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Abstract

Background The 2018 European Society of Cardiology (ESC)/European Society of Hypertension (ESH) guidelines for the
management of hypertension highlight the importance of fixed-dose combinations (FDC) for the treatment of hypertension
and recommend initial single-pill combination therapy in almost all patients. However, data on the implementation of these
recommendations in clinical practice are scarce.

Methods Data from the German Institute for Drug Use Evaluation (DAPI) were analyzed and extrapolated accounting
for approximately 88% of Germany’s population (approximately 73.3 million subjects). All antihypertensive (AHT) FDC
products available on the German market were included in the analyses. We examined the time course of dispensed packages
between January 2016 and December 2020.

Results FDCs accounted for 15.4% of all AHT in 2016 and for 10.9% in 2020. While dispensing of all AHT increased slightly
from year to year (2016: 143.8 million, 2020: 153.2 million packs), dispensing of FDCs decreased from 22.2 million (2016)
to 16.6 million (2020) packs. Dispensing of FDCs containing hydrochlorothiazide (HCT) declined considerably from 2016
to 2020 (Q1 2016: 4.65 million, Q4 2020: 3.13 million packs). Accordingly, the proportion of HCT-containing combinations
in all FDCs decreased from 85.3 to 74.2% from Q1 2016 to Q4 2020. Patients younger than 80 years were prescribed FDCs
more frequently (14.6% of all AHT, based on the entire evaluation period) than patients 80 years and older (10.0%). In both
age groups, this proportion decreased continuously over time.

Conclusions Almost 2 years following the release of the 2018 ESC/ESH guidelines, only 10.9% of the prescribed packs of
antihypertensive drugs in 2020 were FDC products, documenting underutilization of current guideline recommendations on
pharmacotherapy in hypertension. Structured programs to evidence-based decision support are required to improve guideline
inertia and patient outcomes, eventually.
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Graphical abstract

Use of fixed-dose combination antihypertensives in Germany between 2016 and 2020
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Introduction

The 2018 European Society of Cardiology (ESC)/European
Society of Hypertension (ESH) guidelines for the manage-
ment of hypertension highlight the importance of fixed-dose
combinations (FDC) for the treatment of hypertension and
recommend initial single-pill combination therapy in almost
all patients [1]. FDCs are also recommended by the Japa-
nese Society of Hypertension (JSH) guidelines to improve
medication adherence and blood pressure control [2]. This
strategy has been shown to improve medication adherence,
tolerability and consequently blood pressure control and
associates with lower pill burden and reduced medical costs
[1, 3, 4]. However, data on the implementation of these rec-
ommendations for the treatment of hypertension in clinical
practice are scarce.

Methods

The analysis is based on data from the German Institute
for Drug Use Evaluation (Deutsches Arzneipriifungsin-
stitut e.V., DAPI, www.dapi.de). The database contains
anonymized dispensing data from more than 80% (until
June 2019) and more than 95% (from July 2019 onwards) of
Germany’s community pharmacies, claimed at the expense
of the statutory health insurance (SHI) funds. Data were
extrapolated by regional factors to 100% of the SHI-insured
population, which accounts for approximately 88% of Ger-
many’s population i.e., appr. 73.3 million subjects [3]. All
antihypertensive FDC products available on the German
market were included in the analyses [5]. As a reference
group, all antihypertensive (AHT) drug products were con-
sidered (Anatomical Therapeutic Chemical (ATC) classifica-
tion system: antihypertensive drugs [C02], diuretics [CO3],
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beta blockers [C07], calcium channel blockers (CCB) [COS],
ACE inhibitors (ACEi)/angiotensin receptor blockers (ARB)
[C09], and statins in combination with antihypertensives
[C10BX]).

We examined the time course of dispensed packages
between January 2016 and December 2020 on a quarterly
(Q) basis for all AHT FDC in total and separately for prod-
ucts with and without hydrochlorothiazide (HCT) as well as
by drug classes. Furthermore, we analyzed dispensing in the
age groups < 80 vs. > 80 years.

