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Abstract: Widened pulse pressure (PP) is a marker of reduced large-artery compliance, most often 
attributed to age- and diabetes-related arteriosclerosis, but its differential includes aortic regurgi-
tation, hyperthyroidism, arteriovenous fistula, and severe anemia. Antihypertensive drug classes 
may differentially affect PP, with renin-angiotensin-aldosterone system (RAAS) inhibitors and 
calcium channel blockers showing greater benefit on its reduction. A 67-year-old woman with hy-
pertension and insulin-dependent diabetes presented with polyuria, dizziness, wide PP (70 
mmHg), tachycardia, hyperglycemia, and peripheral edema after prolonged discontinuation of 
losartan and insulin due to public pharmacy shortages. Aortic regurgitation was excluded by ab-
sence of a diastolic murmur and by echocardiography, which showed aortic arch atheromatosis 
and mild valve calcification without regurgitation. Substitution of carvedilol with olmesartan, 
alongside correction of hyperglycemia-driven dehydration, was associated with progressive nar-
rowing of PP. This case highlights the clinical rationale for favoring RAAS inhibition over be-
ta-blockade, while emphasizing that medication affordability and supply continuity are as clini-
cally fundamental as pharmacologic choice in resource-limited settings. 
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1. Introduction 
Wide pulse pressure (PP) is defined as a difference between systolic and diastolic 

blood pressure exceeding 60 mmHg; it is a recognized marker of large-artery stiffening 
and an established independent predictor of cardiovascular morbidity and mortality [1]. 
With aging, systolic and diastolic pressures rise in parallel until approximately the sixth 
decade of life, after which diastolic pressure begins to decline and systolic tension tends 
to rise, resulting in isolated systolic hypertension, which accounts for roughly 65% of 
hypertension diagnoses in elderly populations [2]. Beyond age-related degeneration, 
however, PP is dynamic and can be acutely modulated by hyperdynamic states (anemia, 
hyperthyroidism), aortic regurgitation, and pharmacologic therapy [3]. 

Such interplay is clinically important because when systolic pressure increases 
alongside excessive diastolic lowering, myocardial perfusion may be compromised, 
particularly in older patients with high cardiovascular risk [4]. This case illustrates how 
intermittent access to losartan and insulin, alongside empiric substitution of antihyper-
tensive agents with differing hemodynamic profiles, produced a significant change in 
diastolic pressure, offering a clinical window into the interplay between arterial stiffness, 
volume status, and antihypertensive drug class selection. 
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2. Case Report 
A 67-year-old woman with hypertension and insulin-dependent diabetes sought 

primary care after discontinuing losartan and long-acting insulin for over a week because 
of shortages at public pharmacies, with subsequent inability to resume therapy for sev-
eral months. Due to service overcrowding, she was exceptionally referred to our com-
munity hospital by the emergency department after prompt evaluation and laboratory 
testing excluded acute kidney injury (Cr 0.9; BUN 20; Na 136; K 4.1). On admission, she 
reported polyuria and dizziness. Examination showed blood pressure (BP) 160/90 
mmHg, pulse pressure (PP) 70 mmHg, heart rate 110/min, capillary blood glucose (CBG) 
263 mg/dL, and 3+ lower extremity edema; cardiac auscultation was unremarkable. To 
mitigate white coat syndrome (per internal protocol), we measured BP once at the recep-
tion desk and once in each arm in the consultation room at the first visit, with an ap-
proximately 30-minute wait in line between the two settings. At subsequent visits, we 
repeated measurements at the reception desk and in the consultation room (one arm 
only), following the same waiting time. 

In initial therapy at visit 1, as shown in Table 1, the patient was prescribed carvedilol 
6.125 mg twice daily, amlodipine 5 mg at bedtime, and intermediate-acting insulin 
15-0-15 units, with follow-up in two weeks to titrate the beta-blocker as necessary. Nota-
bly, she was able to obtain and take carvedilol and amlodipine, as both were available 
free of charge through public pharmacies. By contrast, losartan remained out of stock, 
and she declined to purchase it out of pocket at a private institution, citing economic 
fragility. 

Table 1. Summarizes hemodynamic and glycemic trends across visits. 

Visit BP (mmHg) 
Pulse pressure 

(mmHg) 
Heart 
rate 

CBG 
(mg/dL) 

Edema Medications actually taken 

Visit 1 
(baseline/ 
1° Week) 

Right Arm 
160/90 

70 110 263 3+ None (non adherent) 
Left Arm 
155/90 

Visit 2 
(3º week) 

Desk 150/60 
80–90 83 239 2+ 

Carvedilol; amlodipine 
self-discontinued; insulin not 
started 

Room 140/60 

Visit 3 
(4° week–1 week 
after switch) 

Desk 140/90 
50 — 254 2+ 

Olmesartan 40 mg (replacing 
carvedilol) Room 140/90 

Visit 4 
(at 6 months) 

Desk 140/90 
50 — 162 None 

Losartan and glargine resumed. 
Lab results received Room 140/90 

 
At visit 2, the patient reported that she had been able to get carvedilol and amlodi-

pine promptly, but self-discontinued amlodipine because of worsening dizziness. 
Meanwhile, insulin was not started because she was waiting for a new dispatch of the 
drug at public pharmacies. At this appointment, the patient's blood pressure was 145/60 
mmHg. She resisted more aggressive blood pressure control, fearing that combining an-
tihypertensive classes would drop her diastolic tension below a perceived necessary 
target of roughly 80 mmHg. Given this concern, carvedilol was switched for free hospital 
samples of olmesartan 40 mg daily. A week later, her pulse pressure had narrowed from 
the prior 80–90 mmHg range down to 50 mmHg (140/90mmHg). 

