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Key publications 
  

Are statins safe, beneficial in haemorrhagic stroke patients? 

In this retrospective observational cohort study, patients presented with an intracerebral 

hemorrhagic stroke (ICH) to a single Portuguese stroke unit over one year were selected for 

this evaluation. The aim was to explore the effects of pre-ICH statin use vs. no statin and 

stopping, or continuing statins in patients admitted for ICH statin on functional outcomes 

and 30-day mortality. Of the 78 included patients, statin use was noted prior to admission in 

33 (42.31%); 13 (39.39%) continued statins during hospitalization. Overall, 11 (14.10%) 

patients had good functional outcomes, and 16 (20.51%) patients died during the first 30 

days. No differences in functional outcomes were observed between the groups. Mortality 

was significantly improved in patients with statins on-board (N=2, 6.06%) vs. patients that 

did not use statins (N=14, 31.11%), p=0.009. After multivariate analysis, no significant 

difference in mortality between the two groups could be discerned. Comparing patients that 

continued statins to patients that stopped statins during their hospital stay, no statistically 

significant difference in functional outcomes was observed. No patients died in the group 

that continued statins, vs. two patients (10%) that stopped statins (p=0.02). The results of 

this study are in line with earlier reports that statin used before ICH and continuing statins 

during hospitalization is not associated with worse ICH outcomes, as suggested in the 



SPARCL study. The benefits of statins beyond their cholesterol-reducing effects are likely to 

contribute to these observed benefits. The observational, retrospective design of this study 

and the small number of patients require more extensive prospective studies to confirm the 

benefits of statins in ICH patients. 

Silva Marques J, Ennis G, Venade G et al. Association of Statins With Functional Outcome 

and 30-Day Mortality in Patients With Intracerebral Hemorrhage. Cureus 2021; 13:e14421. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=33987069 

 

Meta-analysis of statin and non-statin LDL-c lowering drugs on 

stroke events 

This meta-analysis explores the effects of LDL-c reducing interventions and stroke risk. 

Using a meta-regression analysis model, the linear associations between achieved LDL-c 

and strokes were charted. In total, 23 trials (N=222 149) were included in the final analysis. 

For each mmol/L LDL-c decrease a 23.5% lower stroke risk was observed (slope0.235 

(0.007–0.464), P 0.044). No threshold effect was noted, down to 0.78 mmol/l (39.5 mg/dL). In 

this meta-analysis, studies using PCKS9ab and ezetimibe were included, and similar 

reductions in stroke risk were observed in trials that evaluated this non-statin lipid-lowering 

drugs. Observed reductions in stroke risk were irrespective of achieved LDL-c in the 

treatment arms and significant and consistent (test for subgroup difference, P 0.23, I2 31%). 

No significant increase in hemorrhagic stroke risk, in line with achieved lower LDL-c levels, 

was observed. The authors concluded that based on the findings in this meta-analysis, 

lowering LDL-c even to a very low level reduces stroke events. Additional non-statin LDL-

cholesterol lowering drugs such as ezetimibe or PCSK9 inhibitors could be used to reduce 

LDL-c levels further to decrease the risk of stroke events. 

Shin J, Chung JW, Jang HS et al. Achieved low-density lipoprotein cholesterol level and 

stroke risk: A meta-analysis of 23 randomised trials. Eur J Prev Cardiol 2021. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=33978157 

  

Fewer CV events in diabetic stroke patients (TST study) reaching 

LDL-c <70 mg/dL 

In this sub-analysis of the Treat Stroke to Target study, diabetic vs. non-diabetic ischemia 

stroke patients that achieved an LDL-c <100 mg/dL vs. <70 mg/dL were compared. 

The primary outcome was the composite of ischemic stroke, myocardial infarction, new 

symptoms requiring urgent coronary or carotid revascularization, and vascular death. Of the 

2 860 patients included in the TST study, 643 were diabetics. After a median follow-up time 

of 3 years, the composite endpoint occurred in 27/860 (8.2%) of the diabetic patients that 

reached lower LDL-c, vs. 44/135 (14.0%) participants with a higher LDL-c target. Adjusted 

HR:0.56 (0.34-0.89; p=0.016). The aHR in non-diabetic patients was 0.87 (0.66-1.14; p=0.31). 

