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Abstract 
Background: Coronary Heart Disease (CHD) remains the leading cause of morbidity and mortality 
in Albania. According to Institute of Statistics of Albania (ISA), CHD remains in the 5 first places 
caused mortality and morbidity in our country. Currently, all the protocol treatments to Mother 
Teresa University Hospital (MTUH) are focused on low-density lipoprotein cholesterol (LDL-C) as 
the primary target for risk reduction therapy, followed by triglycerides (TG) and high-density 
lipoprotein cholesterol (HDL). Our clinicians recommend that the intensity and target goals of 
LDL-C-lowering therapy should be adjusted to individual treatment. The choice of a specific drug 
from anti hypercholesterolemia class depends on several factors which need to be evaluated 
better from our health providers. Methods and Findings: Data was collected between 2007 to 2015 
at Mother Teresa University Hospital (MTUH), Intensive Care Unit in Cardiology Clinic. 700 
patients were treated with statins as follows: Fluvastain 40 mg and 80 mg, Atorvastatin 10 mg and 
20 mg, Simvastatin and Rosuvastatin 20 mg. Statins are increased significantly during the years 
compared with fibrates. Their use grew from 87% of all statin types to 95% in 2015, with different 
types from fluvastatin in 2007 to atorvastatin being the leading medication in 2015. Coronary 
Heart Disease, especially Myocardium Infarct, were studied as diseases when meanly the hypoli-
pidic drugs were usually used in medical protocol treatment. Statins and fibrates were the therapy 
target to be studied when statin dominated the patients’ treatment and fibrates were used in li-
mited quantity. Atorvastatin is now dominating the market, while fluvastatin was on the first sta-
tin therapy for several years in the past. Fibrate were used in the modest quantities in value from 
2% to 1.5% in years 2007 to 2015. The use of statins in moderate-risk and high-risk patients 
showed continued growth subsequently, but stable with dosage of atorvastatin 20 mg. Lower 
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statin dosage used was independently associated for all patients, young patients had used high 
dosage of statins and fluvastatin respectively 40 mg and 80 mg. The missing high dosage of ator-
vastatin was notable. The values of LDL were improved but not in the level of efficacy of treatment. 
Conclusion: Statin therapy becomes more selected compared with fibrate. Atorvastatin 20 mg re-
mains the most important stain used in our clinic, but low dosage remains still a problem. The ex-
pected level of LDL-C is the target for the practitioners. More aggressive statins such as rosuvasta-
tin start to be present in our clinic, but it is less used by the patients. Meanwhile the lifestyle, exer-
cises, balance diet, smoking cessation are parts of the patients’ files. The side effects are minors 
and the medication process has continued. 
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1. Introduction 
Coronary Heart Disease (CHD) remains the leading cause of morbidity and mortality in Albania. According to 
Institute of Statistics of Albania (ISA), CHD remains in the 5 first places caused mortality and morbidity in our 
country. CHD is a group of disease that includes: stable angina, unstable angina, myocardial infarctions. It is 
within group of cardiovascular diseases and is the most common type. We have chosen this group for another 
additional reason: lipid-lowering products that are commonly used in practice as a part of protocol treatment. In 
2013 CHD was the most common cause of death globally resulting 8.14 million deaths (16.8%) up from 5.74 
million deaths (12%) in 1990 [1]. The effectiveness of lipid-lowering therapy in reducing the risk of cardiovas-
cular morbidity and mortality has been firmly established in many clinical trials [2]-[6], and lipid-lowering 
drugs (LLDs) are frequently used in everyday practice. Our study is evaluated at Intensive Care Clinic of Moth-
er Teresa University Hospital Tirana-Albania, where the LLDs drugs are used frequently. In recent years, the 
use of LLDs, especially 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors (statins), has 
rapidly increased according to Health Care Insurance Fond of Albania (HCIF) [6]. Risk factors such as smoking, 
diabetes, lack of exercises, obesity, poor diet and excessive alcohol were studied for achieving the goal of ther-
apy. Currently, evidence-based practice focuses on low-density lipoprotein cholesterol (LDL-C) as the primary 
target for risk reduction therapy, Triglycerides (TG) and the High-Density Lipoprotein (HDL) were part of 
blood analysis test but they were sporadic and not continuously. The clinicians recommend that the intensity and 
target goals of LDL-C-lowering therapy should be the priority, in spite of having two other analysis results such 
as TG and HDL that may help them in a better treatment conclusion. CHD risk is categorized as low, moderate, 
or high based on the presence or absence of CHD. 

