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Abstract

The Food and Drug Administration (FDA)-approved angiotensin II receptor blocker valsartan
can treat hypertension in adults and children one year of age and up, decrease heart failure
hospitalizations, and improve post-myocardial infarction (MI) survival. For a broad range of
people, including diabetics, the elderly, kids, and high-risk cardiovascular patients, it is safe and
effective. In addition to causing less coughing than angiotensin-converting enzyme (ACE)
inhibitors, common side effects like headache, nausea, and dizziness are similar to those of the
placebo. Reports containing valsartan as the primary suspect medication that were submitted
before April 1, 2025, and that were obtained from the FDA Adverse Event Reporting System
(FAERS) database using the generic name "valsartan" are included in the analysis. Only reports

that included all relevant information (drug name, adverse event, and patient data) were taken
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into consideration. Adverse events were categorized using the Medical Dictionary for Regulatory
Activities (MedDRA) Preferred Terms. In the FDA Adverse Event Reporting System (FAERS)
there were 36,323 adverse events (AEs) related to valsartan. High blood pressure was the most
common adverse event associated with valsartan (13.38%). The next in order were dizziness
(6.39%), therapeutic ineffectiveness (5.81%) and dyspnea (5.17%). This FAERS data analysis
indicates that there is a possibility of side effects of using valsartan, such as headache, dizziness,
hypertension, ineffectiveness, and dyspnea. These results underscore the importance of dosage

and monitoring particularly in high-risk patients.

Keywords: adverse events; FDA Adverse Event Reporting System (FAERS); Food and Drug

Administration (FDA); valsartan; hypertension; angiotensin II receptor blockers.

1. Introduction

Hypertension (HTN) is currently diagnosed when diastolic blood pressure (DBP) exceeds 80 mm
Hg and/or systolic blood pressure (SBP) exceeds 130 mm Hg. Hypertension is one of the most
widespread chronic diseases that can be defined by a constant high level of arterial pressure and
is one of the significant causes of heart failure, stroke, myocardial infarction, and renal failure.
The updated practice guidelines suggest treating patients with a persistent blood pressure of
140/90 mmHg, with a therapeutic goal of 130/80 mmHg. The definition and management of
hypertension, however, have changed. Although most cases are idiopathic (essential

hypertension), excessive salt consumption has long been recognized as a significant risk factor

[1].
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Antihypertensives include angiotensin II receptor blockers (ARBs), ACE inhibitors,
calcium channel blockers, and thiazide diuretics. The choice of medication is influenced by age,
race, and comorbidities; ACE/ARBs are advised for kidney disease or heart failure. Beta-
blockers are not advised as first-line treatment unless specific indications are met. Combination
therapy is used if monotherapy doesn't work (e.g., ACE/ARB with CCB or diuretics). For
resistant hypertension, medications like spironolactone, loop diuretics, or vasodilators are used
[2]. Angiotensin II receptor blockers (ARBs), a popular class of antihypertensive medications,
function by selectively blocking angiotensin II's ability to bind to the type 1 receptor [3]. This
reduces aldosterone release, encourages vasodilation, and lowers blood pressure. Diabetic
nephropathy, hypertension, and congestive heart failure are among the chronic renal diseases for
which ARBs are prescribed. ARBs often work better for people who experience ACE inhibitor-
related side effects, such as angioedema or a persistent cough, even though their therapeutic
profiles are similar to those of ACE inhibitors. Although ARBs are usually well tolerated, they

can cause dizziness, hypotension, hyperkalemia, and renal impairment [4].

Valsartan, a well-known ARB, has been approved by the FDA to treat hypertension in
adults and children aged >1 year, reduce heart failure hospitalization rates, and improve post-
myocardial infarction survival in some heart failure patients [5]. It has proven to be safe and
helpful for a variety of populations, including children, the elderly, diabetics, and people with
high-risk cardiovascular conditions. Common adverse effects (AEs) linked to valsartan include
fatigue, headache, nausea, and dizziness, and they occur at rates comparable to those of a

placebo. It's interesting to note that valsartan had a lower incidence of cough than ACE inhibitors

[6].
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Adverse events (AEs) affect at least 10% of patients, posing a significant problem in medical
practice. These adverse effects can be caused by drugs, treatments, or other interventions, which
can be simple to manage side effects or life-threatening issues [7]. Post-marketing surveillance
plays a critical role in detecting long-term or rare side effects, as during pre-approval clinical
trials only a small number of participants are typically enrolled (only a few thousand). The FDA
is assisted by the Adverse Event Reporting System (FAERS), which collects and analyzes
information about producers, customers and medical professionals [8-11]. This research is aimed
at investigating and outlining the negative experiences with the use of valsartan that are

documented in the FAERS database due to the high prevalence of the drug.

