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Background: Statin or 3-hydroxy-3-methyl-glutaryl coenzyme A (HMG-CoA) reductase inhibitors are hypolipidemic agent.
Its main functionality is to reduce cholesterol. The low-density lipoprotein cholesterol is the major cause of myocardial
infarction. The adverse effect of this medication is hepatotoxicity. Doctors always request patient on statin treatment to obtain
blood by venipuncture for liver function tests (LFTs) frequently. There are no researches studying the rate and expenditure of
venipuncture for LFTs in patients being treated with statin.
Objective: To study unnecessary rate on venipuncture for LFTs in patients being treatment with statin at an outpatient clinic.
Material and Method: Retrospective cohort study. Data are collected from medical records that being treatment with statin
at an outpatient clinic, Panyananthaphikkhu Chonprathan Medical Center, Srinakharinwirot University between March 1,
2012 and March 1, 2014. The 441 patients are divided into two groups. The first group is treated with the appropriate
venipuncture for LFTs and the second group is treated with unnecessary venipuncture for LFTs. The expenditure for both
groups are used to calculate and compare costs.
Results: The number of unnecessary venipuncture in the LFTs group is 308 samples (69.84%). The sample proportions are
85.06% come from staff (262 samples) and 14.94% come from interns (46 samples). The number of appropriate venipuncture
for LFTs is 133 samples (30.16%). The sample proportions are 77.44% come from staff (103 samples) and 22.56% come
from interns (30 samples). The expenditure of the unnecessary venipuncture for LFTs had a statistically significant difference
from the appropriate venipuncture for LFTs [75,500 vs. 4,400 baht (THB)] (p<0.05).
Conclusion: The expenditure for the unnecessary venipuncture LFTs in patient being treated with statin at the outpatient clinic
is statistically higher than the appropriate venipuncture (p<0.05).
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Coronary heart disease (CHD), the result of
coronary atherosclerosis is the leading cause of
morbidity and mortality worldwide(1, 2). Lowering low-
density lipoprotein cholesterol (LDL-C) levels has been
shown unequivocally to reduce cardiovascular events
and prevent the development of atherosclerosis(3-10).
The beneficial role of statins and lowering LDL-C in
primary and secondary prevention of coronary heart

disease has resulted in their frequent use in clinical
practice. The patient safety concerns, especially
regarding hepatotoxicity, have driven multiple trials in
difference criteria in statin use(11-14), which have
demonstrated a low incidence of statin-related hepatic
adverse effects. The most commonly reported hepatic
adverse effect is liver toxicity as transaminitis, in the
absence of proven hepatotoxicity by liver biopsy. This
class effect is usually asymptomatic, reversible, and
dose-related. High cardiovascular risk patients whose
elevated aminotransferase levels after statin use have
no clinical relevance or known stable chronic liver
conditions in previous history(15).

Criterion defines the incidence of drug-related
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liver test abnormalities with an elevation of the alanine
aminotransferase (ALT) level of more than three times
the upper limit of normal in combination with elevated
total bilirubin levels (>2 times the upper limit of normal)
at any time after starting a new drug. In 2008, The
National Institute for Health and Care Excellence
(NICE)(6) suggested venipuncture for liver function test
(LFT) before starting statins and then 3 and 12 months
after starting statins. Recently, the United States
Food and Drug Administration (USFDA) in 2012(16)

suggested work-up LFTs before starting statins and in
patients using statins with anorexia, unknown causes
of weakness, fatigue, upper abdomen abdominal pain,
jaundice, and dark urine color symptoms. For other
conditions, venipuncture for LFTs are unnecessary and
an inappropriate expenditure. There is no research that
studied the suitable rate of venipuncture for LFTs in
participants that being treated with statins and no
research that studied the expenditure of venipuncture
for LFTs in participants that being treated with statins
before.

We decided to study the unnecessary
venipuncture rate on LFTs in patients being treated
with statins at the outpatient clinic. It will be beneficial
to decrease any unnecessary venipuncture for LFTs
in patients being treated with statins as well as decrease
inappropriate expenditures. The study will serve as
reference for other Thailand hospitals in the future.