The patients who had high and moderate risk has shown that LDL-C level and the statin therapy was inade-
quate due to the low dosage used in many report cases. Among existing drug therapies, 3-hydroxy-3-me- 
thyl-glutaryl coenzyme A reductase inhibitors, more commonly known as statins, has enter only last ten years in 
Albania. Statins are presented in Albanian market. First statin was simvastatin registered at 2001, one year later 
it had been reimbursed form Insurance Health Care Institute. The other types of statins such as fluvastatin, ator-
vastatin and pravastatin are registered later and reimbursed only fluvastatin 40 mg and 80 mg has dominated the 
Albanian market for many years, when finger has been changed in the atorvastain 20 mg favor [2] [5]. Fibrates 
were registered in 2000, but their use have had not a significance consume compared with statins in the other 
countries [3] [6]-[8]. The treatment is a complex phenomenon in which the physician, the patient, and the pres-
ence of various co-morbidities all play a role. As the lipid-altering mechanism, potency and safety profile of 
various LLDs are different [6] [7] [9], and the choice of a specific drug may depend on the type of hyperlipide-
mia as well as on pre-existing co-morbidities. Statin is studied for adverse events as well. The most important 
adverse effects associated with statins (atorvastatin, fluvastatin, lovastatin, pravastatin, rosuvastatin, and sim-
vastatin) are asymptomnts which are collected in our study. The biochemistry data show increases in liver 
transaminases and myopathy. Therefore, low dosage of stains used was a relevant factor in determining the 
safety profile of statins. Pharmacological differences are evident among the statins, and these may affect their 
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safety and potential for drug interactions. The withdrawal of cerivastatin in August 2001 because of its associa-
tion with fatal rhabdomyolysis underscores the importance of considering the safety profile of the statins [10] 
[11]. 

2. Materials and Methods 
Data from 2007 through 2015 were obtained from the patient files archived to Statistic Department to Mother 
Teresa University Hospital (MTUH). 780 patients were treated with statins. Statin used were six types of them, 
atorvastatin, lovastatin, pravastatin, simvastatin, fluvastatin, rosuvastatin: Serum total cholesterol, LDL-Chol- 
esterol, HDL-cholesterol and triglyceride levels were determined before and after hospitalization. Meanwhile 
the patients have been followed six months later with the same treatment according to hospital protocol. The 
Department for Health Statistics provides complete descriptions of statins used, dosage, main cause of hospita-
lization, co-morbidement, biochemistry data included and lipidgram chart etc. Initiated lipid-lowering therapy in 
clinic was mainly by prescribing a statin (atorvastatin, fluvastatin, pravastatin, simvastatin and rosuvastatin), 
followed by a fibrate (ciprofibrate, and fenofibrate), but in very limited prescribers. We collected the following 
data on the baseline characteristics to evaluate the effects of potential determinants on prescribing LLDs: demo-
graphic and patient characteristics age and gender, number of risk factors for CHD (other than serum cholesterol, 
hospitalization, and diagnosis of myocardial infarction (MI) or stroke in the prior 6 months; We estimated CHD 
risk for adults aged 20 y and older based on risk factor counting. CHD risk was mutually exclusively categorized 
as low (0 − 1 risk factors), moderate (2 + risk factors), or high (CHD, other atherosclerotic diseases, or diabetes) 
The moderate-risk group included visits by patients without CHD or equivalent but with at least two of the fol-
lowing risk factors: age (for men, >45 y; for women, >55 y), cigarette smoking, or a physician-reported diagno-
sis of hypertension. Unfortunately, the other risk factors-family history of premature, body index weight, were 
not collected due to limited data. Data source provided actual cholesterol measurements. Disease conditions 
were identified by International Classification of Disease (ICD-9) codes [3]. For instance, we identified patients 
as having dislipidemia, diabetes Mellitus type II, arterial fibrillation etc. The characteristics included patient age, 
gender were used in the function of treatment showing efficacy. 