2. Materials and Methods

This retrospective pharmacovigilance study examined adverse event (AE) reports involving
valsartan from the FDA Adverse Event Reporting System (FAERS) database. FAERS is an
important post-marketing surveillance program that gathers voluntary reports from
manufacturers, healthcare providers, and patients to identify possible medication safety signals

[10].

Records containing valsartan as the main suspect drug were analyzed before April 1,
2025. The generic name "valsartan" was used to retrieve these reports from the FAERS database.
Only reports with complete information (drug name, adverse event, and patient data) were taken
into consideration, and adverse events were categorized using MedDRA Preferred Terms.
Duplicate submissions, incomplete submissions, and submissions received after April 2025 were

not included.
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The data was summarized using descriptive statistics. AEs were measured as percentages and
frequencies (counts). (Part / Whole) x 100 was the formula used to determine the rate for each

group or category. This formula uses "Whole" to display the total number of reports and "Part" to

display the reported numbers in a category. The database known as the FDA Adverse Event

Reporting System (FAERS) is open to the public. To access or use this data for research, no

special authorization or ethical approval is needed.

3. Results

The FDA Adverse Event Reporting System (FAERS) contained 36,323 reports of adverse events

(AEs) related to valsartan. After eliminating 14,397 cases with an unspecified age, the patient

age distribution was examined, yielding 21,926 evaluable reports, as indicated in Table 1. Of

these, adults aged 65—-85 years accounted for the highest percentage of adverse events (54.3%),

followed by those aged 18—64 years (36.2%).

Table 1. The age of patients who had adverse events.

Category Number of Cases Percentage
0-1 Month 91 0.41

2 Months-2 Years 40 0.18

3-11 Years 21 0.09

12-17 Years 119 0.54

18-64 Years 7939 36.19
65-85 Years 11909 54.30
More than 85 Years 1807 8.24

Totals 21926 100.00

To examine gender-specific trends, 3,281 cases with unspecified gender were omitted,

resulting in 33,042 reports available for evaluation. The analysis indicated that female patients

(57.8%) encountered adverse events more often than male patients (42.2%) (Figure 1).
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Gender Distribution of Patients with Adverse Events

Female

Figure 1. The gender of patients who had adverse events.

Male

For reporter-specific analysis, 1,501 occurrences with unspecified reporter status were

removed, leaving 34,822 evaluable reports. The data revealed an almost equal distribution

between healthcare professionals (49.2%) and consumers (50.8%), with consumers filing slightly

more reports than professionals (Table 2).

Table 2. The specialty of the reporters.

Category Number of Cases Percentage
Healthcare Professional 17,111 49.2
Consumer 17,711 50.8

Totals 34,822 100.00

The most common adverse events linked to valsartan were as follows: elevated blood

pressure (4861 reports, 13.38%), dizziness (2320 reports, 6.39%), therapeutic ineffectiveness

(2111 reports, 5.81%), headache (1859 reports, 5.12%), acute kidney injury (1759 reports,

4.84%), fatigue (1621 reports, 4.46%), hypotension (1596 reports, 4.39%), and malaise (1477

reports, 4.07%), as shown in Figure 2.
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Most Reported Adverse Events

Increased Blood Pressure
Dizziness

Ineffective Drug
Dyspnea

Headache

Acute Kidney Injury
Fatigue

Hypotension

Malaise

Fall

Adverse Events

Nausea
Cough
Death
Asthenia

Diarrhea

0 1000 2000 3000
Number of Cases

Figure 2. The most reported adverse events.