Results

FDCs accounted for 15.4% of all AHT in 2016 and for 10.9%
in 2020 (Fig. 1). While dispensing of all AHT increased
slightly from year to year (2016: 143.8 million, 2020: 153.2
million packs), dispensing of FDCs decreased from 22.2
million (2016) to 16.6 million (2020) packs over the same
period.

Dispensing of FDCs containing HCT declined slightly
from 2016 to 2018 (Q1 2016: 4.65 million, Q4 2018: 4.10
million packs) and then considerably dropped to 3.13 million
packs in Q4 2020. In contrast, FDCs without HCT showed
a minor increase in dispensing from Q4 2018 onwards (Q4
2018: 0.89 million, Q4 2020: 1.09 million packs). Accord-
ingly, the proportion of HCT-containing combinations in all
FDCs decreased from 85.3 to 74.2% from Q1 2016 to Q4
2020 (Fig. 2).

The most frequently dispensed FDCs were ACEi+HCT
and ARB +HCT, respectively. Their dispensing initially fell
slightly until Q3 2018 and then somewhat more sharply as
of Q4 2018 (ACEi+HCT: Q1 2016: 1.84 million, Q4 2018:
1.54 million, Q4 2020: 1.13 million packs; ARB + HCT:
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Fig. 1 Dispensings of antihy- 45
pertensives and antihyperten-
sive fixed-dose combination
products on a quarterly (Q)
basis from 2016 to 2020
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Q1 2016: 1.75 million, Q4 2018: 1.67 million, Q4 2020:
1.29 million packs). In contrast, increases in dispensing was
observed from Q4 2018 onwards in the third and fourth most
common groups of ACEi+ CCB (Q4 2018: 0.36 million, Q4
2020: 0.41 million) and ARB + CCB (Q4 2018: 0.36 million,
Q4 2020: 0.46 million).

The analysis by age group showed that patients younger
than 80 years were prescribed FDCs more frequently (14.6%
of all AHT, based on the entire evaluation period) than
patients 80 years and older (10.0%). In both age groups,
this proportion decreased continuously over time (Fig. 3).

Fig.2 Dispensings of antihy- 6
pertensive fixed-dose combina-
tion products (depending on
whether hydrochlorothiazide
was contained) on a quarterly
(Q) basis from 2016 to 2020
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Discussion

A high proportion of patients with hypertension fail to reach
guideline recommended blood pressure targets [6]. Among
the major causes for insufficient blood pressure control are
physician inertia and patient non-adherence to antihyper-
tensive medication [7]. The latter is frequently observed in
hypertension treatment and associates with increased mor-
bidity and mortality [7-10]. Fixed-dose combinations were
shown to improve adherence and blood pressure control [4].
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Hence, the 2018 ESC/ESH guidelines for the management
of hypertension recommended initiating an antihyperten-
sive treatment with a two-drug combination in a single-pill
combination in most patients. The exceptions include frail
or very old patients (> 80 years) and those at low risk with
moderate hypertension (particularly if systolic blood pres-
sure is < 150 mmHg) [1]. The current analysis aimed at
investigating the utilization of this recommendation in clini-
cal practice in Germany. The major findings are: (i) FDCs
accounted only for 15.4% of all AHT in 2016 and for 10.9%
in 2020; (ii) FDCs containing HCT declined from 85.3 to
74.2% over the period of investigation, and (iii) FDCs were
more frequently prescribed in patients younger than 80 years
(14.6% versus 10%).

