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We read with great interest the recent article by Professor Hermida and colleagues in the European
Heart Journal(1), which appears to show a striking reduction in cardiovascular events in patients
assigned to taking their antihypertensive medications in the evening.

We would be interested in how the safe and ethical conduct of the Hygia trial was overseen. A 45%
relative risk reduction in cardiovascular disease outcome would have been apparent before the median
follow-up duration of 6.3 years. This begs the question, why was the trial allowed to continue for more
than 6 years despite a significant difference in event rates that must have been evident earlier in the
study?

Only adjusted hazard ratios were reported for the primary outcome, with adjustment made for various
baseline characteristics that were not pre-specified. What was the reason for not pre-specifying factors
for adjustment?

We would be fascinated to learn how the Hygia study achieved their incredible patient retention rate. It
is remarkable that, in a study with 19,084 participants, no patients were recorded as lost to follow-up
despite annual visits requiring 48-hour ambulatory monitoring, and only 84 patients had <1-year follow-

up.

It is also not clear to us how allocation was managed. Was this a single, prospective randomised trial?
The title of the paper gives the impression it was, but other published information suggests it was not.
The published rationale and design paper(2) states that patients were randomized using a computerised
random number generator, but then goes on to state that patients were randomized separately to
different antihypertensive medications regimens as part of 3-6 month trials. The protocol also refers to
further trials of combination therapy for patients who were improperly controlled according to ABPM
criteria. Despite the description of these sub-studies, the protocol states that medication choice was at
the discretion of the treating physician. We would be interested to find out how many patients took part
in one or more of these sub-studies and how they were incorporated into the final study results,
particularly given the significant difference reported between the groups in terms of medication choice.

Finally, we were surprised by the implausibly large effect size of night-time blood pressure treatment
dosing which (by a long way) is the biggest difference in mortality between treatment groups ever
reported in a blood pressure lowering trial, and even more striking for a primary prevention study that is
not placebo-controlled. The HOPE trial(3) and the Syst-Eur trial(4) (cited in the main Hygia paper) were
both trials comparing a single antihypertensive drug to a placebo. Interestingly both trials demonstrated
a much smaller effect size than the Hygia study despite larger BP differences, and both were terminated
early on safety grounds. As a group conducting a clinical trial comparing morning versus evening dosing
of medication for hypertension treatment in over 20,000 patients(5), we look forward to learning more
about how this fascinating study result came about, particularly as our independent data monitoring
committee has not seen any reason to terminate our study early.

Yours sincerely,

Dr Greg Guthrie® on behalf of the TIME study Steering Committee (Professor Neil Poulter?, Professor
Thomas Macdonald?, Professor lan Ford?, Professor Isla Mackenzie!, Mrs Evelyn Findlay?, Professor
Bryan Williams*, Professor Morris Brown®, Professor Chim Lang® and Professor David Webb?)

Affiliation



1 MEMO Research, University of Dundee, 2 Faculty of Medicine, School of Public Health, Imperial
College London 3 Robertson Centre for Biostatistics, University of Glasgow, 4 Institute of Cardiovascular
Sciences, University College London 5 Centre of Clinical Pharmacology, Queen Mary University of
London, 6 Division of Molecular and Clinical Medicine, School of Medicine, University of Dundee, 7
Centre for Cardiovascular Science, University of Edinburgh

References

1.

Hermida RC, Crespo JJ, Dominguez-Sardifia M, Otero A, Moya A, Rios MT, et al. Bedtime
hypertension treatment improves cardiovascular risk reduction: the Hygia Chronotherapy Trial.
Eur Heart J [Internet]. 2019;1-12. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/31641769

Hermida RC. Sleep-time ambulatory blood pressure as a prognostic marker of vascular and other
risks and therapeutic target for prevention by hypertension chronotherapy: Rationale and design
of the Hygia Project. Chronobiol Int. 2016;33(7):906-36.

Gerstein HC, Yusuf S, Mann JFE, Hoogwerf B, Zinman B, Held C, et al. Effects of ramipril on
cardiovascular and microvascular outcomes in people with diabetes mellitus: Results of the HOPE
study and MICRO-HOPE substudy. Lancet. 2000;355(9200):253-9.

Staessen J, Fagard R, Thijs L, Celis H, Arabidze G, Birkenhager W, et al. Randomised double-blind
comparison of placebo and active treatment for older patients with isolated systolic
hypertension. The Systolic Hypertension in Europe (Syst-Eur) Trial Investigators. Lancet (London,
England) [Internet]. 1997;350(9080):757—64. Available from:
http://onlinelibrary.wiley.com/o/cochrane/clcentral/articles/551/CN-00143551/frame.html

Rorie DA, Rogers A, MacKenzie IS, Ford |, Webb DJ, Willams B, et al. Methods of a large
prospective, randomised, open-label, blinded end-point study comparing morning versus evening
dosing in hypertensive patients: The Treatment in Morning versus Evening (TIME) study. BMJ
Open. 2016;6(2).