In our study we have used ATC/DDD methodology known by the World Health Organization [4] as a stan-
dard for drugs use. We have used this methodology as an official method for Albanian Authorities, Hospitals 
and HCIF. This drugs are included in the category C10 respectively C10AA hypolipidic drugs and forth level 
were included he inhibitors of HMG-Coa or well known as statins, C10AB are fibrates [5]. Data from 2007 
through 2015, tracked trends in statin use in Albania during hospitalization patients and control of lipids levels 
for 6 months after hospitalization according to the recommendation of the Fond of Insurance of Healthcare for 
Hypercholesterolemia control issued by and protocol treatment. In addition, we analyzed the characteristics with 
statin use for insights as to how to target interventions to improve statin use Statin used was the first goal and the 
relationship of statin used to patient characteristics such as age and gender, statins used were: atorvastatin, lo-
vastatin, pravastatin, simvastatin, fluvastatin, rosuvastatin. Statistical analyses were performed using SPSS ver-
sions 15. The independent effect of each patient visit characteristic on statin use after controlling for all other 
characteristics was assessed with multivariate logistic regression. 

3. Results 
Statins were used among patients with Myocardial Infarction (differ types IM) Statins used for IM were 87% of 
in 2007 and 95% in 2015. The dominance of statins as lipid-lowering agents grew markedly of all lipid-lowering 
medications compare with fibrate which has a very lower linebase from 6% to 3% in 2007 to 2015 in Albania. 
The study comprised 780 patients, including 680 patients (2007) and 741 (2015) with LLDs statin users, 46 pa-
tient (2007) and 23 patient (2015) fibrates. Patients without lipid lowering drugs, were very limited in number 
54 patient in 2007 and 16 in 2015 (Table 1). A diagnosis of CHD particularly MI (all types) was the most 
common reason for initiating LLD therapy, followed by a diagnosis of hyperlipidemia and other atherosclerotic 
diseases, diabetes mellitus type II, etc. 

Among available statins, fluvastatin remained the therapeutic choice for 2007, after which it was surpassed by 
atorvastatin, rosuvastatin and simvastatin. Atorvastatin constituted 59.5% (26% - 64%) fluvastatin 26% (61% - 
12%) of all statin use in 2015. Rosuvastatin has started to become a used statin after atorvastatin in three last 
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Table 1. The LLDs used to mother teresa hospital cardiology clinic during the period 2007-2015 (statins and 
fibrates) (III).                                                                                 

2007 
Number of patients with  

lipid-lowering drugs statin  
(%) (n = 680) 

Number of patients with  
lipid-lowering drugs fibrate  

(n = 46) 

Number of patients without  
lipid-lowering drugs  

(%) (n = 54) 
2007 87 (%) 6 (%) 7 (%) 

2015 
Number of patients with 

lipid-lowering drugs statin 
(%) (n = 741) 

Number of patients with  
lipid-lowering drugs fibrate  

(%) (n = 23) 

