]
4 systematic reviews (SRs) incl. three 
meta-analyses [69–72]
1 network meta-analysis [68]
• 3 randomised controlled trials 
(RCTs) [34–36]

It is recommended to replace doxa-
zosin for the treatment of arterial 
hypertension as it is likely to be less 
effective than other antihyperten-
sive drugs in reducing combined 
CVD, and heart failure in particular, 
unless there is no other suitable 
option (e.g. resistant hypertension if 
intolerant to spironolactone)

Strong
(High quality evidence on clinically 
highly relevant outcomes)

High
(Low risk of bias)

• 1 guideline by European Society of 
Cardiology and European Society of 
Hypertension [42]
• 1 randomised controlled trial [47]
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Applicability of results
Most findings of this systematic review confirm the 
important standing of alpha-1 antagnonists in the man-
agement of patients with LUTS suggestive of BPH and 
the minor role of doxazosin in the management of arte-
rial hypertension. Nevertheless, some issues must be 
addressed concerning the applicability of the results.

The short follow-up time limits the the ability to 
appraise the effects in long-term treatment with alpha-1 
antagonists in LUTS suggestive of BPH [34–36]. The 
applicability of the results is additionally impaired as the 
dose regime used for tamsulosin was 0.2  mg once daily 
in all three trials, which is lower than the recommended 
daily dose of tamsulosin 0.4 mg in Western countries. It 
also has to be considered that the trials were not placebo 
controlled. Whether alpha-1 antagonists can be recom-
mended for long-term treatment remains doubtful as 
the results by Roehrborn et al. (2006) demonstrate simi-
lar progression event rates for treatment with alfuzosin 
as for placebo [49] and results about a possible relation-
ship between tamsulosin and the incidence of dementia 
remain doubtful [33, 56]. Other classes of drugs such as 
5alpha-reductase inhibitors (e.g. dutasteride, finasteride) 
or phosphodiesterase type 5 inhibitors (e.g. tadalafil) are 
currently being used in the management of LUTS sug-
gestive of BPH alone or in combination with alpha-1 
antagonists [43]. Only one study compared treatment 
satisfaction between management with tamsulosin 
0.4 mg, tadalafil 5 mg and placebo but did not offer sepa-
rate reporting for older adults [48]. Therefore, no valu-
able additive information regarding the comparison or 
combination of treatments in older adults could be deliv-
ered by this systematic review.

Limitations and potential biases
A thorough search process was carried out including 
the application of the PICOS scheme and a two-step 
approach in the selection of eligible studies thereafter. 
Nevertheless, it is possible that relevant publications 
might have been missed as the detection of studies was 
limited to the databases used.

The results of the meta-analyses must be interpreted 
with caution. Only a minor fraction of studies included 
in this SR is represented in the meta-analyses. The 
results of only three studies in the case of effect on 
change of IPSS, QoL-score, and incidence of falls and 
fractures and two in the case of ADEs and incidence of 
dementia could be included. This is due to high heter-
ogeneity between the studies regarding interventions, 
comparators and outcomes. The low number of studies, 
study participants and imputation of SD values due to 
non-reporting in the original studies reduce the validity 
of results considerably.

Several sources not focusing particularly on peo-
ple ≥ 65  years were included for the formulation of the 
recommendations. Although the additional sources dem-
onstrated similar effects for all age classes the informa-
tion base may be regarded as diluted. Publication bias has 
to be regarded as a potential source of bias and could not 
be assessed due to methodological inconsistencies and 
the heterogeneity of outcomes. The quality of evidence 
was evaluated using established and validated quality 
appraisal tools. Except for one interventional trial [47] 
all randomised controlled trials were downgraded mostly 
due to unclear dealing with missing outcome data (attri-
tion bias) and missing study protocol (reporting bias). 
The authors with missing study protocols were contacted 
via e-mail but none responded to the request. The quality 
of included meta-analyses was labelled low quality and 
most observational studies were rated good quality.

Conclusion
Implications for practice
The use of doxazosin should not be considered as first-
line medication for the management of arterial hyperten-
sion. The use of alpha-1 antagonists in the management 
of LUTS suggestive of BPH, however, appears to be prom-
ising in reducing urinary symptoms. Thereby, the safety 
profile of different agents has to be carefully assessed in 
a patient-oriented manner. Long-term safety and efficacy 
remain questionable and an assessment of efficacy and 
safety profile in comparison with other classes of drugs 
could not be performed.

Implications for research
Even though many older adults suffer from hypertension 
and the majority of older men experience LUTS from BPH, 
only eighteen eligible studies could be identified, primarily 
due to the age restriction, only two of which are placebo 
controlled randomized trials. This highlights the lack of 
evidence for older adults although the largest part of medi-
cal interventions is performed in this age class. Addition-
ally, randomised controlled trials with extended follow-up 
periods are needed to assess the benefits and risks of 
alpha-1 antagonist treatment in long-term use, providing 
an enhanced understanding of the real-world use of these 
medications. To complete the picture of management of 
LUTS suggestive of BPH in people ≥ 65 years it would be 
also desirable if future research would focus on compari-
sons and combinations of different classes of drugs.

Given that most included studies revealed considerable 
methodological limitations a stronger emphasis should 
be laid on the application of appropriate methodology. 
This would produce higher quality results yielding more 
reliable evidence helping us all to provide the best pos-
sible patient care.
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