Material and Method
Study population

The study design is retrospective cohort
study. Samples are from the medicine outpatient clinic
of Panyananthaphikkhu Chonprathan Medical Center,
Srinakharinwirot University. Data are collected from
dyslipidemia patient files that are being treatment
with statin at the medicine outpatient clinic,
Panyananthaphikkhu Chonprathan Medical Center,
Srinakharinwirot University between March 1, 2012 and
March 1, 2014. All participants treated with statin ages
equal to or greater than 18 years old underwent a
complete cardiovascular evaluation. The study also
excluded patients with 1) prior liver diseases such as
hepatitis, cirrhosis, hepatocellular carcinoma 2)
abnormal liver enzymes before treatment with statin
and 3) chronic diseases such as cancers, end-stage
renal disease. The sample size is 441.

Study protocol
Data are collected from medical records of

patients being treated with statin at the medicine

outpatient clinic, Panyananthaphikkhu Chonprathan
Medical Center, Srinakharinwirot University between
March 1, 2012 and March 1, 2014. The 441 samples are
divided into two groups, the first group is treated with
appropriate venipuncture for LFTs (before treatment
and when patient has fatigue, anorexia, abdominal pain,
dark urine, or jaundice) and the second group is treated
with unnecessary venipuncture on LFTs as referenced
from USFDA. A protocol for discontinuing/continuing/
changing statins based on the severity of signs and
symptoms.

Definition of terms
Appropriate monitor LFT is defined as

venipuncture for LFTs in patient using statins is first,
before using statins, and secondly, when patient is
fatigue, anorexia, abdominal pain, dark urine, or jaundice
according to USFDA recommendation.

Overuse is defined as an unsuitable monitor
and work-up venipuncture for LFTs according to
USFDA recommendation.

Staff is defined as the physicians who are
members of the Panyananthaphikkhu Chonprathan
Medical Center staff and are regularly attending their
patients at this medical center.

Interns are defined as the physicians who
have recently graduated from medical school and are
learning the medical practice under supervision at the
Panyananthaphikkhu Chonprathan Medical Center.

Statistical analysis
Statistical analyses were performed and

continuous variables of the subjects at baseline were
expressed as mean and standard deviation (SD) or
median. Both suitable and unsuitable venipuncture for
LFT group expenditures are also calculated and
compared by independent t-test. All reported p-values
were 2-tailed, and p<0.05 was considered statistically
significant.

Results
There were 441 samples in the study,

separated into 272 females (61.7%) and 169 males
(38.3%). The average age is 62.8+12.6 years old. The
range of age is 18 to 91 years old. The average body
weight is 63.5+12.8 kilograms. The average duration of
statin treatment is 52.4+37.4 months. Types of statin
are Simvastatin 346 (78.5%), Atorvastatin 89 (20.2%),
and Rosuvastatin 6 (1.4%). The underlying diseases of
the study population are hypertension 375 (85%),
diabetes mellitus 213 (48.3%), coronary artery
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Baseline characteristics (n = 441)     Mean + SD or %

Age (years)   62.8+12.6 (18-91)
Male/female (%) 169 (38.3%)/272 (61.7%)
Body weight   63.5+12.8 (33-103)
Duration of statin use (months)   52.4+37.4 (1-216)
Study groups

Staff use 365 (82.8%)
Intern use   76 (17.2%)

Types of statins
Simvastatin 346 (78.5%)
Atorvastatin   89 (20.2%)
Rosuvastatin     6 (1.4%)

Underlying diseases
Diabetes mellitus 213 (48.3%)
Hypertention 375 (85%)
Coronary artery disease   51 (11.6%)
Chronic kidney disease   40 (9.1%)
Cerebrovascular disease   38 (8.6%)

Table 1. Baseline characteristics of the study population (n = 441)

disease 51 (11.6%), chronic kidney disease 40 (9.1%),
and cerebrovascular disease 38 (8.6%). The study
populations (group) of 362 staff (82.8%) and 76 interns
(17.2%) are examined in Table 1.

The number of unnecessary venipuncture in
the LFT group is 308 samples (69.84%). The sample
proportions are 85.06% from the staff (262 samples)
and 14.94% from the interns (46 samples). The number
of suitable venipuncture in the LFT group is 133 samples
(30.16%). The sample proportions are 77.44% from the
staff (103 samples) and 22.56% from the interns
(30 samples). The expenditure for unnecessary
venipuncture on LFT is around 75,500 baht (THB)
compared with 4,400 baht (THB) for the suitable
venipuncture on LFTs. They are statistically significant
(p < 0.05).