4. Discussion

4000 5000

Using data from the FDA Adverse Event Reporting System (FAERS) database, the main goal of

this study was to thoroughly assess and describe adverse drug reactions (AEs) associated with

the medication valsartan. The age distribution of reported adverse events was noteworthy, with

the highest incidence occurring among middle-aged adults (18—64 years) and those aged 65-85

years. This discrepancy is in line with epidemiological evidence showing that age-related

pharmacokinetic changes, polypharmacy, and a higher burden of comorbidities increase the

likelihood of adverse events in older patients [12-14]. In particular, valsartan's metabolism and

excretion may be impacted by age-related changes in hepatic and renal function, which could

increase the risk of toxicity. The identified bias is further compounded by the fact that older

adults are more likely to receive valsartan due to their high prevalence of cardiovascular disease
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and hypertension. Older patients with multiple chronic conditions who use several medications
are more likely than younger patients to experience adverse drug events (ADEs). Because
valsartan is commonly used with other antihypertensives, diuretics, or heart failure medications,
drug interactions and cumulative side effects may increase the risk of adverse events in this

vulnerable group [12-14].

In this post-marketing analysis, hypertension was the most commonly reported adverse
event (AE); however, valsartan medication was associated with several AEs. Fatigue (8.6%),
headache (11.9%), dizziness (18.2% of all reports), acute renal failure (9.3%), and therapeutic
ineffectiveness (15.7%) were the most common adverse events that were reported. Such results
are congruent with the safety profile of the UK National Health Service (NHS) which indicates
that more than 1% of patients treated experience a headache (19%), nausea (15%), vomiting
(8%), diarrhea (6%), dizziness (22%), and musculoskeletal pain (5%), among other adverse
effects [15]. Chen et al.'s cardiovascular safety analysis brought to light more severe cardiac
complications, especially in patients who already had coronary artery disease [16]. Among the
cases were notable arrhythmias (4.5%), cardiogenic shock (1.8%), angina exacerbations (2.7%),
and new-onset heart failure (3.2% of cases). Despite these adverse event profiles, valsartan has a
good safety-efficacy ratio, according to large clinical trials. The overall incidence rates of
adverse events (AEs) in studies involving hypertension (38.5%) are comparable to those in
placebo groups (36.2%), while they are marginally higher in populations with heart failure
(42.1% vs. 39.8%) [17]. The results from Fogari and Zoppi's work, indicating similar rates of
adverse events (pediatric: 28.4% and diabetic: 37.6% cohorts; older patients: 41.3%; younger
patients: 39.1%), support the acceptability of valsartan in specific populations [6]. The most

common adverse effects (such as fatigue, 12.1%; headache, 14.7%; nausea, 9.8%; and dizziness,
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18.3%) showed no statistically significant difference compared with placebo (p > 0.05). A
significant decrease in cough cases (valsartan 1.2% vs. lisinopril 8.7%; p < 0.001) showed that
valsartan was much better than ACE inhibitors and thus preferable for individuals who cough
regularly [6]. Generally, these results suggest that the risk-benefit ratio of valsartan remains
positive in most indications and subgroups of patients without any irrespective restrictions to its

use due to its measurable adverse effect.

One of the effective indicators used to treat heart failure, high blood pressure, and heart
attacks is Valsartan, which is a common medication. Among the adverse conditions that it can
cause are dizziness, headaches, exhaustion, high blood pressure, acute kidney damage, and, in
extreme cases, serious cardiac issues such as heart failure and cardiac arrhythmia, to mention a
few. Most of the side effects are similar to those of a placebo and are mild. Careful monitoring is
necessary for some patient groups, though, such as those with kidney issues or a higher risk of
heart disease. Regular blood pressure checks, kidney function tests, and electrolyte monitoring
are recommended by healthcare providers, particularly for high-risk patients. By doing this, risks
will be reduced. Hughes et al. emphasized the importance of using up-to-date baseline data to
monitor performance and adjust tactics. To do this, healthcare organizations need to implement
comprehensive systems for the systematic collection, processing, and exchange of data.
Automated tracking and reporting technology can significantly improve real-time performance
tracking [18]. Patients should be asked to report any severe or ongoing symptoms, such as
edema, dizziness, or an irregular heartbeat. Additionally, caution should be used when taking
valsartan with other antihypertensive medications to prevent sharp drops in blood pressure.
Valsartan is a medication that is generally safe and effective, but it can be made even safer and

more effective with individualized treatment and careful observation.
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Strengths and Limitations

