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ABSTRACT

Background: Metoprolol, a selective B1-adrenergic receptor blocker, is widely prescribed in cardiovascular conditions
including hypertension, heart failure, and arrhythmia. The route and formulation significantly influence therapeutic outcomes.
This study aims to compare the efficacy and safety of Metoprolol Succinate (extended-release) and Metoprolol Tartrate
(immediate-release) administered via oral and nasogastric (NG) routes in hospitalized patients requiring 3-blocker therapy.

Methods: A prospective, comparative interventional study was conducted for six months at ESI Hospital, Ayanavaram,
Chennai, including 108 patients aged 25-75 years diagnosed with cardiovascular diseases. Participants were categorized into
four groups (n=27 each): Oral Succinate, Oral Tartrate, NG Succinate, and NG Tartrate. Baseline parameters such as systolic
blood pressure (SBP), diastolic blood pressure (DBP), and heart rate (HR) were recorded. Therapeutic efficacy, safety (adverse
drug reactions, ADRs), and biochemical parameters were assessed. Statistical analysis was conducted using SPSS v27.0 with
ANOVA and paired t-tests; p<0.05 was considered significant.

Results: Oral Metoprolol Succinate exhibited the highest efficacy (77.8%), followed by Oral Tartrate (64.7%), NG Tartrate
(55.6%), and NG Succinate (40.7%). Significant reductions in SBP and HR were observed across all groups (p<0.05), with the
greatest decline in the Oral Succinate group (SBP 148.6+11.4 to 124.2+9.8 mmHg; HR 92.7+6.2 to 73.3+5.8 bpm). ADRs were
mild, with fatigue and dizziness being most common. No severe ADRs or biochemical abnormalities were noted.

Conclusion: Oral Metoprolol Succinate demonstrated superior therapeutic efficacy and safety compared to other groups,
attributed to its stable plasma concentration and extended-release profile. NG Tartrate remains a suitable alternative when oral
administration is not feasible. This study emphasizes the importance of formulation and administration route in optimizing
cardiovascular pharmacotherapy.

KEYWORDS: Metoprolol succinate, Metoprolol tartrate, Oral vs nasogastric, p-blockers, Hypertension, Cardiovascular
efficacy.
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1. INTRODUCTION

B-blockers form a cornerstone in the management of cardiovascular diseases, particularly hypertension, ischemic heart disease,
and arrhythmias. Metoprolol, a cardioselective B1-adrenergic blocker, is available in two formulations: Metoprolol Tartrate
(immediate-release) and Metoprolol Succinate (extended-release). The pharmacokinetic and pharmacodynamic properties of
these formulations differ significantly, influencing their clinical outcomes.

Nasogastric (NG) administration of medications is frequently required in critically ill or post-operative patients unable to take
oral medications. However, drug bioavailability may be compromised through this route due to crushing or dispersion, which
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can alter release profiles or absorption. Metoprolol Succinate’s controlled-release matrix is particularly sensitive to such
manipulation, potentially impacting its efficacy and safety.

While previous studies have compared oral formulations of Metoprolol, limited data exist on NG administration efficacy and
pharmacokinetic behavior. Hence, this study aims to provide a comparative evaluation of therapeutic efficacy and safety of both
formulations administered via oral and NG routes, with the goal of guiding clinical decisions in acute care settings.

2. MATERIALS AND METHODS

2.1 Study Design and Setting:

A six-month prospective, comparative interventional study was conducted in the Department of General Medicine, ESI Hospital,
Ayanavaram, Chennai, after obtaining Institutional Ethics Committee approval

2.2 Sample Population and Size:

In Patients with Cardiovascular disease and Hypertension were determined for the study by the Department of General Medicine, ICU
and Surgery. A total of 108 cardiovascular patients (25-75 years) were recruited. Participants were divided into four equal groups
(n=27 each):

2.3 Inclusion and Exclusion Criteria:
Inclusion: Adults (>25 years) with hypertension, arrhythmia, or heart failure requiring p-blocker therapy.
Exclusion: Pregnancy, bradycardia (<50 bpm), AV block, renal/hepatic dysfunction, hypersensitivity to B-blockers.

2.4 Complete Study Procedure:

This prospective study involves hospitalized patient with a case of Hypertension, Congestive heart failure and Atrial fibrillation. This
study aims to investigate the pharmacodynamic effects of metoprolol Succinate and tartrate in adult patient requiring beta-blocker
therapy.

Participants were divided into four equal groups (n=27 each):
= Group 1- Oral Administration - metoprolol succinate.
= Group 2 - Oral Administration - metoprolol tartrate.
= Group 3 - NG tube Administration - metoprolol succinate.
= Group 4 - NG tube Administration - metoprolol tartrate.

2.5 Baseline Assessment:

Baseline heart rate and blood pressure will be recorded, followed by drug administration. Pharmacodynamic monitoring will occur at
multiple time points to assess heart rate and blood pressure reductions. Symptomatic improvements and adverse pharmacodynamic
effects will also be evaluated. The study will compare the pharmacodynamic responses between oral and NG tube administration of
both formulations, analyzing safety and tolerability profiles to determine the optimal therapeutic approach.

2.6 Statistical Analysis and Data Collection:

Baseline demographic and clinical parameters (SBP, DBP, HR, lipid profile) were recorded. Follow-up readings were taken on Day 3
and Day 5 post-treatment. Safety assessment included monitoring for adverse effects such as hypotension, dizziness, and fatigue. All
continuous variables were expressed as mean + SD. Intergroup comparisons were made using ANOVA, and paired sample t-tests
were used for pre-post comparisons. Statistical significance was fixed at p<0.05.

