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ABSTRACT 

Background: Patients with cardiovascular diseases might be poorly educated 
regarding the rational use of their drug treatment, such as dealing with missing doses, 

relationship to food, and potential side effects. In addition, many poor quality 

medications are available in our drug market that might differ in their efficacy and 

safety profiles. 

Aim: Metoprolol, a commonly used drug in our local medical practice, is to be 

investigated through measuring its blood concentration at one point of time after 

achieving the steady state, and to correlate blood concentration with compliance, side 

effects and the quality of brand products they are using. 

Methods: Measurement of levels of metoprolol (by scanning spectrometry) in blood 

samples taken from patients at their visits to the consultation clinics in Thi-Qar during 

the period October 2014 to April 2015 was made. Their blood concentrations was 

correlated with compliance, side effects and the quality of the drugs they were using. 

A questionnaire containing patient demographic information, type disease, type of 

drugs, trade names, and a check-list of potential side effects, was used. 

Results: Out of the 56 patients who were treated with different preparations and 

dosage regimens of metoprolol, 53 patients were within the reported therapeutic range 

of metoprolol plasma concentration (0.035-0.5µg/ml). The two brand metoprolol 

products used were found interchangeable with no significant difference in their 

achieved plasma concentration. The most frequent adverse effects associated with the 

use of metoprolol were tiredness followed by dyspnea and bradycardia. There is no 

difference between the two brand products of metoprolol in relation to the frequency 

of side effects. Around 90% of patients using metoprolol were not aware of the proper 

action to be taken when they miss a dose. 23.2% of patients who reported missing one 

or more doses did not take any action till the next dose. 

Conclusion: Availability of more than one brand product of metoprolol and other 

drugs need to be investigated in terms of their blood levels and occurrence of adverse 

effects especially when these drugs are used for long duration to test their 

interchangeability. Patient awareness of the proper use of drugs is necessary in order 

to increase effectiveness of their treatment and decrease potential side effects. 

Key words: Metoprolol, Plasma concentrations, Adverse effects, Brand products, 

Proper use. 
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INTRODUCTION 

There are limited number of studies 

that focus on therapeutic monitoring of  

beta-blockers. The advantage of 

measuring plasma level of anti-

arrhythmic drugs is in studying 

compliance and toxicity.
1
 It is also 

required for optimizing the dosage of 

these drugs since there is a relationship 

between plasma drug level and their 

pharmacological effects.
2 

Measurement of plasma level of anti-

arrhythmic drugs can be used as a 

guide for treatment when high doses or 

when drugs with long half-lives are 

used. In addition, it may be required in 

case of treatment failure that may 

occur because of poor compliance, and 

in determining drug toxicity.
3
 Other 

objectives for measuring plasma level 

include: determination of patient 

adherence to treatment, assessment of 

risk-benefit ratio of changing the dose 

and the presence drug - drug 

interaction.
4 

Therapeutic drug monitoring of beta 

blockers can lead to more therapy 

individualization and will improve 

safety with more cost effectiveness.
5 

 

Wanzhu et al
6
 studied 80 patients 

treated with metoprolol for 6-12 

months and more and found that 

plasma concentration of metoprolol 

can be used to measure patient 

adherence to therapy which is  

necessary to avoid deterioration of 

patient illness cuts down extra 

expenses of visiting emergency 

departments.
 
The aim of the present 

study is, therefore, to correlate 

metoprolol blood concentration with 

patient compliance, side effects and the 

quality of brand products they are 

using. 

 
SUBJECTS  
 
Patients with atrial fibrillation on 

treatment with metoprolol succinate 

and attending cardiology consultation 

clinics at Thi-Qar were recruited 

during the period of October 2014 to 

April 2015.  

Both male and female patients with 

atrial fibrillation, 30 to 65 years of age, 

were recruited for this study. They 

should be on treatment with metoprolol 

succinate for at least 3 months on the 

same brand name (to allow enough 

time for a steady state to be reached 

and for potential side effects to 

appear). Patients gave their consent to 

participate in this study, and the side 

effects were followed according to a 

check-list of expected and potential 

side effects. Their clinical responses 

were assessed by their treating 

physicians. 