Number of patients without 
 lipid-lowering drugs 

(%) (n = 16) 
 95 (%) 3 (%) 2 (%) 

 
year of the study. High risk patient resulted in greater statin use, and the divergence in statin use among the three 
risk categories has not grown in recent years. Missing classification in the files statin dosage used for this pur-
poses create problems on efficacy of treatment. Age and gender give us interesting results for statin used. We 
estimated CHD risk for adults aged 20 y and older based on risk factor counting. CHD risk was mutually exclu-
sively categorized as low (0 − 1 risk factors), moderate (2 + risk factors), or high (CHD, other atherosclerotic 
diseases, or diabetes). The moderate-risk group included visits by patients without CHD or equivalent but with 
at least two of the following risk factors: age (for men, >45 y; for women, >55 y), cigarette smoking, or a physi-
cian-reported diagnosis of hypertension. The most risqué group are three from 60 - 70 (y) with 275 patients 275, 
50 - 60 (y) with 206 patients and 70 - 80 (y) with 146 patients. Detailed data are given in the Table 2. 

All the data collected for the period 2007-2014 the average age was as per Table 3. The average was 64.59 
that it is younger comer with previous years according to the Statistical department of MTUH and. 

The most risked population by gender is men compare with women. The data shows us that the men have a 
range of disease increased compare with women. This fact has been demonstrated with Graphic 1 which inter-
preted clearly such as result. 

The severity of cardiovascular diseases and diabetes was also associated with treatment initiation of LLDs. 
LLD therapy consistently increased with disease severity. Such a trend remained for CHD, CHF, diabetes, and 
peripheral vascular disease, after adjusting for demographic and patient characteristics (test for trend with P = 
0.0001). Means that high risk patients were significantly compare with moderate risk patients. 

As expected, treatment initiation of LLDs was also associated with serum lipid concentrations (Table 4). LDL 
measure was target biochemistry analyses for all the patients. The results received were good and the patient has 
reached such a result after six months treatment according to the protocol treatment of Hospital and Insurance 
Institute. After this period the patients are oblige to evaluate the test analyses for lipids results. In Graphic 2 
shows the laboratory results for LDL of all patients treated with statins. 

These results are showed by the Graphic 2. 
The most important adverse effects associated with statins (atorvastatin, fluvastatin, lovastatin, pravastatin, 

rosuvastatin, and simvastatin) are asymptomatic increases in liver transaminases and myopathy. Based on this 
clinical evidence, the U.S. National Cholesterol Education Program (NCEP) Adult Treatment Panel (ATP) III 
report extended the use of lipid-lowering treatments to a larger number of high-risk CHD patients who often re-
ceive more than one medication. During our study we have observed adverse drug events due to the co-commit- 
ment with other medicines and during the treatment. Such a symptoms of gastrointestinal one placed in 50% of 
the cases, fatigue 12%, headache 16%, rash 2%. 

4. Discussion 
Statins are very potent inhibitors of HMG-CoA reductase. Two decades passed since the first publications, the 
4S study [7] establishes the usefulness of statin therapy in post AMI patients. However, there still exist a nu-
merous scientific publications demonstrating the beneficial effects of statis and the low rate of implementing the 
guideline in practice. While many studies were conducted with statin therapy such as LIPID [8], ASCOT-LLA 
[9] CARDS [12] PROVE IT: TIMI 22 [13] TNT CKD) [14], IDEAL [15], REVERSAL [16], as well Heart Pro-
tection Study [17] with doses 20 - 40 mg/day where the initiating dose is 10 mg/day 

Recently, it has even been suggested in some well controlled studies such as NCEP for LDL-C goal need to 
be implemented in our protocol treatments in Albania. These data are focused on LDL-C levels reaching 70 - 80 
mg/dl. The current NCEP guideline discuss LDL goals the routine dose of satin use above 40 mg/daily for post 
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Table 2. The patients’ age for the period 2007-2015 with CVD classified with group ages (10 y).             

