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Abstract 
There is limited information about the current use of 
high-intensity statins (HIS) after acute coronary syndrome 
(ACS) in Pakistani patients. We studied the prescription of 
HIS in patients admitted with ACS to Ittefaq Hospital, 
Lahore, Pakistan, from February 2019 to December 2019. 
Among the 411 patients, 221 (53.8%) patients underwent 
Percutaneous Coronary Intervention (PCI), 62 (15.1%) 
were referred for Coronary Artery Bypass Graft (CABG), 
and 128 (31.1%) were treated medically. Overall 408 
(99.3%) patients were prescribed statins and 198 (48.2%) 
received HIS, with 45 (10.9%) patients receiving maximally 
allowed dose (Atorvastatin 80mg or Rosuvastatin 40mg). 
Patients treated with PCI were more likely to be 
prescribed HIS (73.3% vs 26.7%, p <0.001), while older 
patients (>75 years of age), those treated medically, and 
patients with severely reduced LV systolic function were 
significantly less likely to receive HIS (p <0.001). Our study, 
therefore, identifies a gap in implementation of 
guidelines for HIS use, particularly among the medically 
treated ACS patients. 
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Introduction 
High-intensity statins reduce LDL-C by more than 50% 
from the baseline and are recommended after acute 
coronary syndrome (ACS) based on evidence from 
multiple randomised controlled trials (RCTs).1,2 

Earlier studies showed that Asians, in particular East 
Asians, have a higher plasma exposure to Rosuvastatin3 
with better reduction in lipids at lower doses compared to 
whites. This led to a recommendation for using lower 
doses of statins among Asians. However, prospective as 

well as registry data indicate that unlike East Asians, south 
Asians achieve similar reduction in LDL-C from statins 
compared to Western population.4 

Studies highlight that one of the most important 
predictors of long-term use of high-intensity statins is 
prescribing the drugs before discharge from the hospital.5 
There is limited information about the use of high-
intensity statins in contemporary management of 
patients with ACS in Pakistan. The prescription of statins, 
in particular high-intensity statins, to patients with ACS at 
our centre was studied, with the aim to identify any 
factors associated with more frequent use of high-
intensity statins. 

Methods 
The study included patients admitted with ACS to 
coronary care unit at Ittefaq Hospital (Trust), Lahore, from 
February 2019 to December 2019. Only patients surviving 
till discharge from the hospital were included in the study, 
while patients whose complete dataset was not available 
were excluded. 

Prescription of statins was recorded by review of drug 
prescription charts. High-intensity statin was defined as 
Rosuvastatin 20mg and 40mg and Atorvastatin 40mg and 
80mg in accordance with the European Society of 
Cardiology (ESC) and American College of Cardiology 
(ACC) guidelines. Other statins and dose strengths were 
recorded as non-high-intensity statins. Patients who were 
not prescribed statins were included in the non-high-
intensity statins cohort. ACS included unstable angina 
pectoris (UAP), non-ST elevation acute coronary 
syndrome (NSTE-ACS), and ST-elevation acute coronary 
syndrome (STE-ACS). UAP, NSTE-ACS and STE-ACS were 
diagnosed using the conventional criteria of suggestive 
clinical presentation and/or the universal definition of 
myocardial infarction. The left ventricular ejection fraction 
was measured by biplane method and/or visual 
estimation using Vivid 7 echocardiography machine (GE 
healthcare, Horten, Norway). 

Only patients who underwent percutaneous coronary 
intervention (PCI) or were referred for coronary artery 
bypass grafting (CABG) during the index hospital 
admission were included in the PCI and CABG cohort. 
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Patients who were initially treated without 
revascularisation either after or without undergoing 
coronary angiography were included in the medically 
treated cohort. 

Sample size was calculated to be 385 using a 95% 
confidence level and 5% margin of error with 
expected rate of patients prescribed HIS as 50.0% 
(conservative approach) using an online calculator6. 
Statistical analysis was performed on SPSS 20. Data 
for age was presented by using Mean ±SD, while data 
for type of disease, comorbid conditions, gender, 
type, and dosage of statin were described by using 
frequency and percentages. Chi-square test was 
applied to check the association of various factors 
with the intensity of statin dosage, and binary logistic 
regression was used to account for potential 
confounders. P-value ≤0.05 was considered 
significant. 

