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O Introduction

Overview of amlodipine and telmisartan:

Amlodipine is an oral dihydropyridine calcium channel blocker (CCB) that was
first approved by the United States Food and Drug Administration (FDA) in
1987. It is widely used for several FDA-approved indications, including hyper-
tension, where it serves as an excellent first-line choice among antihyperten-
sive agents, either alone or in combination with other medications. Amlodipine
is also indicated for the symptomatic treatment of chronic stable angina and
can be used independently or alongside other antianginal agents. Additionally,
it is effective in treating confirmed or suspected vasospastic angina (Prinzmet-
al angina). In patients with angiographically documented coronary artery dis-
ease (CAD) without heart failure or a significantly reduced ejection fraction,
amlodipine helps reduce the risk of hospitalization due to angina and lowers
the likelihood of undergoing coronary revascularization procedures (Bulsara
KG, et al.2024).

Beyond its primary uses, amlodipine has several off-label applications, such
as managing diabetic nephropathy, left ventricular hypertrophy, and Raynaud
phenomenon. It may also be beneficial in cases of silent myocardial ischemia
and group 1 pulmonary arterial hypertension, particularly for patients with idio-
pathic pulmonary artery hypertension who respond positively to vasodilator
testing. The 2023 American Heart Association/American College of Cardiology
guidelines recommend considering amlodipine as a third-line therapy for
microvascular angina in patients already treated with beta-blockers. Further-
more, it is advised as a first-line antihypertensive agent for adult kidney trans-
plant recipients, according to the Kidney Disease: Improving Global Outcomes
guidelines (Bulsara KG, et al.2024; Abraham G, et al. 2022) (Figure 1).

A. Mechanism of action:

The mechanism of action of amlodipine involves blocking voltage-dependent
L-type calcium channels in vascular smooth muscle. Typically, vascular con-
traction occurs when calcium enters cells through these channels, leading to
muscle contraction and vasoconstriction. By inhibiting calcium influx, amlodip-
ine reduces intracellular calcium levels, resulting in decreased smooth muscle
contractility, increased relaxation, and subsequent vasodilation.
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This vasodilatory effect lowers blood pressure and enhances endothelial func-
tion, making it effective for treating hypertension.

In stable angina, amlodipine reduces afterload, thereby lowering myocardial
oxygen demand. It also helps alleviate Prinzmetal angina by preventing coro-
nary spasms and restoring blood flow in the coronary arteries.

Regarding pharmacokinetics, amlodipine exhibits an absolute bioavailability of
64% to 90%, and food does not affect its absorption. Peak plasma concentra-
tions are typically reached within 6 to 12 hours, with steady-state levels
achieved after 7 to 8 days of consistent dosing. Hepatic dysfunction can
reduce clearance, resulting in a 40% to 60% increase in drug concentration.
Amlodipine has a high plasma protein binding rate of approximately 93% and
is extensively metabolized by the liver to inactive metabolites via cytochrome
P-450 enzymes CYP3A4 and CYP3ADS5. Its terminal elimination half-life ranges
from 30 to 50 hours and is prolonged in patients with liver issues. Finally, am-
lodipine is primarily excreted through the kidneys, with around 10% of the
unchanged drug and 60% of its metabolites eliminated in the urine (Bulsara
KG, et al.2024; Stepien O, et al.2002).

Overview of telmisartan

Telmisartan is an angiotensin |l receptor blocker (ARB) that is widely used in
the management of hypertension and other cardiovascular conditions. Its
unique molecular structure not only allows it to effectively block the angioten-
sin Il type 1 receptor but also confers partial agonist properties similar to those
of peroxisome proliferator-activated receptor-gamma (PPAR-y). This dual
functionality may enhance its therapeutic profile, particularly regarding meta-
bolic health and insulin sensitivity (Gosse P, et al.2006) (Figure 1).

