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Introduction

Diabetic Retinopathy (DR) is a specific complication of both Type 1 and Type 2 Diabetes (T1D and T2D), and the most frequent cause of blindness in adults in developed countries before 50 years of age [START_REF] Yau | Global prevalence and major risk factors of diabetic retinopathy[END_REF]. Several risk factors for DR have been identified, including diabetic nephropathy [START_REF] Estacio | Overt albuminuria predicts diabetic retinopathy in Hispanics with NIDDM[END_REF], arterial hypertension [START_REF] Leske | Hyperglycemia, blood pressure, and the 9-year incidence of diabetic retinopathy: the Barbados Eye Studies[END_REF], and dyslipidemia [START_REF] Chew | The effects of medical management on the progression of diabetic retinopathy in persons with type 2 diabetes: the Action to Control Cardiovascular Risk in Diabetes (ACCORD) Eye Study[END_REF], but it most consistently relates to chronic hyperglycaemic exposure. Glucose control reduces the risk and progression of DR [START_REF] Zhang | Effects of intensive glycemic control in ocular complications in patients with type 2 diabetes: a meta-analysis of randomized clinical trials[END_REF]. The recommendation of the American Diabetes Association is therefore to optimize glycemic control [START_REF] Solomon | Diabetic Retinopathy: A Position Statement by the American Diabetes Association[END_REF]. But the velocity of decrease in HbA1c and its magnitude in the context of DR and uncontrolled diabetes is a matter of debate.

A rapid improvement of glycaemia can indeed worsen DR [START_REF] Feldman-Billard | Standards for screening and surveillance of ocular complications in people with diabetes SFD study group.Early worsening of diabetic retinopathy after rapid improvement of blood glucose control in patients with diabetes[END_REF]. In specific contexts as the initiation of Continuous Subcutaneous Insulin Infusion [START_REF] Hooymans | Worsening of diabetic retinopathy with strict control of blood sugar[END_REF], pregnancy [START_REF] Chew | Metabolic control and progression of retinopathy. The Diabetes in Early Pregnancy Study. National Institute of Child Health and Human Development Diabetes in Early Pregnancy Study[END_REF] or treatmentinduced painful neuropathies [START_REF] Gibbons | Treatment-induced diabetic neuropathy: a reversible painful autonomic neuropathy[END_REF], the worsening of DR has been reported for small numbers of patients. More systematically, for Type 1 Diabetes, the DCCT demonstrated the "early worsening" of DR during the first year of intensive glucose control [START_REF] Dcct Group | Early worsening of diabetic retinopathy in the Diabetes Control and Complications Trial[END_REF]. For Type 2 Diabetes, a few demonstrative observations of "early worsening" DR were collected after bariatric surgery procedures [START_REF] Cheung | The Impact of Bariatric Surgery on Diabetic Retinopathy: A Systematic Review and Meta-Analysis[END_REF], or in minorities [START_REF] Shurter | Euglycemic progression: worsening of diabetic retinopathy in poorly controlled type 2 diabetes in minorities[END_REF]. The concern about worsening DR recently grew-up because a high rate was observed in the Semaglutide-treated participants of the SUSTAIN-6 trial [START_REF] Marso | Semaglutide and Cardiovascular Outcomes in Patients with Type 2 Diabetes[END_REF], including five cases of blindness (vs one in the placebo arm), which seemed related to the magnitude and rapidity of their HbA1c reduction, rather than to Semaglutide itself [START_REF] Bain | reduction in glycated haemoglobin and the risk of diabetic retinopathy[END_REF]. It might be helpful to predict the risk of the presence of DR by clinical information, including the previous trajectories of HbA1c.

In patients admitted in our ward for uncontrolled or complicated Type 2 Diabetes, we measured the HbA1c and we systematically collected available HbA1c values from the previous years: the first, second, third year's HbA1c and its most ancient values were registered. Then we categorized our patients as "rapid declinors" if they underwent a reduction of more than -3% between two successive HbA1c values, and "sustained moderate declinors" if their HbA1c always declined on successive values, without reaching -3%. We analyzed the relation between DR and these categories, and we adjusted the analysis for the known risk factors for DR: age, gender, Body Mass Index (BMI), arterial hypertension, lipid profiles and their treatment by statins, duration and control of diabetes, and Diabetic Kidney Disease (DKD).