The use of FDCs in hypertension has been associated
with several advantages, including improved medication
adherence and persistence, and blood pressure outcomes
when compared with free combinations. Of antihyperten-
sive drugs, diuretics are more likely to lead to poor adher-
ence, but adherence can be improved if diuretics are pre-
scribed as fixed-dose combinations [1, 2, 11]. A randomized,
controlled trial investigating a once-daily fixed-dose triple
combination pill (20 mg telmisartan, 2.5 mg amlodipine,
12.5 mg chlorthalidone) versus usual care in 700 hyper-
tensive patients requiring initiation (untreated patients) or
escalation (patients receiving monotherapy) of antihyperten-
sive therapy documented an increased proportion of patients
achieving their target blood pressure goal with FDC therapy
(70% versus 55%; risk difference 12.7%; 95% CI 3.2-22.0%;
p<0.001) [12]. In a recent meta-analysis comprising 44
studies, FDC therapy was associated with significantly larger
reductions in both systolic and diastolic blood pressure at

Fig. 3 Proportion of fixed-dose 18%
combination products of all
antihypertensives by age group
on a quarterly (Q) basis from

2016 to 2020
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—e—patients < 80 years

week 12 when compared with free combinations (mean dif-
ference —3.99 mmHg; 95% CI,—7.92 to—0.07; p=0.05
and —1.54; 95% CI,—2.67 to—0.41; p=0.0076). Rates of
adherence and persistence were higher with FDC, which was
in turn associated with better BP control [4]. Against the
background of solid evidence supporting the use of FDC in
hypertension management, the recent ESC/ESH guidelines
advise their use in almost all hypertensive patients (Class
1 A recommendation). These recommendations were pub-
lished back in August 2018 [1] and adopted by the German
Cardiac Society/German Hypertension League (DGK/DHL)
immediately thereafter in 2019 [13]. Despite these explicit
recommendations, we show herein that only a small pro-
portion of all patients in Germany were prescribed FDCs.
Interestingly, this number further decreased over the years.
The possible reasons for the poor adherence of physicians
to comply with guideline recommendations are likely mul-
tifactorial, e.g., degree of specialization, work experience,
and level of care center [14]. A study in Japan showed an
association between the size of health care facilities and the
intensity of hypertension therapy. Physicians in larger facili-
ties prescribed higher number of AHT drug classes com-
pared with those working in smaller facilities and clinics
[15]. Beside these factors, some statutory health insurance
companies in Germany still select payment of single rather
than fixed-dose combinations, referring to the guidelines on
General Practitioner Risk Advice on Cardiovascular Preven-
tion of the German College of General Practitioners and
Family Physicians (DEGAM, valid until 31 December 2021)
which have not recommended FDCs but rather free combi-
nations [16]. It is, therefore, plausible that physicians tend to
prescribe generic free combinations to avoid recourse claims
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by payers. We hypothesize that the under use of guideline
recommended FDC is one of the reasons for the low blood
pressure control rates in Germany [17], recently reported to
be only 48% in treated patients [6].

The majority of the approved FDC in Germany contain
the diuretic HCT, which is one of the most frequently pre-
scribed medications in Germany [18]. Recently, concerns
have been expressed through the publication of a “Dear Doc-
tor Letter” (Rote Hand Brief, Bundesinstitut fiir Arzneimittel
und Medizinprodukte, BfArM) regarding a potential pho-
tosensitizing effect (i.e., presumed to be related to the sul-
fonamide structure) and an increased, dose-dependent risk
of skin cancers [19]. The Drug Commission of the German
Medical Association (Arzneimittelkommission der Arzte-
schaft) subsequently recommended no general therapeutic
switch for all patients treated with HCT, but that the indica-
tion and risk should be considered individually. In a study,
investigating the sales of all antihypertensive substances
from January 2017 to December 2019 in Germany, it was
documented that dispensings of HCT-containing drugs
fell notably. The increase in sales of alternative diuretics
(indapamide, chlorthalidone, and others) accounted only for
about 22% of the drop in sales of packs of HCT. Hence, it
is likely that in approximately 700,000 patients who had
previously been treated with HCT, the diuretic component of
the antihypertensive treatment scheme was dropped without
appropriate replacement [18]. The findings of the present
analysis indicate that also FDCs containing HCT declined
by 33% over the period of investigation (from 4.65 Mio in
Q1/2016 to 3.13 Mio packs in Q4/2020). Since most of the
FDCs in Germany contain HCT as the diuretic component,
this is among the main reason for the overall reduction in
the prescription of FDCs. As there are few alternative FDCs
containing diuretics other than HCT available, FDCs with
ACEi/ARB and CCB are conceivable alternatives that are
recommended in the guidelines as equivalent to FDCs with
ACEi/ARB and diuretics. Encouragingly, these FDCs have
actually seen an, although slight, increase in prescriptions
of 13% for ACEi+ CCB and 27% for ARB + CCB since Q4
2018, respectively.

