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VERSION 1 – REVIEW (FOR THE BMJ) 

REVIEWER Daniel G Hackam MD PhD 
Assistant Professor 
Department of Medicine, Division of Clinical Pharmacology, and 
Department of Epidemiology & Biostatistics, University of Western 
Ontario 

REVIEW RETURNED 14/11/2011 

 

GENERAL COMMENTS Re: "Observational Cohort Study of the Safety of Digoxin Use in 
Women with Heart Failure"  
 
I enjoyed reading this paper and I feel it was both well-done and 
well-written. Most sex-based subgroup analyses which report 
statistically significant interaction values in randomized trials have 
proven to be a fallacy -- a well-known example is the effects of 
aspirin in an early secondary stroke prevention trial (harmful in 
women, beneficial in men), which was totally refuted by the 
prospective Women's Health Study in 40,000 women (which 
documented a strong reduction in stroke across all age groups of 
women and by risk factors). Another recent example is ACCORD - 
not yet refuted, but this subgroup analysis by sex has never been 
seen in any other fibrate trial (ie that fibrates harm women and help 
men). A third example now is DIG, which is the theme taken up by 
the current study.  
 
Thus we have a very secondary (much later published) post-hoc 
analysis of the DIG trial on a dataset that was publically available 
and highly mined by many groups. Because we will likely never see 
prospective replication of the DIG-female interaction in a randomized 
setting (digoxin being highly genericised), well-powered, rigorous 
observational studies such as this one are our only recourse.  
 
I do have a few relatively minor questions and comments for the 
authors.  
 
1) The way the primary study hypothesis is reported in the 
manuscript in different places is a bit divergent. I prefer that the 
authors, by statistical tradition, pick one way (null or alternate 
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hypothesis), and be consistent. See below.  
 
From the abstract: “The primary outcome of this study was the 
absence of a large interaction between digoxin use and sex affecting 
mortality.” [this is actually the null hypothesis]  
 
From the methods: “We conducted a retrospective cohort study to 
test the primary hypothesis that sex was an effect modifier for the 
association of digoxin use with mortality.” [this is actually the 
alternate hypothesis]  
 
2) I have not before seen an administrative database analysis that 
censors patient time upon the quality of reporting of an outcome 
variable (although given the vast diversity of the epidemiology 
literature one can assume it's been done somewhere before and 
perhaps not reported outright). Can the authors add a bit more 
information about this? I am referring to the following text - 
"Information was only used if it was collected during times when the 
adjusted mortality ratio, a quality control measure used in THIN to 
identify practices which are recording deaths accurately, was within 
acceptable standards for a given practice." How often did poor-
reporting occur during the study, and was it imbalanced between 
groups (exposed vs unexposed, men vs women)? Is this a 
"standard" way of doing analyses in THIN? I recognize the authors 
have done a sensitivity analysis to address this issue.  
 
3) The control group was defined as who carried a diagnosis of HF 
and were receiving regular prescriptions for a loop diuretic, beta 
blocker, angiotensin converting enzyme  
(ACE) inhibitor, or angiotensin receptor blocker (ARB). The 
exposure group was defined as as individuals who carried the 
diagnosis of HF and were receiving multiple consecutive 
prescriptions for digoxin. Hence, are the authors in actuality 
comparing digoxin against other non-digoxin drugs on mortality? 
(and a fairly mixed bag of non-digoxin drugs) Is that what the 
analysis breaks down to? I worry a bit about this, since most of 
these drugs (except perhaps ARBs and digoxin), do have separate 
mortality-reducing effects in heart failure.  
 
4) Why was spironolactone and eplerenone not included among the 
drugs defining the unexposed (to digoxin) group?  
 
5) Medical history such as a history of hypertension could be coded 
at any time prior to HF diagnosis. Does this mean that the authors 
have a potentially variable look-back window for defining 
comorbidities? If so, patients accrued earlier on in the study (when 
digoxin use would have been most prevalent) may be somewhat 
undercoded versus patients accruded later on in the study (when 
digoxin would have been less prevalent). The implication then is that 
the digoxin-unexposed patients may have better comorbidity 
definition than the digoxin-exposed patients -- or at least, the 
patients accrued early versus the patients accrued late. This is why 
fixed length lookback windows are typically preferred (at least as far 
as I am aware) rather than variable length lookback windows as was 
the case used here. Can the authors reassure us on this point? (I 
might be missing something here)  
 
In conclusion, I think the authors have done a great job in attempting 
to answer a clinically vital question in the treatment of heart failure. 
The above caveats probably just warrant further explication and 
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elaboration from the authors.  