A. Mechanism of action

Telmisartan’s molecular design enables it to interact with the angiotensin Il
receptor, thereby inhibiting the vasoconstrictive and proliferative effects of
angiotensin Il, a potent peptide hormone involved in regulating blood pressure
and fluid balance. By blocking these receptors, telmisartan promotes vasodila-
tion, reduces blood pressure, and decreases the secretion of aldosterone,
which plays a critical role in sodium and water retention.
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The partial agonist activity of telmisartan at PPAR-y enhances its benefits
beyond blood pressure control. PPAR-y is crucial in regulating glucose metab-
olism, insulin sensitivity, and adipocyte differentiation. By activating this recep-
tor, telmisartan may improve insulin sensitivity and contribute to better meta-
bolic outcomes, particularly in patients with conditions like type 2 diabetes or
metabolic syndrome.

Figure 1: Chemical structures of telmisartan
and amlodipine besylate.
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Figure adapted from: Billecke SS, et al. 2013.

2. Pharmacokinetics and pharmacodynamics of
telmisartan and amlodipine

Telmisartan and amlodipine are antihypertensive agents that work through
complementary mechanisms, resulting in a synergistic effect on BP reduction.
Telmisartan, ARB, possesses a chemical structure that includes biphe-
nyl-tetrazol and imidazol groups, which enhance its selectivity for the angio-
tensin Il type 1 receptor (AT1).
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By blocking AT1, telmisartan mitigates the harmful effects of angiotensin Il
(ang Il), such as vasoconstriction, aldosterone secretion, and cell proliferation.
Furthermore, at higher clinical doses, telmisartan acts as a partial agonist of
peroxisome proliferator-activated receptor gamma (PPAR-y), which can
improve glucose metabolism and lipid profiles, offering additional benefits for
patients.

In contrast, amlodipine is a dihydropyridine CCB that operates by inhibiting
calcium ion influx through L-type calcium channels in cardiac and smooth
muscle cells. This inhibition disrupts myosin-actin interactions, leading to
decreased muscle contractility and vasodilation, which lowers peripheral vas-
cular resistance and BP.

Both medications exhibit distinct pharmacokinetic profiles. Telmisartan, being
the most lipophilic of the ARBs, has a longer half-life and greater AT1 receptor
affinity. Its bioavailability ranges from 45% to 50%, while amlodipine's is
between 64% and 90%. Amlodipine is extensively protein-bound (93%), similar
to telmisartan (over 99%). Steady-state concentrations are achieved after
approximately 7 to 8 days for amlodipine and 5 to 7 days for telmisartan. Tel-
misartan is primarily eliminated via biliary-fecal excretion as the parent com-
pound, whereas amlodipine is metabolized hepatically, with about 60% excret-
ed as metabolites and 10% as the unchanged drug.

Despite their individual pharmacokinetic properties, coadministration of telmis-
artan and amlodipine does not significantly alter each other's profiles; their
pharmacokinetic parameters remain within acceptable bioequivalence limits.
However, taking the combination with a high-fat meal may decrease telmisar-
tan concentrations by around 25% while slightly increasing amlodipine levels.
A notable aspect of renin-angiotensin system (RAS) inhibition is the emer-
gence of alternative pathways that can produce ang Il independent of ACE.
This phenomenon, termed "ACE escape," may lead to an accumulation of ang
[, resulting in diminished therapeutic responses over time. Additionally, both
ACE inhibitors and ARBs can experience "aldosterone breakthrough," a com-
pensatory mechanism that diminishes their effectiveness.

Moreover, RAS inhibition influences the generation of angiotensin (1-7), a
vasodilatory peptide produced through ang Il cleavage. Angiotensin (1-7) acti-
vates the Mas receptor, promoting vasodilation, reducing fibrosis, and
decreasing cell proliferation.
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Both ACE inhibitors and ARBs, including telmisartan, have been shown to
increase levels of angiotensin (1-7), suggesting that their beneficial effects
extend beyond the traditional RAS pathways (Billecke SS, et al. 2013).

A. Long-term efficacy and safety studies

Clinical studies investigating the long-term safety and efficacy of telmisar-
tan/amlodipine combination therapy reveal promising outcomes. Notable
trials, such as the TElmisartan plus AMlodipine Study (TEAMSTA-5 and
TEAMSTA-10), followed 1,814 patients over extended periods. Participants
were randomized to various doses of telmisartan (40 mg or 80 mg) in combina-
tion with amlodipine (5 mg or 10 mg), allowing for exploration of both add-on
therapy and dose escalation (Fogari R, et al.2007).