The current ESC/ESH hypertension guidelines recom-
mend that older patients (> 65 years, including patients over
80 years) should be offered blood pressure-lowering treat-
ment if their systolic blood pressure is > 160 mmHg with a
target of 130-139 mmHg. This should be achieved with life-
style modification and, in most cases, antihypertensive drug
therapy. In individuals older than 80 years of age, initiation
of antihypertensive monotherapy is recommended [1]. In
line with this recommendation, the proportion of patients
treated with FDC was higher in the age group < 80 years as
compared with older individuals (14.6% versus 10% of the
dispensed packs with antihypertensives).

Conclusions

This analysis investigating the utilization of current guide-
line recommendations on pharmacotherapy in hypertension
between 2016 and 2020 documented high rates of guideline
non-adherence in Germany. Almost 2 years following the
release of the 2018 ESC/ESH hypertension guidelines, only
10.9% of the prescribed packs of antihypertensive drugs in
2020 were FDC products, known to improve medication
adherence and blood pressure control. Structured programs
to evidence-based decision support are required to improve
guideline adherence and patient outcomes, eventually.

Author contributions All the authors contributed to the conception
of the study. FM, MK, SE and MS wrote the manuscript. MK and SE
analyzed the data. All the authors were involved in the interpretation of
the study data, critically revised the final manuscript, and gave approval
for submission.

Funding Open Access funding provided by Projekt DEAL.

Availability of data and material Data are available upon reasonable
request by DAPI.

Declarations

Conflict of interest Profs. Mahfoud and Bohm are supported by
Deutsche Forschungsgemeinschaft (SFB TRR219). Prof. Mahfoud is
supported by Deutsche Gesellschaft fiir Kardiologie and has received
scientific support and speaker honoraria from AstraZeneca, Bayer,
Boehringer Ingelheim, Medtronic, and ReCor Medical. Prof. B6hm
has received consulting fees from Abbott Vascular, Bayer AG, Amgen,
AstraZeneca, Servier, Medtronic, Vifor, and Boehringer Ingelheim.
Prof. Kintscher received research grants from Bayer AG, and speaker
honoraria from Amarin, Bayer AG, Berlin Chemie, Novartis, Servier,
and Sanofi, and participated in advisory boards of Berlin Chemie,
Boehringer Ingelheim, Novartis, and Sanofi. All the other authors have
reported that they have no relationships relevant to the contents of this
paper to disclose.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Williams B, Mancia G, Spiering W, Rosei EA, Azizi M, Burnier
M, Clement DL, Coca A, De Simone G, Dominiczak A, Kahan T,
Mahfoud F, Redon J, Ruilope L, Zanchetti A, Kerins M, Kjeldsen
SE, Kreutz R, Laurent S, Lip GYH, McManus R, Narkiewicz K,

