Response to Reviewer:

 

It is a well written paper with a clear rationale and with original data.
However, there are some major drawbacks impending on it:

1)      The title does not reflect the content of the article and
should be modified to:

THE OPTIMAL CUT-OFF VALUE FOR HOSMEOSTATIC MODEL ASSESSMENT (HOMA) OF INSULIN-RESISTANCE OBTAINED FROM INPATIENTS OF A PORTUGUESE CARDIOLOGY WARD.
Response: The title was changed, as suggested to: OPTIMAL CUT-OFF VALUE FOR HOMEOSTASIS MODEL ASSESSMENT (HOMA) INDEX OF INSULINE-RESISTANCE IN A POPULATION OF PATIENTS ADMITTED ELECTIVELY IN A PORTUGUESE CARDIOLOGY WARD


2)      The summary is structured and reflects the content of the
article.
Response: No answer requested.

3)      In the introduction section, the rationale and the purpose of
the study are described in a clear way.
Response: No answer requested.


4)      The criteria for selecting the patients are rather confusing:

First) The time period of the study was not defined. Which years? This an important issue because the insulin assay might be not the same.
Response: The inclusion years were detailed in the manuscript. The insulin assay was the same throughout the inclusion period.

Second) The population studied was not chosen at random and consists in inpatients of a cardiology ward.  These patients are usually heavily
medicated (Statins, thiazide diuretics etc !) and are stressed because the
majority of them are waiting for complex examinations and/or elective
cardiac procedures. These circumstances strongly influence
insulin-resistance parameters. Was the medication stopped before blood
drawing ?  This cohort can’t never be considered “healthy” even if
the word is used between brackets.
Response: The medication was not stopped before blood drawing because it could cause patient decompensation. Only antidiabetics were stopped to avoid contrast nephropathy after cardiac procedures. 

It is also true that stress might influence blood glucose and insulin. However, since HOMA index is a ratio that includes both insulin and glucose this effect might be minimized. Also simple procedures such as blood drawing or the euglycemic clamp technique (a standard technique to evaluate insulin resistance) might also create some stress for patients and these procedures are used widely. Nevertheless, in the limitations section these points were mentioned.

To avoid misunderstandings, the word “healthy” was eliminated and instead we used the term “non-obese and without abnormal glucose regulation” group of patients or “selected study cohort”.

Third), Selection criteria excludes overweight (BMI >25 Kg/m2) and diabetic patients as well as patients with a fasting glycemia over 100 mg/dl. With these criteria the authors excluded 75% of the recruited patients (admitted 1784 of 7000).  This is clearly unacceptable from a statist point of view, because the study group is biased from the original population. The validation group consists in 300 consecutive patients from the same Cardiology Ward. It is not clear which criteria were used do select this group. In the text it is mentioned the "above criteria". Please explain. Was the validation group chosen from the same study population? If not, when and how were these patients recruited?
Response: In fact, 75% of the recruited patients were excluded. However, to assess the cut-off for insulin resistance it is mandatory to exclude patients with obesity /overweight as well as patients with baseline abnormal glucose regulation. In these patients, insulin resistance is usually present, so, they must be excluded from the analysis. This is standard procedure in all studies that analyse insulin-resistance cut-off. As the reviewer pointed out, these patients were selected from a cardiology ward and as such they are not healthy patients. There is usually a high prevalence of obesity /overweight and abnormal glucose regulation. It was expected this high exclusion rate in this particular population of patients. This does not constitute a bias from the original population because these are the patients that should be selected for this type of assessment. 

The validation cohort was selected between 2008 and 2010. This group participated in a prospective study for a doctoral research. They underwent a complete assessment that included laboratory analysis, coronary angiography and carotid ultrasound for a comprehensive study on atherosclerosis. This group has identical characteristics as the 7000 patients initially recruited since no exclusion criteria were applied (patients with obesity /overweight and abnormal glucose regulation were not excluded). They were selected from the same population (patients admitted electively for cardiac procedure) however, these patients were not included in the 7000 recruited for the study group. The objective of this validation cohort was to check if the values obtained from the 1784 selected patients is applicable in a cohort that includes obese/overweight patients as well as patients with abnormal glucose regulation.
This was better explained in the manuscript.