Additionally, a separate 56-week trial evaluated the efficacy of the combination
in patients who did not adequately respond to lower doses of either medica-
tion. Another significant study focused on hypertensive patients with type 2
diabetes and microalbuminuria, assessing the impact of high-dose telmisar-
tan/amlodipine on urinary albumin excretion.

Common inclusion criteria across these studies included adult participants
aged 18 years and older with essential hypertension who had previously failed
to achieve target BP with lower doses. Exclusion criteria were rigorous,
excluding individuals with severe hypertension, recent cardiovascular events,
renal impairment, or those on multiple antihypertensive medications (Billecke
SS, et al. 2013).

2. Common side effects of amlodipine and telmisartan

Both amlodipine and telmisartan are commonly prescribed medications for
managing hypertension, and while they are generally well-tolerated, they can
cause side effects that patients should be aware of.

Amlodipine is particularly known for causing peripheral edema, which is char-
acterized by swelling in the legs and ankles due to fluid retention. This occurs
because amlodipine causes vasodilation, which can lead to increased capillary
permeability and fluid leakage into surrounding tissues. Although often not
serious, peripheral edema can be uncomfortable and may necessitate dosage
adjustments or the addition of a diuretic in some patients. Other common side
effects include dizziness and fatigue, likely resulting from its blood pres-
sure-lowering effects.
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These symptoms can occur especially when a patient first starts the medica-
tion or when the dosage is increased, as the body needs time to adjust to the
changes in blood pressure. Additionally, some patients may experience palpi-
tations, which can be unsettling. Palpitations are often benign but may lead to
anxiety or concerns about underlying cardiac issues, prompting further evalua-
tion (Littlejohn TW 3rd, et al.2009).

Telmisartan, on the other hand, is associated with its own set of potential side
effects. Dizziness is a common complaint, especially during the initial stages
of treatment or when dosages are adjusted. This side effect can occur due to
the medication's effects on blood pressure regulation, leading to orthostatic
hypotension in some individuals. Another significant side effect of telmisartan
is hyperkalemia, which is an elevated level of potassium in the blood. This can
be particularly concerning for patients with renal impairment or those taking
other medications that also increase potassium levels, as it can lead to serious
cardiac complications if not monitored and managed appropriately.

Lastly, renal impairment is another potential risk, particularly in patients with
pre-existing kidney conditions or those on concurrent medications affecting
renal function. Telmisartan’s mechanism of action can alter renal blood flow,
necessitating regular monitoring of kidney function, especially during the first
few months of therapy (Billecke SS, et al.2013).

3. Safety concerns

A. Amlodipine: Risk of reflex tachycardia

Amlodipine, a dihydropyridine calcium channel blocker, is widely used to
manage hypertension and angina. While it is effective in lowering blood pres-
sure through vasodilation, one notable side effect associated with its use is
reflex tachycardia. Understanding the mechanisms, implications, and manage-
ment of this phenomenon is crucial for both healthcare providers and patients
(Bulsara KG, et al.2024).

Mechanism of reflex tachycardia

Reflex tachycardia occurs as a compensatory response to a sudden decrease
in blood pressure. When amlodipine induces vasodilation, it leads to a reduc-
tion in systemic vascular resistance and, consequently, a decrease in blood
pressure.
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In response to this drop, the body activates the baroreceptor reflex a physio-
logical mechanism involving specialized sensors located in the carotid sinus
and aortic arch. These baroreceptors detect changes in blood pressure and,
when they sense a decrease, trigger an increase in heart rate to maintain ade-
quate blood flow to vital organs.

The activation of the sympathetic nervous system plays a pivotal role in this
reflex. Norepinephrine is released, leading to an increase in heart rate and
contractility. While this response is a natural protective mechanism, it can lead
to undesirable outcomes, especially in patients with existing cardiovascular
conditions. The potential for reflex tachycardia is more pronounced with rapid
dose escalations or when amlodipine is used in combination with other medi-
cations that also lower blood pressure (Van Zwieten PA, et al.1988).