 

REVIEWER Emil L Fosbol 
Research fellow, MD, PhD 
Duke Clinical Research Institute and Gentofte University Hospital, 
Copenhagen, Denmark 

REVIEW RETURNED 05/12/2011 

 

GENERAL COMMENTS Regarding review of manuscript entitled “Observational Cohort 
Study of the Safety of Digoxin Use in Women with Heart Failure.” 
The manuscript is well written and examines an important treatment 
dilemma in heart failure—although data exist on this subejct. 
Methods are somewhat adequately described, planned, and carried 
out, though several questions remain. The results are clear and 
reassuring of other observational data—but not trial data. Please 
see comments below  
 
Major comments:  
1. Cohort definition: Subjects were included if "they carried the 
diagnosis of heart failure and were receiving multiple consecutive 
prescriptions for digoxin". This definition is far too vague. Was it the 
first HF diagnosis in the data? How many are multiple? And when 
did the time for follow-up start? At time of diagnosis? At time of 
treatment start? Were prevalent users included in the analysis? How 
did the authors handle breaks in treatment—any grace periods?  
2. Unexposed group: These patients were defined by having the HF 
diagnosis and by taking a number of characteristic medications 
regularly. Same comments as above apply to this group and in turn: 
were the exposed group also required to be on a similar regimen of 
drugs? Also, what does regular mean—needs to be quantified or 
explained?  
3. Outcomes: Overall death was the chosen outcome. I would 
suggest including the endpoints of the mentioned trial: death and 
hospitalizations.  
4. Covariates: Concomitant pharmacotherapy was defined as a drug 
in the year before. Why a year before and not the three months prior 
to baseline in order for the information to be current?  
5. Statistics: Authors should be complemented for showing standard 
differences and explaining why. Regarding exposure time: How was 
the non-exposed time in the exposure group handled (when patients 
stopped or had a break in treatment)?  
6. Results: Table 2 shows the crude observed mortality rates. It is 
unclear how the person years were calculated. Were the person 
years accumulated only when counted as exposed or?  
7. Results: This study is about the interaction and not the individual 
elements of the model, I would therefore suggest removing the 
estimates for the other variables in the model. Although these are 
informative for the reader, it takes away from the message of the 
paper. As an example, how would the authors explain the 
association seen for AF, potassium sparing diuretic, hypertension 
etc without getting in to a discussion about biases and the direction 
of these?  
8. Causality between digoxin and mortality is implied throughout the 
abstract. I think the authors should tone this down and state that 
they are assessing associations.  
9. The authors do not discuss major limitations such as: 
confounding-by-indication, protopathic bias, prevalent user bias, 
severity of disease bias and how these could affect the interaction 
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between sex and digoxin use. Furthermore, the database lack other 
important clinical variables not mentioned: LVEF, smoking status, 
family history, etc.  
 
Minor comments:  
1. I did not see a sensitivity analysis excluding those with atrial 
fibrillation.  
2. Is there any accuracy information regarding this registry and the 
prescription data?  

 

VERSION 1 – AUTHOR RESPONSE 

The authors revised their manuscript according to the reviewer comments and then submitted the 

paper to BMJ Open. 

VERSION 2 – REVIEW 

REVIEWER Francisco Gomez, MD, PhD  
University of Cadiz, School of Medicine  
Cadiz. Spain. 

REVIEW RETURNED 09/02/2012 

 

GENERAL COMMENTS Flory et al have conducted a retrospective study on a numerous 
cohort of heart failure (HF) patients by exposure to digoxin, 
observing that sex was not an effect modifier for the association of 
digoxin use with mortality. 
This is a pertinent study, well designed and conducted. The 
analyses and presentation of the data are correct. The results are 
relevant, although not definite, for the management of women with 
heart failure. 
Therefore, I have no major observations. 
 