Intracranial hemorrhages were observed in 3 diabetic patients, 0.9% and 1% in both 

https://customer14607.musvc3.net/e/t?q=9%3dHTDfN%26B%3d9%26J%3dMWD%26K%3dPRHfP%26K%3dpPAF1_NhsX_Yr_HYyg_Rn_NhsX_Xw33OAEuA9QBbQW.uQ0LkY.552_NhsX_Xw5_zwjp_0BA_HYyg_SnM_9qav_J4G_NhsX_XLSlgnVnm_9qav_IU0bV_HYyg_RCYuQ_zwjp_0aIVR_NhsX_XLSllqU_zwjp_0aIVS_NhsX_XLSlomVhg_9qav_IU0be_HYyg_RCYu8XZZI_V7Cp_gG_bq76_l6_V7Cp_fLMKWZYCIXkTjpq.CYYf3g.TOJ_V7Cp_fLO_H590_RJZ_bq76_m6U_XAs4_7r1iiNZ_V7Cp_fkm4j0D7p_XAs4_hoRjr_bq76_lUgJ9_H590_Rihpk_V7Cp_fkm4oCA_H590_Rihpl_V7Cp_fkm4r9D1j_XAs4_hoRj1_bq76_lUgJpqcv_zNBV_AX_aWaM_kl_zNBV_0cf35.kLhq.kUs.vfQ.mws_aWaM_klxrKsma_aWaM_kl_zNBV_Acckzj_aWaWsZrM_lnPQcjAzrDE7oE_bq76_lUfll_H590_RiiNjdy4Zl.tmq_V7Cp_fklVRy_bq76_lUgJA3mF_9qav_IU0bN_HYyg_RCYuCYYf3g.TOJ_zwjp_0aIVMY_9qav_IUA0mVhh%26u%3dC3OC3A.JvJ%26qO%3dJVBa
https://customer14607.musvc3.net/e/t?q=3%3d7YGZC%26G%3dB%26D%3dBbG%26E%3dEWKZE%26P%3dsJzK4_HWxa_Sg_MbsV_Wq_HWxa_Rl86IzJx5xVEVFb.xKyQnS.t05_HWxa_Rl0_3qYu_C6z_MbsV_XqG_xvdp_99K_HWxa_RAXoTayrZ_xvdp_8ZCVI_MbsV_WFSjt_3qYu_CU8aV_HWxa_RAXoYdx_3qYu_CU8aW_HWxa_RAXobZylT_xvdp_8ZCVR_MbsV_WFSjabMMl_ZtzI_k4_OJAs_YY_ZtzI_j90naMLfMKXwncd.fcLSVk.GBm_ZtzI_j9B_k9vw_uNM_OJAs_ZYY_KxL8_1g6lVAy_ZtzI_jXZWrwxVx_KxL8_Ubune_OJAs_Yxk7s_k9vw_umUc0_ZtzI_jXZWwzu_k9vw_umUcA_ZtzI_jXZWzvxPr_KxL8_Ubunn_OJAs_Yxk7ZFki_jmJI_uw_iJKl_sY_jmJI_t2npo.0TUa.0cf.f5Y.ZgH_iJKl_sYhGSfWz_iJKl_sY_jmJI_u2kXj9_iJKcoR5l_tWGtdWuOzzzMvz_OJAs_YxjYV_k9vw_umVA9llnyt.gWF_ZtzI_jXYyZl_OJAs_Yxk7uRu3_xvdp_8ZCVA_MbsV_WFSjfcLSVk.GBm_3qYu_CU8aQL_xvdp_8ZD4ZylU%26j%3dH6I28D.DkO%26tI%3d9aEU


treatment groups, respectively. The risk for new-onset diabetes (NODM) was increased in 

the patients reaching lower LDL-c levels, 90/1070 (9.2%) and in 80/1085 (7.4%), respectively. 