 Age (years) Number of patients with MI (2007-2015) 
(moderate risk patients) 

Number of patients with MI (2007-2015) 
(high risk patients) 

1 <30 2 0 

2 30 - 40 10 6 

3 40 - 50 31 8 

4 50 - 60 206 10 

5 60 - 70 275 2 

6 70 - 80 146 2 

7 >80 82 0 

 
Table 3. Average age for the patients studied during the period 2007-2015.                                       

Statisticals data  

Patients (n) 780 

Average 64.59 

Standard deviation 11.14 

Minimum* 15.00 

Maximum 93.00 

 

Table 4. Laboratory results with LDL-C.                                                          

 
 Average ± 2 standard deviations Significance (p) Results 

LDL Entry LDL post treatment 226.2714 ± 78.13248 177.1476 ± 71.76067 p = 0.002 −38% 

 

 
Graphic 1. The patients’ gender for the period 2007-2015 with CVD.                                      
 

IM patients [17]-[20]. 
  Despite of increases from 2007 to 2015 the use of statins, the magnitude of improving results of LDL is smaller 
than expected and the rate of use remains suboptimal according to the best available evidence This data are shown 
in Graphic 3. When evaluating statin use across different CHD risk categories, the observed trends raise several 
issues. Both the rate of statin use and the absolute increases in the rate over time were positively associated with 
the level of CHD risk, which appropriately conforms to the notion of risk stratification. The associations 

72.80%
(M)

27.2 % 
(F)
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Graphic 2. Laboratory results for LDL before and after hospitalization for 
the period 2007-2015.                                                 

 

 
Graphic 3. Adverse drug evenst (ADE).                               

 
persisted after adjusting for potentially confounding factors such as a age and gender as well other diagnosis and 
nonclinical patient visit characteristics [21] [22]. As it is shown in the Table 2 when the age was the first factor 
studied two group ages from 50 - 60 years and 60 - 70 years where he most risk population. According to the 
global evidences [23]-[27] the age is younger and the population with cardiovascular disease in Albania it seems a 
problematic issues when few factors may influence such a missing primary care systems and uncontrolled patients 
periodically. The average of the age is 64.59 years which can load a lot of social problems. 

In 2002, one year after the publication of Adult Treatment Panel III [3], statins were reportedly used in only 
19% of patient visits with established CHD or its equivalents, and the average rate was no higher than 50% 
among high-risk visits where a diagnosis of hyper lipidemia also was noted. These data suggest a dramatic 
treatment gap. Another analysis based on national data estimated that 72% of Americans with existing CHD 
would benefit from drug therapy to achieve the target LDL-C goal of 2.59 mmol/l (100 mg/dl) or less, assuming 
a 10% LDL-C reduction with diet [17]. However, only 11% of those eligible individuals received lipid-lowering 
drug therapy, suggesting a gap of 89% [28]. These obvious treatment gaps are disconcerting; especially in light 
of the recent Adult Treatment Panel III update [3] that supports more intensive lipid-lowering drug therapy for 
patients at high and moderately high risk for a heart attack. Barriers to adequate treatment of high-risk patients 
may stem from the patient (e.g., lack of drug adherence, concern about adverse effects, inadequate knowledge of 
their hyper lipidemia, and drug cost), the physician (e.g., lack of guideline awareness, failure to measure lipid 
levels, and overestimation of actual treatment), and the health-care system (e.g., lack of monitoring and follow- 
up and emphasis on acute medical problems) [24] [29]-[33].  
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Statins are presented in Albanian market. First statin was simvastatin registered at 2001, one year later has 
been reimbursed form HCIF in the years when Adult Treatment Panel III was in powr for many developed 
country. Having officially by registered medicines the statins, in Albania market it doesn’t mean to respect what 
ATP III recommended. The other types of statins such as fluvastatin, atorvastatin and pravastatin are register 
later and reimbursed to upon their registration mostly from the influence of pharmaceutical company than the 
clinical needs. Fluvastatin 40 mg and 80 mg has dominated the Albanian market for many years, when finger 
has been changed in the atorvastain 20 mg favor [3] [5]. Fibrate were register in 2000, but their use has had not a 
significance consume of use compare with statins in the other study’s countries. They were quite stable and not 
with evidences explained their use [34]-[38]. 