Minor Observations 
Low-dose digoxin therapy has been shown to be a strong 
independent predictor of low serum digoxin concentrations, which 
have been shown to decrease mortality of HF patients (1-3). 
1. Van Veldhuisen DJ, Man in’t Veld AJ, Dunselman PH, Lok DJ, 
Dohmen HJ, Poortermans JC, et al. 
Double-blind placebo-controlled study of ibopamine and digoxin in 
patients with mild to moderate heart 
failure: results of the Dutch Ibopamine Multicenter Trial (DIMT). J 
Am Coll Cardiol 1993;22:1564-1573. 
2. Ahmed A, Rich MW, Love TE, Lloyd-Jones DM, Aban IB, Colucci 
WS, Adams KF, Georghiade M. 
Digoxin and reduction in mortality and hospitalization in heart failure: 
a comprehensive post hoc analysis 
of the DIG trial. Eur Heart J 2006;27:178-186 
3. Rathore SS, Curtis JP, Wang Y, Bristow MR, Krumholz HM. 
Association of serum digoxin 
concentration and outcomes in patients with heart failure. JAMA 
2003;289:871-878 
An important observation of the study by Flory et al. is the lack of 
interaction between sex and digoxin use on the mortality of HF 
patients treated with high-dose digoxin (mean serum level 
> 1.2 ng/ml). We believe that, this should be stressed in the 
discussion. 
Therapy with digoxin has been associated with an improved 
mortality and morbidity of HF patients, including women and patients 
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with non-systolic HF in a recently published prospective cohort study 
(Andrey et al, International J Clin Practice 2011;65:1250-58). 
This is a relevant study that, could be considered either in the 
introduction or in the discussion of the article. 

 

REVIEWER Mihai Gheorghiade, MD FACC  
Professor of Medicine and Surgery  
Northwestern University  
Chicago, IL, USA  

REVIEW RETURNED 25/02/2012 

 

THE STUDY Although the study supports the exsisting data on the safety of 
Digoxin in women, is not addressing adequately the use of Digoxin 
in both women and men with HF. Digoxin has been approved for HF 
treatment in US in 1997. The approval was based on the DIG trial. 
Digoxin therapy had the effect on reducing hospitalization but not 
mortality. in retrospect, digoxin had a bi-directional effect - 
decreasing mortality from HF and possibly increasing SCD. Post-hoc 
analysis of the DIG trial that independent of gender, mortality was 
decreased when SDL < 1.0 ng/mL. I suggest that the authors review 
the following papers closely to better put their data in context:  
1) Circulation 2006;113;2556-2564  
2) European Heart Journal (2006) 27, 178–186  
They should modify their conclusions accordingly taking into account 
the existing data, particularly regarding serum dig concentration. The 
issue is less related to the gender, and more related to the serum 
concentration. 

RESULTS & CONCLUSIONS Again, the authors should familiarize themselves with the body of 
evidence that exists on the use of dig in patients with HF and/or AF. 
This should be reflected in the discussion. 

GENERAL COMMENTS This is a very important topic since digoxin use has substantially 
decreased in recent decades, in spite of support from national and 
international guideline-writing committees. This paper deserves an 
accompanying editorial that I would be more than happy to write for 
BMJ, if the editors feel appropriate. 

 

VERSION 2 – AUTHOR RESPONSE 

We greatly appreciate these thoughtful reviewer comments, and the opportunity to submit a revised 

manuscript.  

 

Dr. Gomez and Dr. Gheorghiade both pointed out that we should more thoroughly address the 

potential relationship between digoxin concentration and mortality. We now identify this as an 

important issue in the last line of the first paragraph of the introduction, and discuss our results related 

to serum concentration more thoroughly in the second paragraph of our discussion. This discussion is 

informed by the helpful papers they suggested (Brophy, Ahmed et al, and Gheorghiade et al). We 

now cite those references.  

 

We also appreciate Dr. Gomez's directing us to the highly relevant recent paper by Andry et al, which 

we now cite in both the introduction and discussion as another observational study relevant to this 

research question (Introduction, paragraph 3, and Discussion, paragraph 5).  

 

A previous round of reviews at the British Medical Journal included several helpful suggestions of 

methodological details to clarify in the text and prompted us to report two other sensitivity analyses 
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(one excluding patients with atrial fibrillation, and another defining medical comorbidities based only 

on data from the year prior to cohort entry). We have taken the liberty of making those small 

modifications to the manuscript as well, and all are flagged with track changes.  
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Correction
Flory JH, Ky B, Haynes K, et al. Observational cohort study of the
safety of digoxin use in women with heart failure. BMJ Open 2012;2:
e000888. The fourth author in this article should be listed as
Brunelli SM (not S Brunelli M).

BMJ Open 2012;00:e000888corr1. doi:10.1136/bmjopen-2012-000888corr1

BMJ Open 2012;00:e000888corr1. doi:10.1136/bmjopen-2012-000888corr1 1
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