Results 
Overall 411 patients were included in the study (age 
range 27-96 years, mean 60±12.7 years. Among them, 
266 (64.7%) were males. Diabetes (n=235, 57%) and 
hypertension (n=341, 83%) were frequent. Of all the 
patients, 221 (53.8%) underwent PCI, 62 (15.1%) were 
referred for CABG and 128 (31.1%) were treated 
medically. Chronic kidney disease (CKD) stage III or 
higher was present in 60 (14.5%) patients (Table 1). 
The mean serum cholesterol concentration was 
197±31 mg/dl, LDL-C concentration was 137±22 mg/ 
dl, HDL-C concentration was 36±6 and triglyceride 
concentration was 170±38 mg/dl. Patients who were 
treated medically were older (mean age 65.8 ±12.8 
years) compared to patients who underwent PCI (57.3 
±12.2 years) or CABG (57.7 ±10 years) (Table 1). 
Almost all patients (n=408, 99.3%) were prescribed 
statins and 198 (48.2%) patients were prescribed 
high-intensity statins.The prescription of high-
intensity statins was similar between both genders 
(p= 0.269). Patients above 75 years of age received 
high-intensity statins less frequently (p <0.0001, 
adjusted odds ratio (aOR) 0.17, 95% confidence 
interval (CI) 0.04-0.71). Patients treated with PCI were 
more likely to receive high-intensity statins (p <0.001, 
aOR 4.93, CI 2.49-9.85), while those treated medically 
were significantly less likely to receive high-intensity 
statins (p <0.001, aOR 0.16, CI 0.07-0.38). Patients with 
severely impaired LV systolic function received high-
intensity statins less frequently (p <0.001, aOR 0.42, CI 
0.18-0.98). The association of various factors with the 
use of high-intensity statins is presented in Table 2. 
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 Treatment
Total N CABG N 

(%)
PCI N (%) Med N (%) P-value

Mean ±SD 60 ±12.7 57.7 ±10 57.3 ±12.2 65.8 ±12.8

<0.001
Age (Years)
<40 26 3  (11.5) 21 (80.8) 2 (7.7)
41-65 245 46 (18.8) 137 (55.9) 62 (25.3)
66-75 93 11 (11.8) 50 (53.8) 32 (34.4)
>75 47 2 (4.3) 13 (27.7) 32 (68.1)
Gender
Male 266 47 (17.7) 158 (59.4) 61 (22.9) <0.001
Female 145 15 (10.3) 63 (43.4) 67 (46.2)
Diagnosis
UAP 39 8 (20.5) 24 (61.5) 7 (17.9)

<0.001NSTEMI 220 33 (15) 86 (39.1) 101 (45.9)
STEMI 152 21 (13.8) 111 (73) 20 (13.2)
CKD
Normal-Stage II 351 61 (17.4) 175(49.9) 115 (32.8) <0.001
Stage III or above 60 1 (1.7) 46 (76.7) 13 (21.7)
Smoker
Yes 157 15 (9.6) 118 (75.2) 24 (15.3) <0.001
No 254 47 (18.5) 103 (40.6) 104 (40.9)
DM
Yes 235 39 (16.6) 127 (54) 69 (29.4) 0.497
No 176 23 (13.1) 94 (53.4) 59 (33.5)
HTN
Yes 341 56 (16.4) 165 (48.4) 120 (35.2) <0.001
No 70 6 (8.6) 56 (80.0) 8 (11.4)
Dyslipidaemia
Yes 228 37 (16.2) 140 (61.4) 51 (22.4) <0.001
No 183 25 (13.7) 81 (44.3) 77 (42.1)
LVEF
Normal 195 30 (15.4) 109 (55.9) 56 (28.7)

<0.001
Mild 85 19 (22.4) 51 (60.0) 15 (17.6)
Moderate 69 7 (10.1) 39 (56.5) 23 (33.3)
Severe 62 6 (9.7) 22 (35.5) 34 (54.8)
CABG; Coronary artery Bypass Graft, CKD; Chronic Kidney Disease, DM; Diabetes Mellitus, HTN; Hypertension, 
LVEF; Left Ventricular Ejection Fraction, NSTEMI; Non ST-elevation Myocardial Infarction, PCI; Percutaneous 
Coronary Intervention, STEMI; ST-elevation Myocardial Infarction, UAP; Unstable Angina Pectoris

Table-1: Demographic and clinical characteristics of the study population. 

Table-2: Association of demographic and clinical factors with the prescription of high-intensity 
statins (HIS) 
 
Variable                                            HIS                         Non HIS                  P-value                           Adj. OR (95% CI) 
                                                              n (%)                           n (%)                                                                     
 
Gender                                                                                                                                                        
Male                                              134 (50.4)                 132 (49.6)                                                              1.51 (0.83 - 2.74) 
Female                                           64 (44.1)                   81 (55.9)                       0.269                                             Ref 
Age (years) 
≤ 40                                                20 (76.9)                    6 (23.1)                                                                                Ref 
41 - 65                                          128 (52.2)                 117 (47.8)                                                              0.52 (0.17 - 1.56) 
                                                                                                                                                                               Contd. on Next Page 



Discussion 
The key findings of the current study are: 1) statins were 
universally prescribed to the patients with ACS; 2) only 
half of the patients received high-intensity statins; 3) 
maximally allowed doses of high-intensity statins were 
prescribed in one in 10 patients; and 4) presentation with 
NSTE-ACS, severely impaired LV systolic function, and in 
particular initial medical treatment of ACS were 
associated with less frequent high-intensity statins use. 