Clinical implications of tachycardia

Reflex tachycardia can have several clinical implications. For patients with cor-
onary artery disease or heart failure, an increased heart rate can lead to higher
myocardial oxygen demand. This may exacerbate symptoms of angina or
heart failure, counteracting the therapeutic benefits of amlodipine. Further-
more, persistent tachycardia may contribute to the development of arrhyth-
mias, particularly in individuals with underlying cardiac conditions.

Additionally, reflex tachycardia can affect patient adherence to treatment. Pa-
tients may experience palpitations or an uncomfortable awareness of their
heartbeat, leading to anxiety and potential discontinuation of the medication.
This underscores the importance of effective communication between health-
care providers and patients regarding potential side effects and their manage-
ment (Henning A, et al.2024).

Management strategies of tachycardia

1. To mitigate the risk of reflex tachycardia, several strategies can be em-
ployed: Initiating treatment with a lower dose of amlodipine and gradually
increasing it can help the body acclimate to changes in blood pressure, poten-
tially reducing the severity of reflex tachycardia.

2. Combining amlodipine with medications that have a negative chronotropic
effect, such as beta-blockers, can help counteract reflex tachycardia. This
combination not only aids in blood pressure control but also helps stabilize
heart rate.
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3. Educating patients about the potential for reflex tachycardia and reassuring
them that it is a common response can alleviate anxiety. Patients should be
encouraged to report any significant changes in heart rate or new symptoms to
their healthcare provider.

4. Routine monitoring of blood pressure and heart rate is essential, especially
during the initiation of therapy and when adjusting doses. This allows for timely
interventions if reflex tachycardia becomes problematic (Gopinathannair R, et
al.2015).

B. Telmisartan: Possible hypotension in certain
populations

Telmisartan, an ARB, is primarily used to manage hypertension and is recog-
nized for its efficacy and generally favorable side effect profile. However, a sig-
nificant concern in its use is the potential for hypotension, particularly in cer-
tain populations. Understanding the factors that contribute to this risk, the pop-
ulations most affected, and appropriate management strategies is crucial for
healthcare providers.

Clinical implications of hypotension

Hypotension can result in symptoms such as dizziness, lightheadedness, faint-
ing, and, in severe cases, shock. These symptoms can significantly impact a
patient's quality of life and may lead to falls or other injuries, particularly in vul-
nerable populations like the elderly. Moreover, persistent hypotension may
require adjustments in medication or the addition of supportive treatments.

Management strategies

1. To effectively manage the risk of hypotension in patients taking telmisartan,
the following strategies can be implemented:

2. Starting with a low dose and gradually increasing it allows for careful moni-
toring of blood pressure response, particularly in high-risk populations.

3. Regular blood pressure monitoring, especially during the initiation phase
and following dose adjustments, is vital. Patients should be encouraged to
report any symptoms of hypotension.

11



4. Informing patients about potential symptoms of hypotension, such as dizzi-
ness or faintness, empowers them to seek help if these occur. Educating them
on the importance of staying hydrated and avoiding sudden position changes
can also be beneficial.

5. A comprehensive medication review can help identify potential drug interac-
tions or additive effects that may exacerbate hypotension. Adjusting or discon-
tinuing certain medications may be necessary to maintain safe blood pressure
levels.

6. Personalizing treatment plans based on individual patient characteris-
tics—such as age, renal function, and volume status can help mitigate risks, et
al.2006).

C. Monitoring renal function with telmisartan

Telmisartan, an ARB, is widely used for managing hypertension and providing
cardiovascular protection. While it is generally well-tolerated, monitoring renal
function during therapy is crucial due to the drug's effects on the renin-angio-
tensin-aldosterone system (RAAS) and its implications for kidney health. Un-
derstanding the rationale for monitoring, the potential renal effects of telmisar-
tan, and the guidelines for patient management can enhance safety and thera-
peutic efficacy.