Furthermore, we analyzed the data in the
unnecessary venipuncture for LFT group. We found
that the percentage of unnecessary venipuncture for
LFTs among the staff is 71.77% and among the interns
is 60.53% with no statistical significant difference
(p = 0.54) as shown in Fig. 1. We also analyzed the data
in the suitable venipuncture for LFT group. We found
that percentage of suitable venipuncture for LFTs
among the staff is 28.22% and among the interns is
39.47% with no statistical significant difference (p =
0.98) as shown in Fig. 2.

The expenditure for LFTs [ALT, aspartate
aminotransferase (AST), and alkaline phosphatase
(ALP)] is 50 THB per one examinee. All unsuitable

Fig. 1 Percentage of overuse routine monitoring LFT.

Fig. 2 Percentage of non-overuse routine monitoring LFT.
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expenses of venipuncture for LFTs in patients being
treated with statin is 75,500 THB. Unsuitable expenses
of venipuncture for LFTs in patient being treated with
statin are divided into ALT, AST, and ALP. These are
37,750 THB, 28,550 THB, and 9,200 THB, respectively.
All suitable expenses of venipuncture for the LFT group
in patients being treated with statin is 4,400 THB.
Suitable expenses of venipuncture for the LFT group
in patients being treated with statin are divided into
ALT, AST, and ALP. These are 1,800 THB, 2,050 THB,
and 550 THB, respectively. From statistical analysis,
we found that the unsuitable expenses of venipuncture
for LFTs in patients being treated with statin is more
than the suitable expenses of venipuncture for the LFT
group in patients being treated with statin with a
statistically significant difference (p<0.05) (Table 2 and
Fig. 3).

Discussion
Despite the compelling indication of statin

therapy, the physician faces daily challenges when
prescribing statins because of associated illnesses,
baseline laboratory abnormalities, and possible adverse
effects ascribed to by their use. From the results of this
study, we found that the unnecessary venipuncture
for LFTs in patients being treated with statins at the
outpatient clinic of Panyananthaphikkhu Chonprathan
Medical Center, Srinakharinwirot University is up to
69.84%. The expenditure for unnecessary venipuncture
groups is around 75,500 THB compared with 4,400 THB
in the appropriate venipuncture groups. They are
statistically significant (p<0.05). These facts question
the usefulness and cost-effectiveness of this routine
monitoring, given the infrequency of statin-related liver
failure cases, the proven safety of most of the statins,
and the lack of evidence that routine liver biochemistry
assessment(17-24) would prevent idiosyncratic or serious
liver disease(18,25,26). From the author’s opinion, causes
of unnecessary venipuncture for LFTs in patients being
treated with statins are habituation, out of date
information, and inaccurate patient history from
doctors. Faced with the dilemma of managing the care
of patients who have multiple comorbid conditions and
who are receiving multidrug therapy, the physician must

customize the cost effectiveness of treatment. We hope
that information from this study will remind doctors to
send only suitable patients that are being treated
with statins to venipuncture for LFT. This will reduce
unnecessary hospital expense and unnecessary
national expense.

There are limitations of this study. Firstly, this
study design is a retrospective cohort. The information
may be biased or incomplete. Secondly this study
collected data from only the Panyananthaphikkhu
Chonprathan Medical Center, Srinakharinwirot
University. It could not represent all hospitals in the
country. Thirdly, this study collected only ALT, AST,
and ALP in LFTs. It could not represent all LFTs.
Therefore, prospective research should collect study
populations in various hospitals and should collect
more LFTs such as bilirubin, albumin, and globulin.

Conclusion
The expenditure for the unnecessary

venipuncture rate for LFTs in patient being treated
with statin at the outpatient clinic, Panyananthaphikkhu
Chonprathan Medical Center, Srinakharinwirot
University is statistically higher than appropriate
venipuncture (p<0.05).

What is already known on this topic?
The present study is not the first report of

LFT monitoring after statin use but previous studies
cannot be directly applied to the Thai population

Data Overuse of LFT (n = 308) Non-overuse of LFT (n = 133) p-value

Over rate of LFT 275.89+222.63 31.20+31.20 <0.05*

Table 2. Comparison between overuse of LFT group and non-overuse of LFT group

Fig. 3 Routine monitoring of LFT
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because of differences in socioeconomic, ethnic groups
and environmental factors that may affect the side
effects after statin use.

What this study adds?
LFT monitoring after statin use is supported

by increasing evidence that attests not only to the
safety but also to the additional management for
suitable monitor of statin therapy for these population
groups. However, it is important to observe cost and
effectiveness after statin use, which is of great
significance in reducing the incidence of cardiovascular
disease.
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
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 ⌫⌫ 
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