Subjects and methods

Subjects

Six hundred and eighty patients hospitalized in our unit from year 2009 to 2017 for uncontrolled or complicated T2D were included. All participants were interviewed, had a clinical exam, and blood and urinary samples. All subjects gave their informed consent to participate in the study, which was approved by the local ethic committee.

The following data were collected: age, sex, duration of diabetes, BMI, arterial hypertension (defined by treatment with antihypertensive drug or blood pressure ≥ 140/90 mmHg), treatment by a statin, and history of macroangiopathy (myocardial infarction, stroke, gangrene, peripheral revascularization) and foot ulcers. Diabetic retinopathy was diagnosed on 2 fundus photos per eye (one centered on the disc, one centered on the macula) by an ophthalmologist. The blood and urinary analysis included HbA1c, blood lipids, the Albumin Excretion Rates , and serum creatinine to estimate the Glomerular Filtration Rates (eGFR) calculated with the CKD-EPI formula. Diabetic Kidney Disease (DKD) was defined by eGFR < 60 ml/min/1.73 m 2 and / or albumin excretion rate > 30 mg/24h.

Categorization of HbA1c courses before admission

We retrospectively registered the available previous HbA1c from each of the three years before the admission, and the most ancient available HbA1c. When the subjects had more than one HbA1c available during one of the yearly intervals, we registered the HbA1c that was the closest to 12 months before the next. There were the following five time points of HbA1c measurement: (A) on admission, (B) during the previous year, (C) during the second year before, (D) during the third year before, and (E) at the earliest point more than three years ago. The two consecutive HbA1c values were selected with the following four patterns:

(A) and (B), (B) and (C), (C) and (D), and (D) and (E). We only included subjects who had two consecutive HbA1c values. We excluded 226 other subjects without two consecutive HbA1c values at the five time points of HbA1c measurement. The subjects were defined as "rapid HbA1c declinors" if they experienced at least once a dramatic decline of HbA1c (more than -3%) between two consecutive determinations during their follow-up. This -3% dramatic decline threshold was derived from the -1.5% decline between two values in Shurter's report, who performed at least two HbA1c determinations per year [START_REF] Shurter | Euglycemic progression: worsening of diabetic retinopathy in poorly controlled type 2 diabetes in minorities[END_REF]. They were defined as "sustained moderate declinors" if their HbA1c were declining, without any dramatic decline (less than -3%) between two consecutive values.

Statistical analysis

The results of the continuous variables are expressed as mean ± SD, and as median (min-max) for asymmetric distributions. The categorical variables are presented as numbers (percentages). The subjects with Diabetic Retinopathy vs those without were compared by ANOVA for continuous variables, and by Chi-2 for non continuous variables. A binary logistic regression analysis was performed to search for a relation between the categories of HbA1c courses and DR, adjusted for age, gender, and the known risk factors for DR: BMI, blood lipids and treatment by statin, arterial hypertension and DKD, duration of diabetes and the mean of previous HbA1c. These analyses were repeated for proliferative DR, and diabetic macular edema. Because HbA1c can hardly decline if it is not high at baseline, we repeated this analysis for half the participants, whose mean previous HbA1c before admission were higher than the median. A value of p < 0.05 was considered as significant. The analyses were performed on SPSS 10.0.

Results

Characteristics of the population

Our 680 patients were mainly men (56.8%), 62±10 years old, with 14±10 year duration of diabetes. Their BMI was 32.1±6.1 kg/m 2 . 67% had arterial hypertension, 67.5% were treated by a statin. A macroangiopathy was present in 35.9%, 23.1% had a history of foot ulcer, and 44.5% had a DKD.