Importance of renal function monitoring

Telmisartan and other ARBs can cause changes in renal hemodynamics. By
blocking angiotensin Il, which constricts the efferent arterioles of the glomeruli,
telmisartan can lead to vasodilation in the renal vasculature. While this action
can benefit patients with hypertension, it may also lead to decreased glomeru-
lar filtration rate (GFR) in susceptible individuals, particularly those with exist-
ing renal impairment or volume depletion.

There is a potential risk of acute kidney injury, especially upon initiation of ther-
apy or with dose adjustments. In patients with pre-existing renal impairment,
dehydration, or those on diuretics, the risk of AKI can be heightened. Regular
monitoring allows for the early detection of any renal function decline, facilitat-
ing timely interventions.

12



Continuous monitoring of renal function helps in assessing the long-term
impact of telmisartan on kidney health. The drug has been shown to provide
renal protection, particularly in diabetic nephropathy, but this protective effect
requires appropriate dosing and monitoring to prevent adverse outcomes.

Guidelines for monitoring renal function

Prior to starting telmisartan, it is essential to obtain baseline renal function
parameters, including serum creatinine and estimated GFR (eGFR). This infor-
mation establishes a reference point for evaluating changes during therapy.
After initiating treatment, renal function should be monitored closely, particu-
larly during the first few weeks. It is recommended to check serum creatinine
and electrolytes (particularly potassium) within 1-2 weeks of starting therapy or
after any dosage adjustments.

For patients with normal renal function, monitoring every 3-6 months may be
sufficient. However, in high-risk populations—such as those with pre-existing
renal impairment, concurrent use of nephrotoxic medications, or volume deple-
tion—more frequent monitoring (every 1-3 months) is advisable.

Healthcare providers should be vigilant for signs of renal impairment, which
may include an increase in serum creatinine levels greater than 30% from
baseline or significant changes in electrolyte balance, particularly hyperkale-
mia. If renal function declines significantly, it may be necessary to adjust the
dose of telmisartan or consider alternative therapies. In some cases, discon-
tinuation of telmisartan may be warranted if the patient experiences severe
renal impairment (Agrawal A, et al.2016).

4. Safety and tolerability of telmisartan and
amlodipine combination therapy

Individually, amlodipine and telmisartan are known for their low incidence of
adverse events (AEs) and overall good tolerability. This combination is particu-
larly beneficial for patients with diabetes and/or metabolic syndrome, as these
medications do not exacerbate the metabolic complications associated with
these conditions. Most studies assessing the safety of the telmisartan/am-
lodipine combination have been relatively short in duration. For instance, in an
8-week, placebo-controlled trial utilizing a 4 x 4 factorial design, safety was
evaluated across various groups receiving different dosages of telmisartan
and amlodipine alongside placebo.
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The overall incidence of AEs was comparable to that of the placebo group,
which reported an AE rate of 39%. The T80/A10 group exhibited the highest
AE incidence at 44%, while the T40/A5 group had the lowest at 33%. Drug-re-
lated AEs ranged from 5.2% in the T80 group to 19% in the T80/A10 group.

Peripheral edema emerged as the most commonly reported AE, particularly
associated with amlodipine's vasodilatory effects, with rates reaching as high
as 18% in the A10 group and 11% in the T80/A10 group. Notably, a reduction
in peripheral edema was observed in the T80/A10 combination compared to
A10 monotherapy, further supporting the rationale for using such combina-
tions.

Long-term trial data

Longer-term studies, which included data from a total of 2,283 patients, pro-
vide further insights into the safety profile of this combination. Among these
trials, the overall incidence of all-cause AEs was as low as 12% in the T40/A10
group, with incidence rates per 100 patient-years being less than 51 occur-
rences. While an unpublished trial (NCT00618774) reported a higher overall
AE rate of 77%, drug-related AEs did not exceed 8%, equating to 14 occur-
rences per 100 patient-years across trials. Discontinuations due to AEs were
infrequent, occurring in less than 2% of participants. Consistently, peripheral
edema was the most prevalent AE, with its incidence increasing at higher
doses of amlodipine. Additionally, few cases of dizziness were noted, and no
fatalities were reported during these trials (Table 1).