A requested transthoracic echocardiography (Figure 1) confirmed normal ventric-
ular and septal dimensions, aortic arch atheromatosis, and mild aortic valve calcification 
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without significant regurgitation. All relevant cardiac measurements are detailed in 
Supplementary Text 1. At the 6-month follow-up, resumption of losartan and glargine 
alongside lifestyle counseling led to significant improvement in blood pressure and gly-
cemic control. Laboratory results at this last visit revealed mildly elevated creatinine (1.2 
mg/dL), and partially controlled diabetes (HbA1c 7.3%), as summarized in table 2. 
 
Figure 1. Echocardiography with Doppler. 
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Table 2. Laboratory data on last visit to the community hospital. 
Hematological test Result Reference Range (Females) 

RBC 4.23 x10⁶/µL 3.8 - 5.1 x10⁶/µL 
Hb 12.9 g/dL 11.5 - 14.9 g/dL 
Ht 38.4 % 35 - 45 % 
WBC 5060 /µL 2883 - 9969 /µL 
Plt 242 x10³/µL 135.6 x 10³ - 343 x10³/µL 
Cr 1.1 mg/dL 0.66 - 1.09 mg/dL 
HbA1c 7.3 % <6.5 % 
Biochemistry   

Na 137 mEq/L 136 - 145 mEq/L 
K 3.7 mEq/L 3.5 - 5.1 mEq/L 
TSH 1.590 µUI/mL 0.44 - 6.8 mUI/L 
FT4 1.27 ng/dL 0.7 - 2.2 ng/dL 
Urinalysis   

Protein (-) - 
Occult blood (-) - 
Glucose (+) - 

 
3. Discussion 
3.1. Rarity of events 

Wide PP from arteriosclerotic aortic stiffening is a common finding present in about 
30% of patients with isolated systolic hypertension [5], but diastolic hypotension along-
side abrupt fluctuation (tracked serially across visits and temporally linked to drug 
shortages) provides an unusual clinical demonstration of the interplay between adher-
ence, volume status, and arterial hemodynamics. 

3.2. Pathophysiology 
During systole, the aorta expands to accommodate the left ventricular stroke volume 

(Figure 2); during diastole, elastic recoil propels this stored volume forward into the 
systemic circulation and backward into the coronary arteries (Figure 3). Aortic stiffening, 
whether from age-related collagen deposition or from calcification, as seen on this pa-
tient's echocardiogram, reduces vessel dispensability. This forces systolic pressure up-
ward to overcome afterload, while diastolic blood pressure (DBP) declines because rigid 
vessels recoil poorly and can no longer sustain diastolic flow. Since coronary filling oc-
curs predominantly during this recoil phase, aggressively lowering an already reduced 
DBP risks compromising myocardial perfusion. In this context, a 2021 JAMA Network 
Open analysis restricted to patients with well-controlled systolic readings (<130 mmHg) 
found the lowest risk of mortality and nonfatal myocardial infarction among those 
maintaining a range of 70–80 mmHg DBP, whereas the hazard for these outcomes rose by 
up to 2.5-fold once values dropped below roughly 60–65 mmHg [6]. 

Another relevant cause of DBP alteration is aortic regurgitation. Because this condi-
tion causes backflow to the left ventricle during relaxation, less effective diastolic pres-
sure is available for systemic circulation, which widens PP. In this patient, however, we 
reasonably deprioritized aortic regurgitation based on the absence of a diastolic murmur 
and the echocardiogram showing no significant regurgitant lesion. At last, thyroid dys-
function and hemoglobin status can independently modulate hemodynamics and should 
be considered in the differential of a widened or fluctuating PP. Either hyperthyroidism 
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or anemia produces a hyperdynamic circulatory state (increased heart rate, stroke vol-
ume, blood volume, and myocardial contractility combined with reduced systemic vas-
cular resistance) that raises systolic pressure while lowering diastolic pressure, thus al-
tering PP [7]. For this analysis, we did not have thyroid function tests at admission, but 
since TSH/fT4 and hemoglobin were within the expected range after 6 months follow-up 
(Table 2), we ruled out hypothyroidism and severe anemia as determining factors in this 
case. 