Courses of HbA1c (figure)

Our patients were poorly controlled, with a mean HbA1c at 8.7±1.7% at the time of admission. 1500 previous HbA1c values were available: 9.0±1.9% during the previous year (n=641, time -4±4 months before), 8.7±1.8% during the second year before (n=363, time -16±4 months), 8.7±1.8% during the third year before (n=253, time -30±4 months), and 9.0±2.2% for the most ancient (n=243, time -65±27 months).

Ninety-one subjects (13.5%) were categorized as "rapid HbA1c declinors". Their HbA1c were 8.1±1.3% at the time of admission, 10.2±2.8% during the previous year (n=83, time -5±7 months before), 9.8±2.6% during the year before (n=54, time -16±4 months), 9.1±2.8% during the second year before (n=47, time -30±4 months), and 10.7±2.9% for the most ancient (n=48, time -63±24 months). The maximal decline of HbA1c between two consecutive values was -4.8±1.5% for these subjects.

One hundred and ninety three subjects (28.3%) were categorized as "sustained moderate HbA1c declinors". Their HbA1c were 8.1±1.3% at the time of admission, 9.0±1.6% during the previous year (n=164, time -4±3 months before), 9.1±1.6% during the year before (n=57, time -16±3 months), 9.3±1.1% during the second year before (n=30, time -28±4 months), and 10.0±1.4% for the most ancient (n=31, time -63±24 months). The maximal decline of HbA1c between two consecutive values was -1.0±0.7% for these subjects.

For the 396 (58.4%) other subjects (non declinors), the HbA1c were 9.0±1.7% at the time of admission, 8.8±1.6% during the previous year (n=394, time -4±3 months before), 8.5±1.5% during the year before (n=252, time -16±4 months), 8.5±1.5% during the second year before (n=176, time -30±4 months), and 8.4±1.7% for the most ancient (n=164, time -66±28 months). The maximal decline of HbA1c between two consecutive values was -0.3±1.4% for these subjects.

Characteristics of the subjects according to their category of HbA1c course

As depicted in the table 1, the "Rapid HbA1c declinors" were younger and had a four years lower duration of diabetes. The prevalences of DR were 23.4% for non declinors, 21.3% for sustained moderate HbA1c declinors, and 31.7% for rapid HbA1c declinors, which did not differ (p=0.13 by Chi-2), although there was a tendency for more DR among rapid declinors as compared to all other subjects (p = 0.054) and compared to non declinors (p = 0.083). The prevalences of proliferative DR were 10.3% for non declinors, 8.3% for sustained moderate HbA1c declinors, and 15.3% for rapid HbA1c declinors, which did not differ (p=0.27 by Chi-2), although there was a tendency for more proliferative DR among rapid declinors as compared to non declinors (p = 0.11). The prevalences of non-proliferative DR did not differ according to the previous trajectories of HbA1c: 13.1% for non declinors, 13.0% for sustained moderate declinors, and 16.4% for rapid declinors (p=0.96).

Diabetic Retinopathy and its risk factors, whole population

One hundred and sixty-three subjects (24%) had a Diabetic Retinopathy (DR). As depicted in the table 2, they differed from the others: longer duration of diabetes, more DKD and arterial hypertension, lower HDL-cholesterol levels. The LDL-cholesterol and triglyceride levels did not differ, but more subjects with DR were treated by a statin. The HbA1c at admission did not differ according to the presence of DR, but the HbA1c of the previous years were higher for the subjects with DR. By binary logistic regression analysis (Table 3), DR was related to a previous rapid decline of the HbA1c (OR= 1.87, 95% CI:1.03-3.40) after adjustment for age, gender, BMI, arterial hypertension and DKD, blood lipids and statin treatment, duration of diabetes and the mean of previous HbA1c. The relations between DR and gender, HDL-cholesterol, treatment by a statin, DKD and the duration and control of diabetes were also still significant in that model. The relation between DR and a previous sustained moderate decline of HbA1c was not significant NS (OR= 0.80, 95%CI:0.49-1.31) after these adjustments. We checked for interactions between previous HbA1c trajectories (No decline / Rapid decline / sustained moderate decline) and other significant risk factors for DR. None was significant: Diabetic Kidney Disease (p=0.57), HDL-cholesterol (p=0. [START_REF] Dormandy | Secondary prevention of macrovascular events in patients with type 2 diabetes in the PROactive Study (PROspective pioglitAzone Clinical Trial In macroVascular Events): a randomised controlled trial[END_REF]), treatment by a statin (p=0.56), and duration of diabetes (p=0.33).