Table 1: Safety profile for T/A combination therapy

Treatment | All- Discontinuations Drug- Peripheral Dizziness
Group Cause due to AEs (%) Related Edema (%) | (%)

AEs (%) AEs (%)
T40/A5 39 (381) | 1.2(12) 5.2(51) 2.4 (23) 0
T80/AS 51(201) | 1.0(3) 7.6 (30) 2.8(11) 1.5 (6)
T40/A10 12 (102) | 0.7 (6) 3.3(28) 1.9 (16) 0
T80/A10 77 (163) | - 6.2 (38) 3.9 (24) -

T, telmisartan; A, amlodipine; TEAMSTA, TEImisartan plus AMIlodipine Study—Amlodipine;
AE, adverse event; PY, patient years; SAE, serious adverse event.
Figure adapted from: Billecke SS, et al. 2013.
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Laboratory and safety data from long-term studies

Long-term studies also evaluated laboratory parameters among type 2 diabet-

ic patients with microalbuminuria who had inadequate BP control. The findings

demonstrated stable serum potassium levels across treatment groups, with

only a slight increase in those receiving higher doses of telmisartan, which was

less pronounced than the potassium elevation often seen with ACE inhibitors
(TEKTURNA.2007).

Table 2: Laboratory and safety data from T2D with

microalbuminuria in uncontrolled BP

Urinary
Fasting
Creatinine Albumin Total
Treatment Blood HbAlc | Plasma K
Clearance Excretion AEs
Group Glucose (%) (mmol/L)
(mL/min) Rate (mg/24 (%)
(mg/dL)
hours)
126.4 + 6.7+ 10
T80/A2.5 92.9+8.5 41+0.5 69.5+32.1
19.3 1.2 (10)
128.2 + 6.5+ 14
T120/A2.5 93.3+8.9 42+0.7 45.9+259
21.1 1.0 (14)
1254 + 6.6 £
T160/A2.5 91.5+79 43+0.8 30.3+18.5 -
18.3 1.1
129.2 + 6.6
T40/A5 94,5+ 8.8 41+04 89.3+£40.3 -
20.4 0.9
131.8 6.9 £
T40/A7.5 93.9+8.7 40+04 85.2+36.2 -
21.7 1.1
129.1 + 6.7+
T40/A10 942 +89 42+0.7 90.5+42.1 -
20.0 0.9

T, telmisartan; A, amlodipine; AE, adverse event; HbA1c, hemoglobin A1c.
Figure adapted from: Billecke SS, et al. 2013.

5. Efficacy of telmisartan/amlodipine combination
therapy

The efficacy results from three long-term studies of the telmisartan/amlodipine

combination therapy are summarized in Table 3. The majority of these trials

utilized the diastolic blood pressure (DBP) control rate (defined as DBP < 90

mmHg) as the primary efficacy outcome.
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Notably, participants who did not require maximal uptitration or additional ther-
apy achieved DBP control rates of at least 76%. Specifically, in the T80/A5 +
add-on therapy group (TEAMSTA-5), DBP was controlled in 46.4% of partici-
pants, while in the T80/A5 group of trial 1235.16, the control rate was 66.7%.

Blood pressure response rates

DBP response rates, defined as DBP < 90 mmHg or a decrease of 210 mmHg,
were around 69% across the trials. Systolic blood pressure (SBP) response
rates (SBP < 140 mmHg or a decrease of 215 mmHg) were lower, remaining
below 70% in all groups. Mean reductions in blood pressure indicated signifi-
cant decreases, with each treatment arm achieving reductions of at least
12.6/9.5 mmHg (as depicted in Figure 2). Importantly, the changes in blood
pressure did not consistently follow a general dose-response trend, likely due
to the study designs that involved dose escalation or addition of therapy for
nonresponders rather than simple randomization.