 
METHODS  

A questionnaire was prepared 

containing patient demographic 

information, type of disease, its 

duration, type of drugs used with their 

doses, duration of treatment, trade 

names, and a check-list of side effects 

that may be associated with its use. 

A single blood sample was taken from 

each patient at his attendance to 

consultation clinics, for drug level 

measurement. Metoprolol blood 

concentration was cross-matched with 

drug effect, side effects and quality of 

drugs they were using. Metoprolol 

concentrations was measured by using 

UV-Visible double beam scanning 

spectrometer (T90+ UV/VIS Spectro-

meter PG Instruments, UK) consisting 

of a double beam optical system, 

selectable scan speed system, 

photomultiplier tube detector, tungsten 
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halogen and deuterium arc lamp, and 

computerized system controller (UV-

Win GLP). Quantification was 

achieved by measurement of 

absorbance using UV-Win GLP 

software quantitative analysis. The 

maximum absorbance of a standard 

solution was found at a wavelength of 

278 nm. This spectrophotometric 

scanning method of metoprolol 

succinate was, based on the method 

described by Badulescu et al.
7
   

This method had succeeded to give a 

linear calibration curve with a 

minimum detection level of 0.01 

µg/ml. 

 

STATISTICAL ANALYSIS 
Comparisons between measurements 

were made by analysis of variance 

(ANOVA) using SPSS (Statistical 

Package of Social Sciences) version 

20. T-test was used to test significance 

of changes between different variables. 

Exact Fisher test was used for 

categorical data. A difference was 

considered statistically significant for p 

value of 0.05 and less. 

 

RESULTS 
Fifty six adult patients with atrial 

fibrillation and attending consultation 

clinics and Al-Husain teaching hospital 

(Thi-Qar) from October 2014 to April 

2015 and treated with different 

regimens of metoprolol succinate were 

included in the present study. They 

were divided into two groups 

according to the trade name of 

metoprolol succinate they were using. 

They were then divided into three 

subgroups according to dose and 

frequency of their  

metoprolol treatment.  Patients 

included were chronically treated with 

metoprolol succinate for a mean period 

of 1.08± 0.86 years, ranging from 3 

months to 3 years to ensure that 

patients had reached the steady state. 

Plasma metoprolol concentration in 

blood was measured and divided into 

two groups according to the brand 

product of metoprolol succinate tablet 

used by those patients. The majority of 

patients (94.6%) were found to be 

within the established range of 

metoprolol plasma concentration 

(0.035 -0.5µg/ml). The mean plasma 

concentration was 0.19 ± 0.11µg/ml 

(ranging from 0.007 to 0.65µg/ml). 

One patient exhibited a higher than 

therapeutic (0.65µg/ml) and two 

patients had sub-therapeutic levels 

(0.007 and 0.02µg/ml). 

The mean plasma metoprolol succinate 

concentration of brand product-1 was 

found to be 0.18±0.09µg/ml while that 

for brand product-2 was 

0.20±0.12µg/ml (Table 1 and figure 1) 

The adverse effects were monitored 

through directly interviewing patients 

according to a check-list of known and 

potential adverse effects of brand 

metoprolol products with a help from 

their treating physician (A brand is a 

type of product manufactured by a 

particular company under a particular 

name). Twenty six adverse effects 

were reported by 28 patients in 

association with use of brand 

metoprolol product-1 concurrently 

with other drug treatments (92.8%). 

This is compared with 25 adverse 

effects associated with use of brand 

metoprolol product-2 in 28 patients 

(89.3%) (Table 2). 

The reported adverse effects varied 

from cardiovascular, gastrointestinal, 

respiratory and others which were 

associated with the use of the two 

metoprolol brand products taken 

concomitantly with different other 

drug treatments. When different doses 

and frequencies are grouped together, 

the two products were comparable in 
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the incidence of these adverse effects 

(Table 2). 