Non-proliferative DR were not related to the previous trajectories of HbA1c: OR:1.22 (95%CI: 0.53-2.79) after a rapid decline, and OR:0.87 (95%CI: 0.46-1.64) after a sustained moderate decline. Proliferative DR were related to a previous rapid decline of the HbA1c (OR= 2.64, 95% CI:1.02-6.80) after adjustment for age, gender, BMI, arterial hypertension and DKD, blood lipids and statin treatment, duration of diabetes and the mean of previous HbA1c. The relation between proliferative DR and a previous sustained moderate decline of HbA1c was not significant (OR= 0.55, 95%CI:0.22-1.35) after these adjustments.

Diabetic macular edema was present in 10.9% of participants on admission. Its prevalence was 11.1% for non declinors, 8.3% for sustained moderate declinors, and 15.3% for rapid HbA1c declinors (p=0.32). After multi adjustments as previously performed, the risk of diabetic macular edema was not significantly related to the previous trajectory of HbA1c:OR: 0.83 (95%CI:0.44-1.58) for sustained moderate declinors and OR: 1.67 (95%CI: 0.78-3.59) for rapid declinors.

Sight-threatning retinopathy, defined by proliferative and/or macular edema, was present in 14.7% of participants on admission. Its prevalence was 14.6% for non declinors, 11.9% for sustained moderate declinors, and 20.8% for rapid HbA1c declinors (p=0.13). After multi adjustments as previously performed, the risk of sight-threatning retinopathy was significantly related to the previous trajectory of HbA1c:OR: 0.82 (95%CI:0.44-1.52) for sustained moderate declinors and OR: 2.13 (95%CI: 1.01-4.48) for rapid declinors.

We modelized the prediction of DR according to the risk factors detected by our binary logistic regression analysis: duration of diabetes, Diabetes Kidney Disease, HDL-cholesterol, treatment by a statin, mean HbA1c from the previous years). The predictive accuracy of this model for proliferative DR retinopathy was significant: Area under the ROC curve: 0.79 (95%CI: 0.73-0.86), and marginally improved by adding the previous trajectory of HbA1c (No decline / Rapid decline / sustained moderate decline) in the model: 0.81 (95%CI:0.74-0.87).

Diabetic Retinopathy in subjects with mean previous HbA1c higher than the median Because a rapid decline of HbA1c can hardly occur in previously well-controlled patients, we repeated our analysis in half our population who had higher than the median previous HbA1c: 8.8%. Eighty nine of these subjects (26.7%) had a DR. By binary logistic regression analysis, DR was related to a previous rapid decline of the HbA1c (OR= 2.43, 95%CI:1.13-5.24) after adjustment for age, gender, BMI, arterial hypertension and DKD, blood lipids and statin treatment, and duration and previous control of diabetes. The relation between DR and a previous sustained moderate decline of HbA1c was not significant (OR=0.82, 95%CI : 0.40-1.70) after these adjustments.

Diabetic Retinopathy in subjects with yearly HbA1c follow-up

Because the time intervals between the most ancient and the HbA1c during the third year before admission were higher than one year, we repeated the binary logistic regression analysis after excluding the 15 subjects whose dramatic reduction of HbA1c occured before this third year. The relation between a rapid decline of HbA1c (more than 3% per year) and DR was similar: OR: 1.89 (95%CI: 0.98-3.66), although significance was not reached (p=0.056). This result was also observed for proliferative DR: OR: 2.64 (95%CI: 0.93-7.49; p=0.067).