Figure 2. Systolic dynamics in cardiac cycle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.3 Cuff pressure and Central Pressure 
As the pressure wave generated by left ventricular ejection travels distally through 

the arterial tree, its waveform morphology changes. Systolic pressure and pulse pressure 
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rise as the wave moves distally through narrower peripheral arteries (up to 10–15 mmHg 
aorto-brachial increase in young individuals), while diastolic tension tends to keep nearly 
constant (falling about 1 mmHg) along the same course [8]. Such an effect makes brachial 
PP higher than central (aortic) PP when measured, so that cuff BP is not an accurate 
stand-in for central hemodynamic load; a given brachial reading may overestimate PP, 
and for this reason this case and discussion are estimates for hypothesis generation rather 
than a precise measure of central aortic hemodynamics. 

Figure 3. Diastolic dynamics in cardiac cycle. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3.4. Contribution of dehydration and diabetes 
Polyuria with volume depletion from poorly controlled diabetes can reduce effective 

circulating volume and, therefore, impair aortic filling. By this mechanism, dehydration 
may further widen PP in patients with baseline arteriosclerosis and aortic calcification, 
which coexisted as comorbidities in this patient [9]. We believe that, in this case, 
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Olmesartan may have reduced polyuria by lowering glomerular filtration rate, indirectly 
improving hydration and consequently hemodynamics, though this is limited as hy-
pothesis because we were not able to measure urine volume logs. The observed creati-
nine rise from 0,9 to 1,1 mg/dL was somewhat expected since ACEi class can raise base-
line values up to 30%. 

3.5. Preferable Antihypertensive Choice 
The comparative evidence on drug class and arterial stiffness/PP is mixed and 

should be presented with appropriate caution rather than as a settled mechanism. It is 
reasonable to consider that drugs with a vasodilatory effect somewhat improve aortic 
distensibility, and that combining classes may produce a synergistic effect. In the SE-
LECT study [10], a clinical trial of 2005 comprising 443 outpatients with severe systolic 
hypertension, amlodipine/benazepril combination reduced 24-hour ambulatory PP by 
10.5 mmHg, significantly more than amlodipine (−6.7 mmHg) or ACE inhibitor alone 
(−5.0 mmHg; p<0.0001). Additionally, the CAFE analysis (ASCOT substudy from 2023) 
provided head-to-head central hemodynamic data of 2,199 patients using amlodipine ± 
perindopril produced substantially lower central aortic pressures, and central PP inde-
pendently predicted cardiovascular and renal outcomes in the cohort [11].  

By contrast, beta-blockers appear to underperform for PP reduction. A me-
ta-analysis of 20 RCTs confirmed RAAS inhibitors and CCBs reduce central PP and 
augmentation index more than beta-blockers or diuretics, even when peripheral PP re-
ductions are similar [12]. Meanwhile, A Cochrane review found that beta-1 selective 
blockers have essentially no net effect on wide PP, compared with average reductions of 
−5 mmHg with thiazides and −3 mmHg with RAAS inhibitors (ACE inhibitors/ARBs). 
The authors considered that beta-blockers lowered diastolic pressure to nearly the same 
degree as systolic tension, thereby leaving PP largely unchanged [13]. This pattern is 
consistent with the approach taken in this case, in which carvedilol was discontinued in 
favor of an ARB. 

Regarding Nitrates, though NO-mediated vasodilation is proposed to improve di-
astolic function due to vessel stiffening, available trial data are limited and do not sup-
port a clinically meaningful benefit. In a 2022 phase III randomized trial of elderly pa-
tients with isolated systolic hypertension, isosorbide mononitrate produced no signifi-
cant reduction in PP compared with placebo (5.28 vs 7.49 mmHg, p = 0.79) [14]. It is pos-
sible, however, that subgroups with decreased diastolic tension at baseline could benefit 
differently than in this population. Based on limited evidence, nitrate- and PDE5-based 
therapy remains an area of emerging interest rather than an established therapeutic op-
tion. 

4. Patient Perspective 
When I couldn’t get my medication at the pharmacy, I felt scared and lost.  After 

starting new drugs for hypertension, I became very concerned because the smaller 
number in my blood pressure reading was dropping too low (diastolic tension - 
150/60mmHg). I am grateful that my physician listened to my fears and made treatment 
in a way that respected my fears and financial reality. 

5. Conclusion 
This case highlights wide PP as a challenging complication of uncontrolled diabetes 

in a senior, which was decompensated here by intermittent medication access. Aortic 
regurgitation or other high-output causes were reasonably excluded by examination, lab 
results, and echocardiography. Available evidence suggests that RAAS inhibitors and 
calcium channel blockers may reduce wide pulse pressure more effectively than be-
ta-blockers, either in central measures or peripheral cuff, though it's important to keep in 
mind that this case and discussion are estimates for hypothesis generation rather than a 
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precise measure of central aortic hemodynamics. Ultimately, hemodynamic and glycemic 
control were restored only after access to losartan and insulin was reestablished; this 
points out that medication affordability and continuity of treatment are as paramount as 
pharmacologic class selection in resource-limited areas. 
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