@ Springer


http://creativecommons.org/licenses/by/4.0/

202

Clinical Research in Cardiology (2023) 112:197-202

Ruschitzka F, Schmieder RE, Shlyakhto E, Tsioufis C, Aboyans
V, Desormais I, De Backer G, Heagerty AM, Agewall S, Bochud
M, Borghi C, Boutouyrie P, Brguljan J, Bueno H, Caiani EG, Car-
Iberg B, Chapman N, Cifkové R, Cleland JGF, Collet JP, Coman
IM, De Leeuw PW, Delgado V, Dendale P, Diener HC, Dorobantu
M, Fagard R, Farsang C, Ferrini M, Graham IM, Grassi G, Haller
H, Hobbs FDR, Jelakovic B, Jennings C, Katus HA, Kroon AA,
Leclercq C, Lovic D, Lurbe E, Manolis AJ, McDonagh TA, Mes-
serli F, Muiesan ML, Nixdorff U, Olsen MH, Parati G, Perk J, Pie-
poli MF, Polonia J, Ponikowski P, Richter DJ, Rimoldi SF, Roffi
M, Sattar N, Seferovic PM, Simpson IA, Sousa-Uva M, Stanton
AV, Van De Borne P, Vardas P, Volpe M, Wassmann S, Windecker
S, Zamorano JL (2018) 2018 ESC/ESH Guidelines for themanage-
ment of arterial hypertension. Eur Heart J 39:3021-3104
Umemura S, Arima H, Arima S, Asayama K, Dohi Y, Hirooka Y,
Horio T, Hoshide S, Ikeda S, Ishimitsu T, Ito M, Ito S, Iwashima
Y, Kai H, Kamide K, Kanno Y, Kashihara N, Kawano Y, Kikuchi
T, Kitamura K, Kitazono T, Kohara K, Kudo M, Kumagai H,
Matsumura K, Matsuura H, Miura K, Mukoyama M, Nakamura
S, Ohkubo T, Ohya Y, Okura T, Rakugi H, Saitoh S, Shibata H,
Shimosawa T, Suzuki H, Takahashi S, Tamura K, Tomiyama H,
Tsuchihashi T, Ueda S, Uehara Y, Urata H, Hirawa N (2019) The
Japanese Society of Hypertension Guidelines for the Management
of Hypertension (JSH 2019). Hypertens Res 42:1235-1481
Rudolph UM, Enners S, Kieble M, Mahfoud F, Béhm M, Laufs
U, Schulz M (2021) Impact of angiotensin receptor blocker prod-
uct recalls on antihypertensive prescribing in Germany. J Hum
Hypertens 35:903-911

Parati G, Kjeldsen S, Coca A, Cushman WC, Wang J (2021)
Adherence to single-pill versus free-equivalent combination
therapy in hypertension: a systematic review and meta-analysis.
Hypertension 77:692-705

Kieble, Marita.; Enners, Salka.; Schulz M. Fixkombinationen von
Antihypertensiva auf dem deutschen Markt Fixkombinationen von
ACE-Hemmern, Angiotensin-II-Rezeptorblockern, Betablockern,
Calciumkanalblockern und Diuretika [Internet]. 2021. Available
from: https://www.dapi.de/publikationen/fixkombinationen-von-
antihypertensiva-auf-dem-deutschen-markt-fixkombinationen-
von-ace-hemmern-angiotensin-ii-rezeptorblockern-betablocke
rn-calciumkanalblockern-und-diuretika- 1