Discussion

Our 680 patients were hospitalized for uncontrolled or complicated T2D: their HbA1c were 8.7±1.7%, even higher during the previous years, on the mean, 35.9% had a previous cardiovascular event, [START_REF] Advance Collaborative Group | Intensive blood glucose control and vascular outcomes in patients with type 2 diabetes[END_REF].1% had a history of foot ulcer, and 44.5% had a DKD. Twenty-four percent of these hospitalized patients had a DR, with a higher duration of diabetes, more arterial hypertension and DKD, and altered lipid profiles as reflected by lower HDL-Cholesterol levels and similar LDL-Cholesterol levels despite being more treated by statins. The HbA1c measured during the hospitalizations did not differ according to the presence of DR, but the means of HbA1c from the previous years were higher for the patients with DR.

Ninety-one (13.5%) patients had experienced a dramatic lowering of HbA1c between two successive determinations during the previous years. These "rapid declinors" tended to be more represented among DR cases, and the rapid decline of HbA1c was related to an almost two-fold higher prevalence of DR after adjustment for conventional risk factors for DR, due to its link with proliferative DR. For the 335 patients with the highest previous HbA1c, the relation between DR and the previous rapid decline of HbA1c was closer. By contrast, DR was not significantly related to a previous sustained moderate reduction of HbA1c as observed in 193 (28.3%) patients.

Conventional risk factors for DR were represented in our patients: DR cases had a +7 years longer duration of diabetes, higher mean previous HbA1c, more arterial hypertension, more DKD, their similar LDL-Cholesterol levels required more treatments by statins, and their HDL-Cholesterol levels were lower. The relations between DR and these risk factors were still significant after accounting for the previous HbA1c courses, except for arterial hypertension, probably due to the inclusion of DKD as an explicative variable. The determinants of DR in our patients did therefore not differ from those observed in the general T2D population, but the inclusion of hospitalized patients gave us the opportunity to analyze the role of distinct previous HbA1c courses, in the global context of a long-term poor glucose control. Randomized controlled trials are probably not the most appropriate approach for studying the effect of dramatic short-term lowering of HbA1c. When a specific drug is tested, the change of HbA1c is limited to the glucose-lowering effect of the drug, usually less than -1% HbA1c [START_REF] Dormandy | Secondary prevention of macrovascular events in patients with type 2 diabetes in the PROactive Study (PROspective pioglitAzone Clinical Trial In macroVascular Events): a randomised controlled trial[END_REF][START_REF] Dargie | A randomized, placebo-controlled trial assessing the effects of rosiglitazone on echocardiographic function and cardiac status in type 2 diabetic patients with New York Heart Association Functional Class I or II Heart Failure[END_REF][START_REF] Kooy | Long-term effects of metformin on metabolism and microvascular and macrovascular disease in patients with type 2 diabetes mellitus[END_REF][START_REF] Marso | Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes[END_REF][START_REF] Zinman | Cardiovascular Outcomes, and Mortality in Type 2 Diabetes[END_REF], moderated by the algorithm of therapeutic intensification. Contrasting to SUSTAIN-6, early worsening of DR were not reported during these trials. When a more intensive strategy of glucose lowering is tested, the algorithm of intensification for the control group also moderate the change of HbA1c: ~ -1% in the UKPDS and ACCORD trials [START_REF] Uk Prospective | Intensive blood-glucose control with sulphonylureas or insulin compared with conventional treatment and risk of complications in patients with type 2 diabetes (UKPDS 33)[END_REF][START_REF] Gerstein | Action to Control Cardiovascular Risk in Diabetes Study Group[END_REF] and even less for ADVANCE [START_REF] Advance Collaborative Group | Intensive blood glucose control and vascular outcomes in patients with type 2 diabetes[END_REF]. By contrast to the DCCT, early worsening of DR were also not reported during these trials.