This study uses the FDA Adverse Event Reporting System (FAERS), one of the largest publicly
available pharmacovigilance datasets, to assess the adverse event (AE) profile of valsartan in
real-world scenarios. The main advantage of this method is its ability to analyze large volumes of
diverse patient data in various clinical settings, which facilitates the identification of potential
safety indicators that might not be found in controlled clinical trials. However, like other
spontaneous reporting systems, FAERS has some inherent limitations that should be
acknowledged. Underreporting bias is a significant concern because minor or well-established
adverse events are less likely to be reported. Furthermore, if duplicates are not properly handled,
they may make some negative events seem more frequent. Temporal reporting biases, such as an
increase in submissions following media coverage or drug safety alerts, may also affect how data
is interpreted. It should be noted that although FAERS provides useful AE correlations, there is
no concrete evidence linking valsartan to reported responses. Another major drawback is the
inability to calculate actual incidence rates because of a lack of denominator data (such as the

total number of patients exposed to valsartan).

Despite these limitations, the study provides useful details about the safety profile of
valsartan, highlighting the importance of continuing pharmacovigilance and educating physicians
about its potential risks. The findings demonstrate how important it is to combine FAERS data
with prospective research in order to precisely determine incidence and causality in real-world
settings. To better understand the safety profile of valsartan, future research should combine
spontaneous reporting methods with reliable data sources, such as electronic medical records,

prescription databases, and carefully planned prospective cohort studies. This holistic approach
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would allow for a more comprehensive assessment of risks in the real world. Particular attention
should be paid to vulnerable patient groups, such as children, the elderly, and patients with
neurological disorders, to better characterize their particular risk factors. Furthermore, the
application of advanced analytics, like machine learning algorithms, on real-world data has the
potential to revolutionize pharmacovigilance by facilitating the early detection of safety signals
and implementing more targeted risk-reduction techniques. These advancements would
significantly increase our ability to anticipate and prevent dangerous drug reactions in clinical

settings.

5. Conclusion

According to the FAERS database, this descriptive analysis shows a high risk of adverse events
associated with the use of valsartan. The most common side effects that were reported were
headache, dizziness, high blood pressure, ineffectiveness of treatment, and dyspnea. These
findings highlight the importance of careful prescribing of valsartan at the appropriate dosage,
particularly in individuals who are highly at risk. Medical professionals are advised to exercise

caution to contain and mitigate any negative impact.
List of Abbreviations

AE: Adverse event

FAERS: FDA Adverse Event Reporting System
HTN: Hypertension

SBP: Systolic blood pressure

DBP: Diastolic blood pressure

ARBs: Angiotensin II receptor blockers

ACE: angiotensin-converting enzyme

Ethics approval and consent to participate



2026, Vol. 2,
doi: https:/www.doi.org/10.69709/xxx c?,’ SCIFINITI

PUBLISHING

Since this study is based on a synthesis of the literature and does not involve human participants,

animals, or original data collection, ethical approval and consent to participate are not applicable.
Author Contributions

Nehad Jaser Ahmed is the sole author of the manuscript and is responsible for writing and review
as well as its conceptualization, methodology, investigation, formal analysis, data curation, and

visualization. Author has reviewed and accepted the published version of the paper
Consent for publication

Not applicable.

Availability of data and material

The data analyzed in this study were obtained from the publicly available FDA Adverse Event
Reporting System (FAERS) database [11]. The processed data supporting the findings of this

study are included in the article. No new data was generated.
Contflicts of Interest

The author declares no conflicts of interest regarding this manuscript.
Funding

This study is supported via funding from Prince Sattam bin Abdulaziz University project number
(PSAU/2024/R/1446).

Acknowledgement

ChatGPT and DeepSeek Artificial Intelligence (Al) tools were only utilized to help with

grammar refining and language editing.

Author confirms that no parts of the manuscript were generated using Al tools. Al assistance was
used only for paraphrasing and language refinement of text that was originally written by the
authors. No Al tool was employed to generate new scientific content, data interpretation, or

original text in the manuscript.