The most frequents adverse effects 

reported by patients using metoprolol 

or by their treating physicians were 

tiredness followed in descending order 

by dyspnea, bradycardia, constipation, 

dizziness, nausea, headache and cold 

extremities. 

 

When adverse effects were compared 

between those caused by 100mg once 

daily and 50mg twice daily groups, 

results were not significantly different. 

 

 

  Table 1 Plasma concentrations of metoprolol succinate in patients treated with two    

    brands products of metoprolol succinate. 

Groups 

 

N 

 

Plasma 

concentration 

(µg/ml) 

 

Duration* 

(years) 

  

 

Time** 

(hours)  

Brand metoprolol product 1 

(50 mg) once daily 

10 0.12±0.05 1.03 ± 0.97  

14.3± 10.37 

Brand metoprolol product 2 

(50 mg) once daily  

11 0.10±0.04 1.31 ± 0.85  

9.45± 1.86 

      

Brand metoprolol product 1 

(50 mg) Twice daily 

9 0.20 ± 0.05 0.95± 0.93 8.66± 3.14 

Brand metoprolol product 2 

(50 mg) Twice daily 

13 0.23 ± 0.08 1.03± 0.89 9.58 ± 3.36 

      

Brand metoprolol product 1 

(100 mg) once daily 

9 0.31± 0.13 1.16± 0.96 18.3 ±8.64 

Brand metoprolol product 2 

(100 mg) once daily 

4 0.29± 0.14   0.5± 0.35 12± 1.41 

Total 

 

56 0.19 ± 0.11 1.08± 0.86 11.5±0.88 

 N = number of patients treated with metoprolol, *Duration of metoprolol use,  

 ** Time of blood sampling after last metoprolol dose. Data are presented as means  

 ± SD. Differences between similar groups of the two products are not significant (P  

 = 0.461). 
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Figure 1 Mean plasma concentration of the two metoprolol succinate brand products 

(P = 0.461). 

 

Table 2 Types of adverse effects associated with the use of metoprolol brand products 

(1 and 2) when used concomitantly with other drugs. 

 

Groups 

 

N 

 

 

Types of adverse effects 

Tired-

ness 

Dyspnea Brady-

cardia 

 

Consti-

pation 

 

Dizzi-

ness 

 

Nausea Head-

ache 

Cold 

extremi-

ties 

Brand 

metoprolol  

Product-1 

  

 

28 

 

 

 

 

14 

 

50% 

11 

 

39.3% 

10 

 

35.7% 

 

 

6 

 

21.4% 

 

 

5 

 

17.9% 

 

 

5 

 

17.8% 

2 

 

7.1% 

3 

 

10.7% 

Brand 

metoprolol 

product-2  

 

28 

 

 

 

12 

42.9% 

13 

46.4% 

9 

32.1% 

 

 

8 

28.6% 

 

 

5 

17.9% 

 

 

4 

14.3% 

3 

10.7% 

2 

7.1% 

Total 

 

 

56 

 

 

26 

46.4% 

24 

42.9% 

19 

33.9% 

 

14 

25% 

 

10 

17.9% 

 

9 

16.1% 

5 

8.9% 

5 

8.9% 

P value*  

 

 0.600 0.597 0.783 

 

0.546 

 

0.351 

 

0.722 0.647 1.00 

* Statistical significance between the two brand products 

 

 

All the 56 patients taking part in the 

present work were found to take their 

medications in right manner regarding 

food (taking metoprolol after meal as 

prescribed). Fifty of them (89.3) were 

not aware what to do if they missed a 

dose. 13 (23.2%) of the 56 patients 

reported to have missed one or more 
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doses and their action was to take no 

action and wait for next.  No doubling 

of the next dose was reported. The rate 

of missing a dose in a once daily 

regimens was 30.8%, while for twice 

daily regimens 69.2%. The difference 

is statistically significant (P= 0.011). 