We defined the "rapid decline" as a more than -3% HbA1C lowering between two successive values. This occurred in 91 (13.5%) of our patients, whose HbA1c declined once by -4.8±1.5%. The magnitude of the HbA1c decline has been positively associated to the risk of DR progression in numerous studies, as recently reviewed [START_REF] Feldman-Billard | Standards for screening and surveillance of ocular complications in people with diabetes SFD study group.Early worsening of diabetic retinopathy after rapid improvement of blood glucose control in patients with diabetes[END_REF][START_REF] Bain | Worsening diabetic retinopathy with rapid improvement in systemic glucose control: a review[END_REF]. The most spectacular report was systematic worsening DR associated to treatment-induced painful neuropathies, with HbA1c lowering by -9.1% for Type 1, and -6.5% for Type 2 Diabetes [START_REF] Gibbons | Treatment-induced diabetic neuropathy: a reversible painful autonomic neuropathy[END_REF], but these are exceptional observations. Shurter et al reported a significant worsening of DR in 34 patients with Type 2 Diabetes from minorities, who experienced a -4% HbA1c decline in a hospital setting context, as compared to 34 patients with stable HbA1c [START_REF] Shurter | Euglycemic progression: worsening of diabetic retinopathy in poorly controlled type 2 diabetes in minorities[END_REF]. The magnitude of HbA1c declines were also higher in both the randomized controlled trials where worsening DR were reported: -2% for the DCCT for Type 1 Diabetes (11), and -1.4% for the 1mg/week arm of SUSTAIN-6 for Type 2 [START_REF] Marso | Semaglutide and Cardiovascular Outcomes in Patients with Type 2 Diabetes[END_REF], where the worsening of DR was not significant after adjustment for the reduction of HbA1c ( 15), However, because the magnitude of the HbA1c decline depends on the previous HbA1c values, its reduction could hardly be regarded as an independent risk factor for DR: it may rather relate to the long previous history of poorly controlled diabetes [START_REF] Feldman-Billard | Standards for screening and surveillance of ocular complications in people with diabetes SFD study group.Early worsening of diabetic retinopathy after rapid improvement of blood glucose control in patients with diabetes[END_REF]. For this reason, we repeated our analysis in half of our patients whose mean previous HbA1c were higher than the median. Despite their mean previous HbA1c (Retinopathy: 10.4± 1.2%; No retinopathy: 10.1±1.3%, NS) and overall HbA1c declines (Retinopathy: -1.1± 1.9%; No retinopathy: -0.8±1.7%, NS) were almost similar, DR was still related to previous rapid HbA1c decline. Our results therefore argue for a specific role for the brutality of the HbA1c reduction. By contrast, DR was indeed not more frequent in our 193 (28.3%) patients who experienced a sustained moderate decrease of HbA1c during the previous years. Although not significantly, this pattern of HbA1c course was related to a -20% prevalence of DR, in line with the observed reduction according to the last coming meta-analysis of the effects of glucose control on ocular complications in type 2 Diabetes, before the results of SUSTAIN-6 were published [START_REF] Zhang | Effects of intensive glycemic control in ocular complications in patients with type 2 diabetes: a meta-analysis of randomized clinical trials[END_REF]. A slow but sustained reduction of HbA1c seems therefore safe, and probably beneficial. This point seems important, as it was not reported yet to our knowledge [START_REF] Feldman-Billard | Standards for screening and surveillance of ocular complications in people with diabetes SFD study group.Early worsening of diabetic retinopathy after rapid improvement of blood glucose control in patients with diabetes[END_REF].