5)      Statistical analyses described were performed in an
appropriated way and according to the standards.
Response: No answer requested.


6)      Results: In TABLE 1 there is no mention if there are
statistically significant differences between the two groups regarding age
and sex as well as in other metabolic parameters. It should be added another column with the results of these statistical analyses. In TABLE 2 it is not understandable why there is no increase in insulin levels and HOMA Index with age. It would be interesting to present data on the all population (7000 patients) and not only of the study group.
Response: In table 1, a column with p-values was added. Table 2 and 3 were changed for the entire population of 7000 patients as suggested by the reviewer. We included a more detailed analysis and discussion on this subject in the manuscript.

7)      In the first paragraph of the discussion it is stated that the
Portuguese and Italian populations have lower insulin levels than northern
population living in Sweden and Netherlands. This statement is based on a single reference.  How to explain the higher prevalence of type 2 diabetes and cardiovascular mortality in Portugal and Italy than in Holand and Sweden? It is important to make this issue clear because it is relevant regarding prevention of these diseases.
Response: The study was performed in young individuals, with a low prevalence of cardiovascular risk factors, including obesity. Our Mediterranean diet and genetic factors were the explanations presented by the authors. Insulin levels are not directly correlated with diabetes. In insulin resistance, there is first an increase in insulin to compensate for the insulin resistance in peripheral tissues. Glucose levels are initially within normal values. Later on, insulin production starts to decline and glucose levels starts to increase, up to a point where the patient becomes diabetic. So, insulin levels do not translate directly in to diabetes. It usually precedes diabetes but is not necessarily linked. Obesity is more closely related with insulin resistance. It is also true that the incidence of diabetes is high in Portugal. But at this point, when diabetes is installed, the insulin production usually is reduced.
It is true that cardiovascular mortality is high in Portugal and Italy in spite of our Mediterranean diet. However, in the case of Portugal, it is mainly due to a high incidence of stroke, where other cardiovascular risk factors, particularly hypertension are more closely correlated. 

Variations in the inclusion and exclusion criteria can explain the
difference in cut-off points of HOMA between the present study and other
performed in Spain, the authors said. The question is, if the inclusion
criteria has such a strong impact on value of HOMA index, how can the
optimal HOMA index obtained be extended to the general Portuguese population or to other populations?
Response: It is more detailed in the discussion section this point. In other studies (very few studies), patients with hypertension and lipid abnormalities were also excluded. We think that this probably does not have a significant impact in insulin resistance and we choose not to exclude these patients. If they were excluded we would be left with a very small sample because hypertension and lipid abnormalities are extremely frequent in heart diseased patients. Different genetic background is a more plausible explanation. Previous Portuguese genetic studies showed that there are some differences from the Spanish. The methods used for cut-off calculation has a more important role in the explanation of different reported cut-offs for insulin resistance.

What is written as the "limitations" of the study, is in fact the real
discussion, therefore it should appears firstly and not at the end of the
discussion.
Response: “Limitations” were included in the discussion as suggested by the reviewer.

8) TABLES 1, 2 should be reformulated according to the suggestions
Response: Changes were made as requested as well as for Table 3.

9) Figures are well done.
Response: No answer requested.


10) References are mostly from the nineties. There recent articles dealing
with the subject which are not cited.
Response: References on HOMA index cut-off are from 00’s. So, they are relatively recent. I ran a review in Pubmed and found several articles on HOMA index both in children and adolescents and in adults. Results from pediatric populations cannot be applied to adult populations because HOMA index is different in these populations. However, I also found 7 other recent articles in adult populations that were included in the manuscript.
	Ana Timoteo 



	
	[image: image1.png]


20/06

[image: image2.png]



	
	[image: image3.png]



[image: image4.png]




	para Departamento 

[image: image5.png]




	


Boa tarde

Acabei de colocar na plataforma da Acta Médica a nova versão do artigo bem como uma resposta ao revisor.

Caso tenha havido algum problema no envio informático, envio também os respectivos documentos por este e-mail.

As alterações no texto do manuscrito estão salientadas a amarelo.

Agradeço confirmação da recepção dos documentos referidos.

Obrigada,

Ana Timóteo