Adjusted HR: 127 (0.94-1.71; P=0.11) HbA1c was the unique multivariable predictor of NODM 

risk. Reaching a lower LDL-c of 70 mg/dL vs. 100 mg/dL improved outcomes in both diabetic 

and non-diabetic patients. Overall, the higher ASCVD risk in diabetic patients was 

associated with a greater absolute risk reduction reflected by an NNT of 17. 

Amarenco P, Kim JS, Labreuche J et al. Impact of lower vs higher LDL cholesterol targets 

on cardiovascular events after ischemic stroke in diabetic patients. Diabetes 2021. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=33980690 

  

In the HOPE-3 study reducing BP and cholesterol halves stroke risk   

In this predefined sub-analysis of the HOPE-3 (Heart Outcomes Prevention Evaluation–3) 

trial, the benefits of combined blood pressure and cholesterol-lowering medication on the 

primary prevention of stroke in individuals at intermediate CV risk were evaluated. The 

HOPE-3 study included 12 705 individuals from 21 countries with CV risk factors but without 

signs or symptoms of CV disease. The study randomized patients to candesartan 16 mg + 

hydrochlorothiazide 12.5 mg or placebo and rosuvastatin 10 mg or placebo, in a 2-by-2 

factorial design. For this sub-analysis, stroke subtypes were scored. After a mean follow-up 

period of 5.6 years, baseline blood pressure (138/82 mm Hg) was reduced by 6.0/3.0 mm Hg. 

In addition, baseline LDL-c (3.3 mmol/L) was reduced by 0.90 mmol/L. A total of 169 strokes 

were recorded during the study: 117 ischemic, 29 hemorrhagic, and 23 strokes of 

undetermined origin. The blood-pressure-lowering effects did not result in a statistically 

significant reduction in the primary endpoints; stroke HR: 0.80 (0.59–1.08); ischemic stroke 

HR: 0.80 (0.55–1.15)); hemorrhagic stroke HR: 0.71 (0.34–1.48)), and strokes of undetermined 

origin HR: 0.92 (0.41–2.08). In contrast with LDL-c reduction using rosuvastatin; strokes HR: 

0.70 (0.52–0.95), with reductions mainly in ischemic stroke HR: 0.53 (0.37–0.78) but no 

significant effect on hemorrhagic strokes HR: 1.22 (0.59–2.54) or strokes of undetermined 

origin HR: 1.29 (0.57–2.95). When comparing the combined effects of blood pressure and 

cholesterol-lowering to double placebo, both strokes HR: 0.56 (0.36–0.87) and ischemic 

strokes HR: 0.41 (0.23–0.72) were substantially reduced. Based on the data collected in the 

HOPE-3 study, the authors concluded that patients at intermediate CV risk using a 

combination of small dose, safe, and well-tolerated blood pressure-lowering medications 

plus rosuvastatin 10 mg, were able to reduce their risk for a debilitating first ischemic stroke 

by 59%. 

Bosch J, Lonn EM, Dagenais GR et al. Antihypertensives and Statin Therapy for Primary 

Stroke Prevention: A Secondary Analysis of the HOPE-3 

Trial. Stroke 2021:Strokeaha120030790. http://www.ncbi.nlm.nih.gov/pubmed/?term=33985364 

  

A paradigm shift in clinical reasoning and CVD prevention 

In this editorial essay, Allan Sniderman presents eloquent arguments for why earlier primary 