The rate of missing a dose is 

significantly correlated with the level 

of education. In those whose education 

above primary school (n=27), the rate 

was 23.1%, while education with 

primary school level and less (n=29), 

the rate was 76.9% (P = 0.018). 

 

DISCUSSION 

Assessment of plasma levels of 

different brands of metoprolol as the 

case in our present study, is required to 

compare between more than one brand 

product of metoprolol in order to 

assess their interchangeability and it is 

an attempt to discover defective 

products. In addition, patient 

awareness of some important aspects 

of beta blockers use e.g. patient 

reaction to missing doses which is an 

important factor that can affect 

patient's health, are investigated.  It 

had been shown that patients with 

heart failure when they had higher 

medical knowledge about their drugs 

and adhere to their treatments, there 

will be fewer visits to emergency 

departments with reduction in their 

medical expenses.
8
     

The plasma concentrations at steady 

state of two brand products of 

metoprolol used in the present study 

was found to be 0.12±0.05 and 

0.10±0.04 µg/ml respectively after 

using 50mg of each of the two 

products once daily with no 

statistically significant difference 

between them. Bengtsson et al
9
  also 

found the mean plasma level of 

metoprolol given as  once daily 50mg 

dose to be 0.1 µg/ml after reaching the 

steady state. 
 

A previous comparison between other 

two brand products of metoprolol 

succinate; Betalok ZOK (Astra Zeneca 

AB) and Beto ZK (Sandoz GmbH) 

showed that both formulations were  

bioequivalent and interchangeable with 

no difference in the incidence of 

adverse effects.
10

   

In present study, no significant 

difference was found between the two 

metoprolol brand products in terms of 

serum concentration and adverse 

effects that might be associated with 

their use. The reported adverse effects 

are not necessarily caused by 

metoprolol. Such association could be 

a casual association due to concomitant 

use of other drugs. One common 

adverse effect associated with use of 

both products is tiredness which is a 

common complaint reported by around 

50% of patients. Interaction between 

metoprolol and other drugs used at 

same time might have contributed to 

this high percentage. Examples of such 

drugs are omeprazole and chlor-

diazepoxide. Omeprazole can cause 

fatigue through hypomagnesaemia 

when used chronically for more than 3 

months.
11

 while chlordiazepoxide 

causes fatigue through inhibition of 

central nervous system.
12 

It had been shown that the rate of 

missed doses was significantly higher 
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with twice daily metoprolol regimen 

when compared with once daily 

betaxolol regimen.
13 

In the present 

study, the percent of patients who 

forgot their doses, was 30.8% with 

single daily metoprolol dose regimens. 

This is compared with 69.2% with 

twice daily regimens (P = 0.011). All 

patients who missed metoprolol doses, 

did not take the missed dose when they 

remembered it. When the intake of 

drugs in relation to food was 

investigated in the present study, the 

results showed that patients took their 

medications in the right manner 

regarding food. Spiers et al
14

 found 

that majority of elderly patients were 

having good understanding of their 

medications. In addition, 80% of 

patients studied by Stone et al
15 

had 

complete understanding of instructions 

regarding their medications in relation 

to meals. 

When patients were assessed according 

to their level of education (above and 

below primary school levels) there was 

a significant difference between the 

two groups regarding their adherence 

to treatment. The group with level of 

education above primary school had 

lower rate (23.1%) of forgetting their 

doses while those with lower level of 

education, the rate was much higher 

(76.9%). This points to the importance 

of patient education regarding proper 

use of their medications particularly 

patients of low education. Several 

studies pointed to a significant effect 

of patient education level on adherence 

to instructions on therapy.
16, 17

. 

Spectrophotometric methods can be 

used to measure drugs, not only in 

drug formulations but also in body 

fluids such as saliva, urine and blood. 

For example, it had been used to 

measure theophylline in saliva and 

urine with minimum detection 

concentration of 0.07 µg/ml.
18

 and for 

pregabalin in urine, with minimum 

detection concentration of 0.08 

µg/ml).
19

 

Finally, it can be concluded that the 

majority of patients who were treated 

with different formulations and dosage 

regimens of metoprolol succinate were 

found within the reported therapeutic 

range of metoprolol plasma 

concentration. The two brand 

metoprolol products used by those 

patients were interchangeable with no 

significant difference in their achieved 

plasma concentration and adverse 

effects. Around 23% of patients who 

reported missing one or more doses did 

not take any action till the next dose. 