Efficacy results summary

Table 3: Efficacy results from long-term

telmisartan/amlodipine

(weeks) | (mg/day) Participants | Control | Response | Response
(%) (%) (%)
TEAMSTA- | 34 T40/AS 553 91.1 91.1 88.6
5 (T40/A5)
T8O/AS 206 717 83.0 86.9
T40/A5+ |25 76.0 76.0 72.0
Add-on
T80/A5+ | 181 46.4 59.7 70.7
Add-on
TEAMSTA- | 34 T40/A10 216 93.1 93.1 88.0
10
(T40/A10)
T80/A10 436 922 92.9 92.0
T80/A10 91 79.1 78.0 82.4
(uptitrated)
T40- 92 76.1 79.3 75.0
80/A10 +
Add-on
Trial no 56 T40/AS 211 92.8 98.6 97.6
1235.16
T80/AS 48 66.7 87.5 93.8

T, telmisartan; A, amlodipine; BP, blood pressure; DBP, mean sitting diastolic blood pres-
sure; SBP, mean sitting systolic blood pressure.
Figure adapted from: Billecke SS, et al. 2013.

16



Comparisons with other antihypertensive therapies

While most long-term studies did not directly compare the telmisartan/amlodip-
ine combination to monotherapy or other antihypertensive agents, limited
research suggests that this combination can significantly lower BP in patients
who are nonresponsive to other treatments. For example, a recent study by
Bekki et al. demonstrated significant BP reductions in patients switched from a
combination of amlodipine and valsartan/candesartan to T80/A5 (Bekki H, et
al.2010).

Despite these positive outcomes, it is noteworthy that the majority of long-term
trials exhibited very low representation of Black participants. Among approxi-
mately 1,800 participants, only 16 were Black. Given the higher prevalence of
hypertension within this community, this lack of representation underscores
the necessity for further studies to validate the efficacy and safety of the
telmisartan/amlodipine combination in Black populations. Additionally, women
were somewhat underrepresented, constituting only 43% of participants
across the four long-term studies.

The pharmacokinetic behavior of telmisartan, which is known to be influenced
by sex, raises questions about the differential responses in women and specif-
ic minority populations. Higher plasma concentrations of telmisartan have
been observed in women, potentially resulting in greater BP responses, yet it
remains unclear whether this also correlates with increased incidence of AEs.
Further investigation into the pharmacokinetics of telmisartan in conjunction
with amlodipine in diverse populations is warranted to better understand these
dynamics (Billecke S, et al.2013).

6. Special considerations

A. Populations at risk
1. Elderly patients

Elderly patients represent a unique population when it comes to the use of
telmisartan/amlodipine combination therapy. Age-related physiological chang-
es, such as decreased renal function, altered drug metabolism, and increased
sensitivity to medications, necessitate careful consideration of dosing and
monitoring.
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Many elderly patients may have compromised renal function, which can affect
the pharmacokinetics of both telmisartan and amlodipine. Renal impairment
can lead to increased plasma levels of these drugs, elevating the risk of
adverse events (AEs) such as hypotension, hyperkalemia, and renal dysfunc-
tion. Regular monitoring of renal function and electrolytes is crucial in this pop-
ulation. Older adults often take multiple medications for various chronic condi-
tions, increasing the likelihood of drug interactions and complicating the man-
agement of blood pressure. Each additional medication can add layers of com-
plexity to the treatment regimen, necessitating frequent medication reviews
and adjustments.

Elderly patients may be more susceptible to side effects such as dizziness,
falls, and peripheral edema. Clinicians should initiate therapy at lower doses
and titrate slowly while closely monitoring for AEs. Patient education about
potential side effects and strategies to mitigate risks (e.g., getting up slowly
from sitting or lying positions) is essential (Marcum ZA, et al.2011).

2. Patients with comorbidities

Patients with comorbid conditions, particularly diabetes and heart failure, pres-
ent additional considerations when using telmisartan/amlodipine combination
therapy.

» Diabetes: Telmisartan has favorable effects on metabolic parameters and is
associated with a lower incidence of adverse metabolic effects compared to
other antihypertensives, making it a suitable choice for diabetic patients. How-
ever, it is crucial to monitor blood glucose levels and renal function, especially
as renal impairment can affect drug clearance and exacerbate hyperkalemia.