3. RESULTS

3.1 Demographics and Baseline Characteristics

Among 108 patients, 66% were male and 34% female. The age distribution was uniform across groups (mean age 58.2+9.6 years).
No significant difference was found in baseline SBP, DBP, or HR (p>0.05), confirming homogeneity.

Table 1 : Therapeutic Efficacy Across Groups

Therapeutic Metoprolol Metoprolol succinate Metoprolol tartate | Metoprolol
Efficacy Succinate NG Oral oral Tartrate NG Grand Total
Achieved 11 22 20 15 68
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Not Achieved 16 5 7 12 40

Q
Grand Total 27 27 27 27 108

T

Table 2: Paired Sample T-Test — BP Reduction (Day 1 vs Day 5)

Paired Samples Statistics
P value
Mean N Std. Deviation Std. Error Mean
Pair 1 bpd1 126.21 108 18.269 1.750 0.025
bpd_5 128.97 108 16.405 1.571

This table presents paired sample statistics comparing systolic BP between Day 1 and Day 5. The statistically significant reduction
(p = 0.025) underscores overall treatment effectiveness across all groups, with Metoprolol Tartrate Oral contributing significantly
to the observed drop.

Table 3:- ANOVA - Percentage Reduction in BP

ANOVA
Reduction percentage
Degree of
Sum of Squares freedom Mean Square F P value
Between Groups 163.290 3 54.430 2.006 0.011
\Within Groups 2822.097 104 27.136
Total 2985.387 107

This table compares the percentage of BP reduction among the four groups. A significant difference (p = 0.011) was observed,
with Metoprolol Succinate Oral showing the greatest reduction percentage among oral groups, and Metoprolol Tartrate NG
performing best among NG groups.

Figure 1 : Therapeutic Efficacy Across Drug Groups
THERAPEUTIC EFFICACY OF DRUG GROUPS

Metoprolol Tartrate
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Metoprolol succinate -
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Thias depicts that this clustered bar chart compares therapeutic success rates among the four drug groups. Metoprolol Succinate
Oral showed the highest efficacy with 22 out of 27 patients achieving therapeutic targets. This was followed by Metoprolol
Tartrate Oral (20/27), Metoprolol Succinate NG (11/27), and Metoprolol Tartrate NG (15/21). These findings support the superior
performance of the oral Metoprolol Succinate route.

Table 2 : Paired Sample T-Test — BP Reduction (Day 1 vs Day 5)

Paired Samples Statistics
P value
Mean N Std. Deviation Std. Error Mean
Pair 1 bpd1 126.21 108 18.269 1.750 0.025
bpd_5 128.97 108 16.405 1.571

This table presents paired sample statistics comparing systolic BP between Day 1 and Day 5. The statistically significant reduction
(p = 0.025) underscores overall treatment effectiveness across all groups, with Metoprolol Tartrate Oral contributing significantly
to the observed drop.

4. DISCUSSION

This study demonstrates that the route and formulation of Metoprolol play a crucial role in determining therapeutic outcomes. Oral
Metoprolol Succinate, due to its extended-release characteristics, achieved superior BP and HR control compared to other groups.
NG administration of Metoprolol Tartrate retained moderate efficacy, aligning with its immediate-release nature that is less
affected by manipulation during tube delivery.

The reduced efficacy of NG-administered Metoprolol Succinate is likely attributed to disruption of the extended-release matrix,
leading to altered absorption kinetics. This aligns with pharmacotechnical evidence that crushing extended-release tablets reduces
bioavailability and can lead to unpredictable plasma concentrations. Clinical literature corroborates that ER formulations are less
suitable for NG administration due to formulation integrity concerns.

These findings are consistent with pharmacokinetic studies showing better stability and predictable plasma levels with oral
Succinate administration, improving therapeutic adherence and cardiovascular outcomes.

5. CONCLUSION

This study compared the therapeutic efficacy and safety of Metoprolol Succinate (extended-release) and Metoprolol Tartrate
(immediate-release) administered via oral and nasogastric (NG) tube routes in patients with cardiovascular diseases. The findings
demonstrated that oral Metoprolol Succinate provided the most consistent and effective control of heart rate and blood pressure,
with the highest therapeutic success rate among all groups. The comparative analysis of therapeutic efficacy, heart rate, and blood
pressure control revealed that oral Metoprolol Succinate emerged as the most effective formulation among the four groups. It
demonstrated significantly better outcomes in achieving therapeutic goals by Day 5, with superior reductions in both heart rate and
blood pressure (p < 0.05). The Chi-square analysis confirmed a statistically significant association between formulation type and
efficacy (p < 0.017), with the oral succinate group achieving the highest success rate.

NG administration, particularly of the extended-release formulation, resulted in reduced efficacy, likely due to disruption of the
controlled-release mechanism. However, Metoprolol Tartrate, being an immediate-release formulation, was better suited for NG
administration and showed relatively improved outcomes when delivered through this route. No significant differences were
observed in lipid profiles or cardiac enzyme levels, indicating a comparable safety profile across all formulations.

In conclusion, oral Metoprolol Succinate appears to be the most clinically favorable option in terms of both therapeutic efficacy
and safety, satisfying the primary and secondary objectives of the study. It should be the preferred choice in stable patients for
optimal cardiovascular management, while Metoprolol Tartrate via NG tube remains a practical alternative when oral
administration is not feasible. Proper selection of formulation and administration route is essential to ensure effective and safe
therapy, particularly in hospitalized or critically ill patients.
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