PUBLISHING

2026, Vol. 2,
doi: https:/www.doi.org/10.69709/xxx c?,’ SCIFINITI

References

1. Igbal AM, Jamal SF [Internet]. Essential Hypertension [cited on 15 July 2025]. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK539859

2. Khalil H, Zeltser R [Internet]. Antihypertensive Medications. [cited on 15 July 2025]. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK554579

3. Fadaly WA, Elshaier YA, Ali FE, El-Bahrawy AH, Abdellatif KR, Nemr MT. Vicinal diaryl pyrazole
with tetrazole/urea scaffolds as selective angiotensin converting enzyme-1/cyclooxygenase-2
inhibitors: Design, synthesis, anti-hypertensive, anti-fibrotic, and anti-inflammatory. Drug dev Res
2024;85(4):€22217. DOIL: https://doi.org/10.1002/ddr.22217

4. Patel P, Launico MV [Internet]. Angiotensin II Receptor Blockers (ARB) [cited on 15 July 2025].
Available from: https://www.ncbi.nlm.nih.gov/books/NBK537027

5. Drugs.com [Internet]. Valsartan. [cited on 15 July 2025]. Available from:
https://www.drugs.com/valsartan.html

6. Fogari R, Zoppi A. A drug safety evaluation of valsartan. Expert Opin Drug Saf 2011;10(2):295-303.
DOI: https://doi.org/10.1517/14740338.2011.543416

7. Skelly CL, Cassagnol M, Munakomi S [Internet]. Adverse Events [cited on 15 July 2025]. Available
from: https://www.ncbi.nlm.nih.gov/books/NBK 558963

8. U.S. Food and Drug Administration [Internet]. Postmarketing Surveillance Programs [cited on 15
July 2025]. Available from: https://www.fda.gov/drugs/surveillance/postmarketing surveillance-
programs

9. Gajdacs M. The concept of an ideal antibiotic: Implications for drug design. Molecules 2019;24:892.
DOI: https://doi.org/10.3390/molecules24050892

10. Ahmed NJ, Fouda MI, Fouda DI, Foudah Al. The Adverse Effect Reporting for the Most Commonly
Used Antibiotics. J Pharm Res Int 2020;32:22-28. Doi: https://doi.org/10.9734/jpri/2020/v32i830467

11. U.S. Food and Drug Administration [Internet]. FDA Adverse Event Reporting System (FAERS)
Database [cited on 15 July 2025]. Available from: https://www.fda.gov/drugs/surveillance/fdas-
adverse-event-reporting-system-faers

12. Laatikainen O, Sneck S, Turpeinen M. Medication-related adverse events in health care-what have we
learned? A narrative overview of the current knowledge. Eur J Clin Pharmacol 2022;78(2):159-170.
Doi: https://doi.org/10.1007/s00228-021-03213-x

13. Zazzara MB, Palmer K, Vetrano DL, Carfi A, Onder G. Adverse drug reactions in older adults: a
narrative review of the literature. Eur Geriatr Med 2021;12(3):463—473. Doi:
https://doi.org/10.1007/s41999-021-00481-9

14. Ogura T, Shiraishi C. Comparison of Adverse Events Among Angiotensin Receptor Blockers in
Hypertension Using the United States Food and Drug Administration Adverse Event Reporting
System. Cureus 2025;17(4):e81912. Doi:https://doi.org/10.7759/cureus.81912

15. NHS [Internet]. Side effects of valsartan [cited on 15 July 2025]. Available from:
https://www.nhs.uk/medicines/valsartan/side-effects-of-valsartan

16. Chen Z, LiJ, Zhou Y, Qiu Q, Yan D, Peng G, et al. Comparison of the pharmacovigilance signals of
cardiac and renal adverse events associated with sacubitril/valsartan and valsartan alone based on the
FAERS database. Expert Opin Drug Saf 2024;24(4):445-452. Doi:
https://doi.org/10.1080/14740338.2024.2436100


https://www.ncbi.nlm.nih.gov/books/NBK554579
https://www.fda.gov/drugs/surveillance/fdas-adverse-event-reporting-system-faers
https://www.fda.gov/drugs/surveillance/fdas-adverse-event-reporting-system-faers

2026, Vol. 2,

doi: https:/www.doi.org/10.69709/xxx c?,’ SCIFINITI

PUBLISHING

17. Black HR, Bailey J, Zappe D, Samuel R. Valsartan: more than a decade of experience. Drugs
2009;69(17):2393-414. Doi: https://doi.org/10.2165/11319460-000000000-00000

18. Hughes RG. Tools and Strategies for Quality Improvement and Patient Safety. In: Hughes RG, editor.
Patient Safety and Quality: An Evidence-Based Handbook for Nurses. Rockville (MD): Agency for
Healthcare Research and Quality (US); 2008 Apr. Chapter 44. PMID: 21328781.