Our data shows an increase in statin use from 87% of high-risk patient in 2007 to 95% in 2015, but without 
continued growth subsequently 5. 

National Health and Nutrition Examination Survey III data showed that 60% of 38.5 million adult Americans 
without CHD who had two or more risk factors had an LDL-C level above the recommended 3.36 mmol/l (130 
mg/dl) and that 45% would remain eligible for drug therapy even after a 10% decrease in LDL-C with diet. In 
addition, Fedder et al. [24] found a doubling effect in the number eligible for primary prevention drug therapy 
by switching to Framingham risk scoring [20]. Other researchers have reported that the proportions of treat-
ment-eligible primary prevention patients who received no drug therapy reached as high as 97% [39]-[41]. 

In our study, statin use wasn’t reported patients with diseases stories such as hyperlipidemia (unknown) or 
diabetes mellitus II. Most of the patients (97% of them) start to use stain for the first time in spite of necessary 
treatment with them for primary prevention. The patients with post IM the treatments was stopped after a period 
of statin use. For instance, a survey conducted in nine European countries found that only 32% of patients with 
confirmed CHD received lipid-lowering medications [42]. Likewise, in a population-based study from the Neth-
erlands, merely 16% of individuals eligible for lipid-lowering drugs were actually treated [7]. In our country 
only 3% of the patients confirmed use of stains in the post IM status. 

In spite of being clearly underused, statins increasingly dominate lipid-lowering drug therapy, accounting for 
87% of all lipid-lowering medications used in 2007 to 95% in 2015, which confirms the trends increased in Al-
bania [3].  

Also, in concert with other researchers [23], we observed a shift in the leading statin prescribed, from fluvas-
tatin to atorvastatin, corresponding to the market entry. Atorvastatin accounted for over half of all statin use in 
2008 (at 2007 fluvastatin was 61%). Even though most statins share similar tolerability, some evidence shows 
that atorvastatin has greater dose-specific potency for lowering LDL-C [24].The publication of the Scandinavian 
Simvastatin Survival Study in 1994 [37], and two other statin trials during recent years [16] [41], could have af-
fected the initial choice of LLDs as well. As there are no clinically appreciable differences in the safety profiles 
of these two statins for the ‘significant’ determinants were modest, the differences could have arisen by chance, 
or through unmeasured baseline characteristics. In Albania the trend of statin type used is different compare with 
4S study. In spite of entry later on the market. The market is shared with atorvastatine and fluvastatin, com-
pletely different from simvastatin and pravastatin which are present on the market but not with significat fingers. 
Today atorvastatin is dominating the market. 

Our findings must be interpreted in the context of data limitations. Also, we haven’t classifications by risk 
factors who have not been seen by a physician or whose risk factors failed to be recorded. Lack of detailed clin-
ical data prohibits accurate risk assessment based on Framingham risk scoring. While the risk factor counting 
statin use in relation to the latest lipid-lowering guidelines, but unfortunately this terms of evaluations are not 
according to good clinical practice protocol. We likely misclassified some patients as moderate risk when they 
may have actually been high risk despite the absence of CHD or CHD equivalents. On the other hand, indica-
tions for statins might be marginal for some young patients with modestly elevated risk factors. 

5. Conclusions 
The use of statin therapy was increased from 2007-2015, atovastatin remained the first line treatment to Mother 
Teresa University Hospital in Albania. The group age with higher risk for CHV (IM) is group 50 - 60 y and 60 - 
70 y, men are more risked compared with female with 72.8%. 

Guideline for cardiovascular risk reduction needs to be implemented accordingly in our clinic, where patients 
can benefit from statin therapy. Given the fact that observed practice shortfalls, drug therapy in moderate-risk 
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and high-risk patients remains a top priority for the improvement in our clinic. 
The dosage of statin should be used according to the patients’ needs. The side effects are minor and the me-

dication process has continued normally. They are under control from the healthcare providers. 
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