The mechanisms by which a rapid decline of HbA1c predisposes to DR are uncertain [START_REF] Feldman-Billard | Standards for screening and surveillance of ocular complications in people with diabetes SFD study group.Early worsening of diabetic retinopathy after rapid improvement of blood glucose control in patients with diabetes[END_REF][START_REF] Bain | Worsening diabetic retinopathy with rapid improvement in systemic glucose control: a review[END_REF]. According to a "synergistic" hypothesis, exogenous insulin may act synergistically with the vascular endothelial growth factor expressed by ischemic retina, to trigger vascular proliferation [START_REF] Jingi | Mechanism of worsening diabetic retinopathy with rapid lowering of blood glucose: the synergistic hypothesis[END_REF]. A mediation by other growth factors as IGF-1 or erythropoietin has also been suggested [START_REF] Feldman-Billard | Standards for screening and surveillance of ocular complications in people with diabetes SFD study group.Early worsening of diabetic retinopathy after rapid improvement of blood glucose control in patients with diabetes[END_REF]. Insulin can however not explain DR worsening after bariatric surgery [START_REF] Cheung | The Impact of Bariatric Surgery on Diabetic Retinopathy: A Systematic Review and Meta-Analysis[END_REF] or intentional weight loss [START_REF] Gibbons | Treatment-induced diabetic neuropathy: a reversible painful autonomic neuropathy[END_REF], and insulin was initiated twice more frequently in the placebo arm of the SUSTAIN-6 trial, whose DR less worsened [START_REF] Marso | Semaglutide and Cardiovascular Outcomes in Patients with Type 2 Diabetes[END_REF]. Another hypothesis is that osmotic changes due to rapidly lowering glycemia, may cause water to move to small vessels in the eye [START_REF] Bain | Worsening diabetic retinopathy with rapid improvement in systemic glucose control: a review[END_REF]. The macular thickening indeed relates to the course of HbA1c after bariatric surgery [START_REF] Brynskov | Thickening of inner retinal layers in the parafovea after bariatric surgery in patients with type 2 diabetes[END_REF]. Hypoglycaemic episodes are presumably more frequent in patients who experience a dramatic lowering of HbA1c, and they may play a role in the worsening of DR.

Hypoglycaemia is known to exacerbate retinal injury in rats [START_REF] Casson | Hypoglycaemia exacerbates ischaemic retinal injury in rats[END_REF]. A relation between hypoglycaemia and worsening DR has not been reported to our knowledge, and there were no more hypoglycaemias in the Semaglutide-treated participants of SUSTAIN-6 [START_REF] Marso | Semaglutide and Cardiovascular Outcomes in Patients with Type 2 Diabetes[END_REF].

The main limitation of our study is its cross-sectional design, with a retrospective collection of previous HbA1c values. We cannot assure that the more frequent DR after dramatic reductions of HbA1C reflected DR worsening, because we could not systematically analyze the retinal status before these reductions. Most of our DR cases indeed had a previous history of DR, but unaccurate informations on its staging and datation precluded any statistical analysis on DR worsening. This lack of information could be expected, as we have recently shown that the screening and survey of retinal status is not systematically performed in France, with a half than recommended rate of retinal examination among subjects with diabetes [START_REF] Cougnard-Gregoire | Trends in the use of eye care services in adults treated for diabetes between 2008 and 2017 in France: a nationwide study[END_REF]. The relation between the dramatic reduction of HbA1c and later DR may therefore not be causal. A previous diagnosis of DR or its worsening may alternatively have led to intensify glucose control, then preceding a dramatic reduction of a very high HbA1c for some patients. This scenario seems unlikely, because ophthalmologists and diabetologists are aware that the worsening of DR is especially frequent in patients with advanced DR [START_REF] Dahl-Jørgensen | Rapid tightening of blood glucose control leads to transient deterioration of retinopathy in insulin dependent diabetes mellitus: the Oslo study[END_REF][START_REF] Henricsson | The effect of glycaemic control and the introduction of insulin therapy on retinopathy in non-insulin-dependent diabetes mellitus[END_REF].

But another complication of diabetes may have led to improve glucose control, without checking the retinal status. In their report on treatment-induced painful neuropathies, Gibbons et al noticed that all their patients reported a specific life event that caused them to rapidly improve glucose control, including a hospitalization for a diabetes-related complication [START_REF] Gibbons | Treatment-induced diabetic neuropathy: a reversible painful autonomic neuropathy[END_REF].