The frequency of missed doses was 

significantly correlated with low level 

of education and dose frequency. 

 

Availability of more than one brand 

products need, therefore, to be 

investigated in terms of their blood 

levels and incidence of adverse effects 

to find out whether these brand 

products are bioequivalent and 

interchangeable. This is particularly 

true when these brands differ in their 

costs. Patient education about the 

proper use of drugs is necessary in 

order to increase effectiveness of their 

treatment and decrease their adverse 

effects. 
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الاستعمال الرشيد للميتوبرولول: العلاقة بين تركيزه في الدم مع التزام المريض 

 والنوعية غير الجيدة للأدوية والتأثيرات الجانبية

 عبدالله محمد جواد. د.ا .م.د. ميثاق عبدالمهدي،اشريف،  الصيدلاني ليث جبار

 الملخص

 خلفية الدراسة

اٌّشظٝ اٌّصبب١ٓ بأِشاض اٌمٍب ٚالاٚػ١ت اٌذ٠ِٛت لذ ٠ىٛٔٛا ألً ِؼشفت ببلاعخؼّبي اٌشش١ذ ٌلاد٠ٚت اٌخٟ 

ٚالاربس اٌضبٔب١ت اٌّحخٍّت ٚاٌخٟ لذ حٕخش ػٓ ٠غخؼٍّٛٔٙب ِزً اٌخؼبًِ ِغ اٌضشػبث إٌّغ١ت ٚاٌؼلالت ِغ اٌطؼبَ 

اعخؼّبٌُٙ ٌٙزٖ الاد٠ٚت. إظبفت اٌٝ أْ اٌؼذ٠ذ ِٓ الاد٠ٚت راث إٌٛػ١ت اٌشد٠ئت ِخٛفش فٟ أعٛالٕب اٌذٚائ١ت اٌّح١ٍت 

 .ٚاٌخٟ ٠ّىٓ أْ حغبب اخخلافبً فٟ أّٔبغ فؼب١ٌخٙب ٚع١ّخٙب

 الهدف

١خٛبشٌٚٛي ػٓ اٌّفٟ اٌّّبسعت اٌطب١ت اٌّح١ٍت ٚ٘ٛ  ٌّؼبٌضت اٌّشبوً اٌمٍب١ت اٌٙذف ٘ٛ حمصٟ دٚاء ٠غخؼًّ

اٌٝ اٌحبٌت اٌّغخمشة، ٚلا٠ضبد اٌؼلالت ب١ٓ  ٟ ٚلج ِٕفشد بؼذ ٚصٛي حشاو١ضٖفٟ اٌذَ ف غش٠ك ل١بط حشاو١ضٖ

 اٌخشو١ض فٟ اٌذَ  ٚالاربس اٌضبٔب١ت ٚٔٛػ١ت إٌّخش اٌخضبسٞ اٌّغخؼًّ.

 طرائق العمل

ِٓ اٌّشظٝ ػٕذ ص٠بسحُٙ ّأخٛرٖ غخٜٛ ا١ٌّخٛبشٌٚٛي )بٛاعطت اٌّط١بف اٌّبعح( فٟ ػ١ٕبث اٌذَ اٌحُ ل١بط ِ

.وّب حُ اٌبحذ ػٓ ػلالت 4107ٚحّٛص  4106ٌٍؼ١بداث الاعخشبس٠ت فٟ رٞ لبس خلاي اٌّذة ب١ٓ حشش٠ٓ الاٚي 

لاد٠ٚت اٌخٟ ٠غخؼٍّٛٔٙب. ٕٚ٘بن حشاو١ض ٘زٖ الاد٠ٚت ِٚطبٚػت اٌّش٠ط فٟ أخز٘ب ِٚغ اٌخأر١شاث اٌضبٔب١ت ٚٔٛػ١ت ا