The findings of International registry data indicate that 
the use of high-intensity statins has increased over the 
last few years with 72% of the patients with ACS being 
discharged on high-intensity statins in a US registry.7 Our 
overall use of high-intensity statins, at 48.2%, was 
comparatively low. However, even among the 

international reports, revascularisation was associated 
with higher use of high-intensity statins with 61% to 84% 
patients receiving high-intensity statins.8 The use of high-
intensity statins in the current study was similarly high in 
patients who underwent revascularisation (73.3% for PCI, 
40.3% for CABG). 

The finding of lower use of high-intensity statins among 
medically treated patients has important implications, 
especially as more patients are treated medically among 
the Asian population.9 To a lesser degree, the finding of 
underuse of statins in medically treated patients has 
previously been reported internationally. In a registry 
study of 19,867 New Zealand patients with ACS who had 
undergone coronary angiography, medically treated 
patients received high-intensity statins less often (69.6%) 
as compared to those treated with PCI (82.8%) or CABG 
(84.2%)5 Only 10.9% of the patients the current study 
received maximally allowed doses of statins (Atorvastatin 
80mg or Rosuvastatin 40mg). This is considerably less as 
compared to 36% in New Zealand.5 

Some of the plausible explanations for reduced 
prescription of high-intensity statins are: cost of the 
drugs,10 co-morbid conditions in particularly older and 
sicker patients,1 less frequent coronary angiogram in 
medically treated patients,11 and intolerance of higher 
doses.1 

Our study has some limitations. First, the observational 
single-centre design of the study may limit 
generalisability of the findings to wider patient 
population. Second, as the study was retrospective, we 
are unable to provide information on some of the 
important aspects such as body mass index and previous 
intolerance of high-intensity statins. Third, we do not 
have information on patient compliance with high-
intensity statins after discharge from the hospital, which 
should be researched in further studies to further help 
identify the factors responsible for lower use of high-
intensity statins. 

Conclusion 
Almost all patients were prescribed statins after ACS, 
although only half of the patients received high-intensity 
statins. Older age, presentation with NSTE-ACS, severely 
impaired LV function, and in particular initial medical 
treatment of ACS were associated with reduced high-
intensity statin use. 
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Variable                                            HIS                 Non HIS             P-value           Adj. OR (95% CI) 
                                                              n (%)                  n (%)                                                                              
 
65 - 75                                           42 (45.2)           51 (54.8)                                          0.45 (0.14 - 1.48) 
> 75                                                 8 (17.0)             39 (83.0)             < 0.001            0.17 (0.04 - 0.71) 
Diagnosis 
NSTEMI                                          85 (38.6)          135 (61.4)                                                        Ref 
STEMI                                             95 (62.5)           57 (37.5)                                            1.18 (0.66 - 2.1) 
UAP                                                 18 (46.2)           21 (53.8)             < 0.001            0.57 (0.25 - 1.32) 
Treatment modalities 
CABG                                               25 (40.3)           37 (59.7)                                                         Ref 
Medically                                       11 (8.6)           117 (91.4)                                         0.16 (0.07 - 0.38) 
PCI                                                  162 (73.3)          59 (26.7)             < 0.001            4.93 (2.47 - 9.85) 
CKD Stage 
0 - II                                                166 (47.3)         185 (52.7)                                                        Ref 
III & Above                                   32 (53.3)           28 (46.7)                0.468              1.33 (0.64 - 2.79) 
Smoker 
Smoker                                          91 (58.0)           66 (42.0)                                                         Ref  
Non-smoker                               107 (42.1)         147 (57.9)              0.003              1.08 (0.61 - 1.92) 
LVEF (%) 
Normal                                           95 (48.7)          100 (51.3)                                                        Ref 
Mild                                                 52 (61.2)           33 (38.8)                                          1.30 (0.66 - 2.57) 
Moderate                                      36 (52.2)           33 (47.8)                                          1.24 (0.59 - 2.58) 
Severe                                            15 (24.2)           47 (75.8)             < 0.001            0.42 (0.18 - 0.98) 
DM                                                                                            
Yes                                                  120 (51.1)         115 (48.9)                                                        Ref 
No                                                    78 (44.3)           98 (55.7)                0.210              0.69 (0.41 - 1.16) 
HTN 
Yes                                                  154 (45.2)         187 (54.8)                                                        Ref 
No                                                    44 (62.9)           26 (37.1)                0.010                1.16 (0.6 - 2.25) 
Dyslipidaemia 
Yes                                                    114 (50)             114 (50)                                                          Ref 
No                                                    84 (45.9)           99 (54.1)                0.467              1.71 (0.99 - 2.96) 
 
CABG; Coronary artery Bypass Graft, CKD; Chronic Kidney Disease, DM; Diabetes Mellitus, HTN; Hypertension, 
LVEF; Left Ventricular Ejection Fraction, NSTEMI; Non ST-elevation Myocardial Infarction, PCI; Percutaneous 
Coronary Intervention, STEMI; ST-elevation Myocardial Infarction, UAP; Unstable Angina Pectoris
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