Zhou B, Carrillo-Larco RM, Danaei G, Riley LM, Paciorek CJ,
Stevens GA, Gregg EW, Bennett JE, Solomon B, Singleton RK,
Sophiea MK, Iurilli ML, Lhoste VP, Cowan MJ, Savin S, Wood-
ward M, Balanova Y, Cifkova R, Damasceno A, Elliott P, Far-
zadfar F, He J, Ikeda N, Kengne AP, Khang YH, Kim HC, Lax-
maiah A, Lin HH, Margozzini Maira P, Miranda JJ, Neuhauser H,
Sundstrom J, Varghese C, Widyahening IS, Zdrojewski T, Abarca-
Gomez L, Abdeen ZA, Abdul Rahim HF, Abu-Rmeileh NM,
Acosta-Cazares B, Adams RJ, Aekplakorn W, Afsana K, Afzal S,
Agdeppa IA, Aghazadeh-Attari J, Aguilar-Salinas CA, Agyemang
C, Ahmad NA, Ahmadi A, Ahmadi N, Ahmadi N, Ahmadizar
F, Ahmed SH, Ahrens W, Ajlouni K, Al-Raddadi R, Alarouj
M, AlBuhairan F, AlDhukair S, Ali MM, Alkandari A, Alkerwi
A, Allin K, Aly E, Amarapurkar DN, Amougou N, Amouyel P,
Andersen LB, Anderssen SA, Anjana RM, Ansari-Moghaddam
A, Ansong D, Aounallah-Skhiri H, Aradjo J, Ariansen I, Aris T,
Arku RE, Arlappa N, Aryal KK, Aspelund T, Assah FK, Assun-
¢do MCF, Auvinen J, Avdi¢ova M, Azevedo A, Azimi-Nezhad M,
Azizi F, Azmin M, Babu BV, Bahijri S, Balakrishna N, Bamosh-
moosh M, Banach M, Banadinovi¢ M, Bandosz P, Banegas JR,
Baran J et al (2021) Worldwide trends in hypertension prevalence
and progress in treatment and control from 1990 to 2019: a pooled
analysis of 1201 population-representative studies with 104 mil-
lion participants. Lancet 398:957-980

@ Springer

10.

11.

12.

13.

14.

15.

16.

18.

19.

Burnier M, Egan BM (2019) Adherence in hypertension: a review
of prevalence, risk factors, impact, and management. Circ Res
124:1124-1140

Ho PM, Bryson CL, Rumsfeld JS (2009) Medication adher-
ence: Its importance in cardiovascular outcomes. Circulation
119:3028-3035

Abegaz TM, Shehab A, Gebreyohannes EA, Bhagavathula AS,
Elnour AA (2017) Nonadherence to antihypertensive drugs a sys-
tematic review and meta-analysis. Med 96:e5641

Durand H, Hayes P, Morrissey EC, Newell J, Casey M, Murphy
AW, Molloy GJ (2017) Medication adherence among patients with
apparent treatment-resistant hypertension: Systematic review and
meta-analysis. ] Hypertens 35:2346-2357

Schulz M, Krueger K, Schuessel K, Friedland K, Laufs U, Mueller
WE, Ude M (2016) Medication adherence and persistence accord-
ing to different antihypertensive drug classes: A retrospective
cohort study of 255,500 patients. Int J Cardiol 220:668-676
Webster R, Salam A, De Silva HA, Selak V, Stepien S, Rajapakse
S, Amarasekara S, Amarasena N, Billot L, De Silva AP, Fernando
M, Guggilla R, Jan S, Jayawardena J, Maulik PK, Mendis S,
Mendis S, Munasinghe J, Naik N, Prabhakaran D, Ranasinghe
G, Thom S, Tisserra N, Senaratne V, Wijekoon S, Wijeyasingam
S, Rodgers A, Patel A (2018) Fixed low-dose triple combination
antihypertensive medication vs usual care for blood pressure con-
trol in patients with mild to moderate hypertension in Sri Lanka
a randomized clinical trial. ] Am Med Assoc 320:566-579
Mahfoud F, Bohm M, Bongarth CM, Bosch R, Schmieder RE,
Schunkert H, Stellbrink C, Trenkwalder P, Vonend O, Weil J,
Kreutz R (2019) Comments on the guidelines (2018) of the Euro-
pean Society of Cardiology (ESC) and the European Society of
Hypertension (ESH) on the management of arterial hypertension.
Internist 60:424-430