اعخب١بْ حُ ٍِؤٖ ٌىً ِش٠ط ٠حخٛٞ ػٍٝ ِؼٍِٛبث ػٓ اٌّشظٝ ٚٔٛع اٌّشض ِٚذحٗ ٚالاد٠ٚت اٌّغخؼٍّت 

 .ببلاظبفت اٌٝ لبئّت ِشاصؼت ٌٍخأر١شاث اٌضبٔب١ت اٌّحخٍّتاعخؼّبٌٙب ٚاعّبئٙب اٌخضبس٠ت  ٌؼلاصٗ ِغ صشػبحٙب ِٚذة

 النتائج

ِش٠عبً وبْ حشو١ض  75ِش٠عبً ػٌٛضٛا بّغخحعشاث ٚٔظبَ صشػبث ِخخٍفت ١ٌٍّخٛبشٌٚٛي، ٕ٘بن  78ِٓ ب١ٓ 

اٌّخٛبشٌٚٛي فٟ ِصً اٌذَ ظّٓ اٌّذٜ اٌؼلاصٟ اٌّؼشٚف. ٚلذ ٚصذ أْ إٌٛػبْ اٌخضبس٠بْ ٌٍّخٛبشٌٚٛي لببً 

بٔب١ت الأوزش حذٚربً ٚاٌخٟ صبحبج ٌٍّببدٌت ٚلا ٠ٛصذ ب١ٓ حشو١ضّ٘ب فٟ ِصً اٌذَ فشق ِؼخذ. إْ الاربس اٌض

ٚالاِغبن ٚاٌذٚخت ٚاٌغز١بْ ٚبشٚدة  ظ١ك إٌفظ ٚبطٟء ظشببث اٌمٍبّخٛبشٌٚٛي ٟ٘: اٌخؼب ٠خبؼٗ اعخؼّبي اٌ

ب١ت. فٟ ٔغبت حذٚد الاربس اٌضبٔ  إٌّخض١ٓ اٌخضبس١٠ٓ الار١ٕٓ ٌٍّخٛبشٌٚٛي ب١ٓ الاغشاف ٚاٌصذاع. ٚلا ٠ٛصذ فشق

برٖ ػٕذِب ٠ٕغْٛ صشػت ٌُ ٠ىٛٔٛا ػٍٝ دسا٠ت ببٌفؼً اٌصح١ح اٌزٞ ٠ضب احخ اٌّشظٝ% ِٓ 01وّب أْ حٛاٌٟ 

ِؼ١ٕت. 

 الاستنتاج

أْ حٛفش أوزش ِٓ ِٕخش حضبسٞ ٚاحذ ٌٍّخٛبشٌٚٛي ٚأد٠ٚت أخشٜ ٠حخبس اٌخمصٟ ػٕٗ بّب ٠خؼٍك بّغخ٠ٛبحُٙ فٟ اٌذَ 

ت ٌٍخأوذ ِٓ اِىب١ٔت اعخؼّبٌّٙب وبذائً ٚحذٚد الاربس اٌضبٔب١ت ٚبخبصت ػٕذ اعخؼّبي ٘زٖ الاد٠ٚت ٌّذة غ٠ٍٛ

ٚاٌبحذ ػٓ الاد٠ٚت اٌّغشٛشت. إْ دسا٠ت اٌّش٠ط ببلاعخؼّبي اٌصح١ح ٌلأد٠ٚت ظشٚسٞ ٌض٠بدة فؼب١ٌت حٍه 

 ١ًٍ ِٓ الاربس اٌضبٔب١ت اٌّحخٍّت.اٌؼلاصبث ٚاٌخم

 مفتاح الكلمات

لاِت اٌخضبس٠ت، الاعخؼّبي الاِزً.١ِخٛبشٌٚٛي، اٌخشاو١ض، الاػشاض اٌضبٔب١ت، اٌؼ



 

 

 