» Heart failure: In patients with heart failure, the combination of telmisartan and
amlodipine can be beneficial for managing hypertension without significantly
worsening fluid retention, a common concern with certain antihypertensive
agents. However, careful monitoring of volume status, renal function, and
potassium levels is essential, as the combination may increase the risk of
hyperkalemia, particularly in patients taking other medications that also affect
potassium levels (Gadge P, et al.2018).



» Other Comorbidities: The presence of other comorbidities such as chronic
obstructive pulmonary disease (COPD) or ischemic heart disease should also
be considered, as certain antihypertensive agents can exacerbate these con-
ditions. Personalized treatment plans that take into account the full spectrum
of a patient’s health status are essential for optimizing outcomes.

B. Drug interactions

Drug interactions can significantly impact the safety and efficacy of telmisar-
tan/amlodipine combination therapy. Clinicians should be aware of potential
interactions and manage them appropriately.

1. Antihypertensive Agents

* Diuretics: Co-administration of diuretics can enhance the antihypertensive
effects of telmisartan/amlodipine, but it may also increase the risk of hypoten-
sion and electrolyte imbalances, particularly hyponatremia and hyperkalemia.
Close monitoring is required, especially in elderly patients and those with renal
impairment.

» Other antihypertensives: Combining telmisartan/amlodipine with other anti-
hypertensives, such as beta-blockers or alpha-blockers, may lead to additive
effects on blood pressure reduction. However, this can also increase the risk
of hypotension, requiring careful titration and monitoring.

2. Medications affecting renal function

Concurrent use of NSAIDs can reduce the antihypertensive effects of telmisar-
tan and increase the risk of renal impairment. Patients should be advised to
maintain adequate hydration and be monitored for signs of decreased renal
function. Caution is advised when using RAAS inhibitors (e.g., ACE inhibitors,
ARBs) in combination with telmisartan, as this can increase the risk of hyper-
kalemia and renal dysfunction. If co-administration is necessary, renal function
and potassium levels should be monitored closely.

Amlodipine is metabolized by CYP3A4, and co-administration with strong
CYP3A4 inhibitors (e.g., ketoconazole, ritonavir) can increase amlodipine
levels, leading to enhanced effects and increased risk of AEs. Conversely,
CYP3A4 inducers (e.g., rifampin, St. John's wort) can decrease amlodipine
levels, potentially reducing its antihypertensive effect. While telmisartan is not
primarily metabolized by CYP450 enzymes, caution should still be exercised
with drugs that affect liver enzymes, as they can alter the pharmacokinetics of
co-administered medications.
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2. Medications affecting renal function

The combination of telmisartan/amlodipine with potassium-sparing diuretics
(e.g., spironolactone) should be approached with caution, as this can signifi-
cantly increase the risk of hyperkalemia. Regular monitoring of serum potassi-
um levels is essential. Telmisartan may increase lithium levels due to renal
impairment, necessitating close monitoring of lithium levels and potential
dosage adjustments.

2. Medications affecting renal function

1. Hypertension:

Telmisartan is primarily indicated for the treatment of hypertension, either as a
monotherapy or in combination with other antihypertensive agents. It effective-
ly lowers blood pressure and is well-tolerated by patients, making it a preferred
choice for many clinicians (Mancia G, et al.2007; Moen MD, et al.2010).

2. Cardiovascular risk reduction:

Telmisartan is associated with cardiovascular protective effects, reducing the
risk of stroke and myocardial infarction in hypertensive patients. Its ability to
improve endothelial function and reduce arterial stiffness contributes to its car-
dioprotective properties (Roger VL, et al.2011).

3. Heart failure:

While not the first-line treatment for heart failure, telmisartan can be beneficial
in patients with heart failure, particularly those who cannot tolerate ACE inhibi-
tors. Its ability to reduce preload and afterload helps improve cardiac output.
4. Metabolic syndrome and type 2 diabetes:

Due to its PPAR-y agonist properties, telmisartan may aid in improving insulin
sensitivity and managing blood glucose levels in patients with metabolic syn-
drome or type 2 diabetes. This dual action can be particularly advantageous in
patients who are at high risk for cardiovascular disease (Prem Kumar, et
al.2021).
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