Hoorn CJGM, Crijns HIGM, Dierick-Van Daele ATM, Dekker
LRC (2019) Review on factors influencing physician guideline
adherence in cardiology. Cardiol Rev 27:80-86

Hiragi S, Sato N, Uchino E, Kuroda T, Yanagita M (2021) Asso-
ciation between the size of healthcare facilities and the intensity of
hypertension therapy: a cross-sectional comparison of prescription
data from insurance claims data. Hypertens Res 44:337-347
Deutsche Gesellschaft fiir Allgemeinmedizin und Familienmedi-
zin e.V. (DEGAM). Hausirztliche Risikoberatung zur kardio-
vaskuliren Privention. Stand: 31.12.2016 (in Uberarbeitung), giil-
tig bis 30.12.2021 Registernummer 053 - 024. [Internet]. AWMF
online. Das Portal der wissenschaftlichen Medizin. Available
from: https://www.awmf.org/leitlinien/detail/11/053-024.html

. Kotseva K, De Backer G, De Bacquer D, Rydén L, Hoes A,

Grobbee D, Maggioni A, Marques-Vidal P, Jennings C, Abreu
A, Aguiar C, Badariene J, Bruthans J, Castro Conde A, Cifkova
R, Crowley J, Davletov K, Deckers J, De Smedt D, De Sutter J,
Dilic M, Dolzhenko M, Dzerve V, Erglis A, Fras Z, Gaita D,
Gotcheva N, Heuschmann P, Hasan-Ali H, Jankowski P, Lalic
N, Lehto S, Lovic D, Mancas S, Mellbin L, Milicic D, Mirrakhi-
mov E, Oganov R, Pogosova N, Reiner Z, Stoerk S, Tokgozoglu
L, Tsioufis C, Vulic D, Wood D (2019) Lifestyle and impact on
cardiovascular risk factor control in coronary patients across 27
countries: Results from the European Society of Cardiology ESC-
EORP EUROASPIRE V registry. Eur J Prev Cardiol 26:824-835
Mahfoud F, Kieble M, Enners S, Werning J, Laufs U, Millenaar D,
Bohm M, Kintscher U, Schulz M (2020) “Dear Doctor” Warning
Letter (Rote-Hand-Brief) on Hydrochlorothiazide and Its Impact
on Antihypertensive Prescription. Dtsch Arztebl Int 117:687-688
Kreutz R, Algharably EAH, Douros A (2019) Reviewing the
effects of thiazide and thiazide-like diuretics as photosensitizing
drugs on the risk of skin cancer. ] Hypertens 37:1950-1958


https://www.dapi.de/publikationen/fixkombinationen-von-antihypertensiva-auf-dem-deutschen-markt-fixkombinationen-von-ace-hemmern-angiotensin-ii-rezeptorblockern-betablockern-calciumkanalblockern-und-diuretika-1
https://www.dapi.de/publikationen/fixkombinationen-von-antihypertensiva-auf-dem-deutschen-markt-fixkombinationen-von-ace-hemmern-angiotensin-ii-rezeptorblockern-betablockern-calciumkanalblockern-und-diuretika-1
https://www.dapi.de/publikationen/fixkombinationen-von-antihypertensiva-auf-dem-deutschen-markt-fixkombinationen-von-ace-hemmern-angiotensin-ii-rezeptorblockern-betablockern-calciumkanalblockern-und-diuretika-1
https://www.dapi.de/publikationen/fixkombinationen-von-antihypertensiva-auf-dem-deutschen-markt-fixkombinationen-von-ace-hemmern-angiotensin-ii-rezeptorblockern-betablockern-calciumkanalblockern-und-diuretika-1
https://www.awmf.org/leitlinien/detail/ll/053-024.html

	Use of fixed-dose combination antihypertensives in Germany between 2016 and 2020: an example of guideline inertia
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 
	Graphical abstract

	Introduction
	Methods
	Results
	Discussion
	Conclusions
	References