https://customer14607.musvc3.net/e/t?q=9%3d9XBfE%26F%3d7%26J%3dDaB%26K%3dGVFfG%26O%3dnP2Jy_NYwV_Yi_LWyX_Vl_NYwV_Xn71O2IsAzU0bHa.sQ1PiY.v9z_NYwV_Xn9_xwat_8B2_LWyX_WlM_zuYv_A8F_NYwV_XCWjbedmh_zuYv_0Y8bM_LWyX_VAYlY_xwat_8a0ZQ_NYwV_XCWjghc_xwat_8a0ZR_NYwV_XCWjjddgb_zuYv_0Y8bV_LWyX_VAYlFWUQQ_U24x_fB_Sy61_cD_U24x_eGDSVUPKHSbbikh.KXTWAf.OFR_U24x_eGF_P441_ZIU_Sy61_dDT_S213_7i5gdEg_U24x_efdBv6vD2_S213_cfZin_Sy61_ccfEq_P441_Zhcgr_U24x_efdB19s_P441_Zhcgs_U24x_efdB45v8v_S213_cfZiw_Sy61_ccfEXxor_hUNR_se_mSIT_wh_hUNR_rjrym.rXdY.rgo.dmc.iez_mSIT_whfyWoUh_mSIT_wh_hUNR_sjoghq_mSIblZmT_xhTZSfs740z04B_Sy61_ccegT_P441_ZhdEqpulgx.pUx_U24x_efcddu_Sy61_ccfEs0yB_zuYv_0Y8bE_LWyX_VAYlKXTWAf.OFR_xwat_8a0ZLT_zuYv_0Y90ddgc%26l%3dG1O479.JmN%26oO%3dAZ0a
https://customer14607.musvc3.net/e/t?q=A%3dDVShJ%26D%3dN%26L%3dIYS%26M%3dLTWhL%26M%3d5R7HF_Pdum_an_Jn1c_T3_Pdum_Zs5HQ7G0C5SQdMY.0S6Nza.17G_Pdum_Zs7_Eyfr_OD7_Jn1c_U3O_5spx_F6V_Pdum_ZHU1aln3g_5spx_EWOdT_Jn1c_TRaqi_Eyfr_OcEXg_Pdum_ZHU1fom_Eyfr_OcEXh_Pdum_ZHU1iknwa_5spx_EWOdc_Jn1c_TRaqPmTXa_k1A8_vA_Z9Lz_jN_k1A8_uFKclTWUXRilyjo.UnSdKv.NMb_k1A8_uFM_ZJ38_jYT_Z9Lz_kNj_R9AI_9n3xcLp_k1A8_uekLv68M2_R9AI_bmjyn_Z9Lz_jmvD3_ZJ38_jxbn1_k1A8_uekL195_ZJ38_jxbn2_k1A8_uekL458Gv_R9AI_bmjyw_Z9Lz_jmvDj7or_tdNR_5n_mSUc_wh_tdNR_4sryy.1Xdk.1go.pvc.iq9_mSUc_whr8Wogq_mSUc_wh_tdNR_5sogtz_mSUYzd4c_xfKknf5F407F16_Z9Lz_jmuff_ZJ38_jxcLzpuxpx.pg7_k1A8_uejndu_Z9Lz_jmvD5IyB_5spx_EWOdL_Jn1c_TRaqUnSdKv.NMb_Eyfr_OcEXbS_5spx_EWPBknwb%26q%3dEHQ95P.LrL%266Q%3dFXQc


 

prevention lipid-lowering interventions make sense. Using risk CVD calculators fails 

because age is one, if not the most important, risk driver. The 10-year risk of a young patient 

with treatable increased LDL-c is not very high and rarely reaches threshold levels. 

Postponing treatment might seem an acceptable alternative if not almost half of all ASCVD 

events occur before age 60, and very few who experience this (fatal ) complication would 

have been eligible for statin therapy. The limitations of our prevention strategies based on 

(short-term) risk prediction seem to fail in primary prevention, prompting the need for 

alternative approaches to improve individual outcomes and address the alarming trend of 

CV events increases in developing economies. Sniderman presents four considerations to 

take into account when deciding to initiate statins; 1. Think longer-term, calculating the 30-

year risk can provide a better perspective for an individual patient. 2. Think particles, not 

just lipids. Measuring apo B is a more accurate risk predictor than LDL-c. 3. Think causes-

benefits, not just risk. risk is determined by baseline risk and baseline level of atherogenic 

lipoproteins 4. Doubt and the status quo. The LDL-c target continues to be the leading 

primary measure in therapeutic care despite the accepted superiority of apo B. This 

viewpoint is illustrated with a case example illustrating how this approach can be 

implemented in clinical practice. 

Allan S, Pencina M, Thanassoulis G. Clinical reasoning and prevention of cardiovascular 

disease. J Clin Lipidol 2021. http://www.ncbi.nlm.nih.gov/pubmed/?term=33992590  
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