Thirty-five percent of our patients indeed had a history of cardiovascular event. Such events should however not have led to a deep intensification of glucose control, as cardiologists are aware of the higher mortality rates with intensive glucose control in the ACCORD trial in T2D with a high cardiovascular risk [START_REF] Ismail-Beigi | Effect of intensive treatment of hyperglycaemia on microvascular outcomes in type 2 diabetes: an analysis of the ACCORD randomized trial[END_REF]. They should be prompted to verify the retinal status as the severity and progression of DR predict the cardiovascular outcome of such patients [START_REF] Gerstein | Diabetic retinopathy, its progression, and incident cardiovascular events in the ACCORD trial[END_REF]. Preexisting DR before the drastic HbA1c reduction seems likely for our patients, because it was specifically related to proliferative DR. Prospective studies have shown that DR almost never develops when insulin is introduced in subjects indemn of DR [START_REF] Roysarkar | Effect of insulin therapy on progression of retinopathy in non-insulin-dependent diabetes mellitus[END_REF][START_REF] Arun | Long-term progression of retinopathy after initiation of insulin therapy in type 2 diabetes; an observational study[END_REF], whereas the progression of a pre-existing DR can occur in almost one third of cases [START_REF] Arun | Long-term progression of retinopathy after initiation of insulin therapy in type 2 diabetes; an observational study[END_REF]. We did not register the type of hypoglycemic treatments and recent modifications (bariatric surgery, introduction of insulin or GLP1 receptor agonist), blood pressure values, and % of patients treated with fibrates. Whatever the explanation, clinicians should be aware that a dramatic reduction of HbA1c relates to more DR later in uncontrolled or complicated patients with T2D, probably due to the worsening of DR with rapid glucose control, whereas a progressive reduction seems safe. Our results should not question the long-term benefit of glucose control on retinal status, well-established from randomized controlled trials [START_REF] Zhang | Effects of intensive glycemic control in ocular complications in patients with type 2 diabetes: a meta-analysis of randomized clinical trials[END_REF]. We confirm that large recent changes in metabolic control, even in the good direction, can be considered a s risk factors for sight-threatning retinopathy, as previously described for macular edema in type 1 diabetes [START_REF] Sander | Impact of changes in metabolic control on progression to photocoagulation for clinically significant macular oedema: a 20 year study of type 1 diabetes[END_REF]. Further work is required to analyze whether the early worsening of DR is transient in T2D, as described in T1D [START_REF] Feldman-Billard | Standards for screening and surveillance of ocular complications in people with diabetes SFD study group.Early worsening of diabetic retinopathy after rapid improvement of blood glucose control in patients with diabetes[END_REF]: the first mandatory step on this path is to systematically check the retinal status before intensifying glucose control in poorly controlled or complicated patients with T2D. 

Table 1 .

 1 Comparison of subjects according to their time courses of HbA1c. *** indicates p < 0.005 as compared to the "non declinors" category

		Non declinors Sustained moderate	Rapid HbA1c	p
			HbA1c declinors	declinors	
	N	396	193	91	
	Gender (%men)	53.3%	60.6%	64.5%	0.066
	Age (years)	63±10	61±10	60±10***	0.003
	Duration of diabetes (years)	15±10	13±10	11±8***	0.001
	BMI (kg/m2)	32.4±6.1	31.4±6.0	31.7±6.1	0.128
	Arterial hypertension (%)	66.5%	69.9%	69.6%	0.651
	Diabetic Kidney Disease (%)	43.1%	46.4%	46.2%	0.695
	History of foot ulcer (%)	21.8%	25.4%	30.1%	0.197
	LDL-cholesterol (mg/dL)	104±44	104±39	110±58	0.595
	Triglycerides (mg/dL): median,	156 (44-1156)	158 (51-985)	167 (50-869) 0.749
	(min-max)				
	HDL-cholesterol (mg/dL)	45±15	43±14	45±13	0.554
	Treated by a statin (%)	69.6%	65.3%	58.7%	0.109
	HbA1c at admission (%)	9.0±1.7	8.1±1.3***	8.1±2.0***	0.001
	Mean HbA1c of previous years	8.5±1.4	9.2±1.5***	10.3±1.9***	0.001
	(%)				
	Diabetic Retinopathy (%)	23.4%	21.3%	31.7%	0.131
	-non proliferative (%)	13.1%	13.0%	16.4%	0.962
	-proliferative (%)	10.3%	8.3%	15.3%	0.273
	Diabetic Macular Edema (%)	11.1%	8.3%	15.3%	0.324

Sight threatning retinopathy (%) (proliferative and/or diabetic macular edema) 14.6% 11.9% 20.8% 0.130