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Abstract 

Hypertension is a major issue of public health because of its increasing 
prevalence and multiple complications caused by failing to achieve an efficient blood 
pressure control. Considering hypertension as a hemodynamic disorder allows to 
prescribe a tailored therapy guided by individual hemodynamic parameters, therefore 
leading to an increased rate of control. We present the case of a 59 years old diabetic, 
dyslipidemic and obese male who, although treated with 5 classes of antihypertensive 
drugs had uncontrolled hypertension that caused left ventricular failure. Using the 
HOTMAN system of hemodynamic monitoring using thoracic electrical bioimpedance 
allowed a quick identification of the cause and guided the therapy, achieving blood 
pressure control after 5 days of treatment. Treating hypertension by identifying the 
underlying hemodynamic imbalance allows prescribing a tailored therapy and shortens 
the initiation and stabilization phases of treatment.
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Hypertension is a significant and well-known risk 
factor for cardiovascular diseases, associated with high 
mortality. In Romania the prevalence of hypertension is 
45.1% and on the rise in the last 7 years, possibly caused by 
increased incidence of risk factors such as unhealthy diet, 
obesity, diabetes or dyslipidemia [1].

Although 72.2% of patients receive treatment [2] and 
although 51.9% of them receive 2 or 3 medications, only 
30.8% reach blood pressure (BP) goals [1], thus making 
hypertension in Romania an ”unsolved equation” [2].

In spite of major advances in treatment and efforts 
to follow the guidelines, a significant number of patients are 
still poorly controlled even in other European countries [3].

This might be caused by the current paradigm 
that views hypertension merely as a BP disorder and not 
as a hemodynamic imbalance. Published data suggest 
that prescribing antihypertensive therapy guided by 
hemodynamic parameters gathered using thoracic electrical 
bioimpedance would increase the BP control rate [4,5].

The HOTMAN system (HEMO SAPIENS, 
INC). uses thoracic electrical bioimpedance to identify 
hemodynamic imbalances in hypertensive patients, thus 
allowing the physician to choose optimal therapy and 
appropriate dosage for each patient [6].

Case report 
A 59-year-old male with very high-risk stage 3 

hypertension, type 2 diabetes with diabetic chronic kidney 
disease (CKD) and neuropathy, dyslipidemia and obesity 
is referred for edema, resting dyspnea and nocturnal 
paroxysmal dyspnea in the last 2 weeks. The patient has 
difficult BP control with repeated peaks reaching 180/100 
mmHg. Clinical examination shows a patient with 
abdominal obesity, edema, pulmonary rales, BP 160/100 
mmHg, pulse 65 bpm and no heart murmurs. Current 
medication includes valsartan 160 mg bid, lercanidipin 
10mg od, moxonidine 0.4 mg od, indapamide 1.5mg od 
and nebivolol 5mg od. Laboratory workup shows fasting 
plasma glucose 124 mg/dl, HbA1c 7.1%, LDL-cholesterol 
69 mg/dl, HDL-cholesterol 55 mg/dl, triglycerides 178 
mg/dl, creatinine 1.1 mg/dl, creatinine clearance 72.8 ml/
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min/1.73 m², microalbuminuria - 189 mg/dl and potassium 
4.3 mEq/l. Echocardiogram shows mild concentric left 
ventricular (LV) hypertrophy (LV posterior wall thickness 
12 mm, interventricular septal thickness 12 mm), grade I 
mitral regurgitation and grade I diastolic dysfunction. The 
patient’s diagnosis is very high-risk grade 3 hypertension, 
hypertensive and ischemic heart disease, grade I mitral 
regurgitation and acute LV failure. In order to control LV 
failure symptoms and prevent further complications, tight 
BP control is required – BP needs to be brought below 
130/80 mmHg. 

For a patient with diabetic CKD and hypertension 
under treatment with 5 types of antihypertensive drugs 
(angiotensin receptor blocker, calcium antagonist, 
indapamide, beta-blocker and a centrally acting agent) 
what other medication could be added? The European 
hypertension guidelines suggests adding an alpha-receptor 
blocker. 

Another answer to this question could be provided by 
the HOTMAN F100 system (HEMO SAPIENS, INC). The 
system uses the thoracic electrical bioimpedance to gather 
hemodynamic data on volemia, vasoactivity, inotropy and 
chronotropy that are specific to each hypertensive patient.

Using these parameters the device allows a virtual 
modeling of therapy and provides information on the 

impact of changes in therapy. For this patient, HOTMAN 
monitoring shows a status with 86% hypervolemia and no 
vasoconstriction (Figure 1).

“Virtual therapy” shows that adding a vasodilator 
would achieve a 40% hyperdinamic/normotensive status 
with 83% hypervolemia and 30% hyperchronotropy, as 
shown in Figure 2.

Achieving the BP goal therefore requires the addition 
of a diuretic, as shown in “virtual therapy” (Figure 3).

The patient’s treatment already includes indapamide 
– a thiazide diuretic which has both vasodilator and diuretic 
effects, therefore it is continued – thus a combination of 
loop diuretic (Furosemide) and kalium-sparing diuretic 
(Spironolactone) is added, in order to reduce the hypervolemia 
by a combined diuretic effect and also to avoid hypokalemia. 

After five days of treatment with the new regimen 
the patient is asymptomatic, BP is normal (110/70 mmHg) 
and HOTMAN monitoring shows a normodynamic/
normotensive status with only 37% hypervolemia (Figure 4).

HOTMAN monitoring after 20 days of treatment 
with Valsartan 160 mg bid, Lercanidipine 10 mg od, 
Moxonidine 0.4 mg od, Indapamide 1.5 mg od, Nebivolol 
5 mg od, Furosemide 40 mg od and Spironolactone 50 mg 
od shows a normotensive/normodynamic status with 40% 
hypervolemia (Figure 5).

Figure 1. Hemodynamic status at first evaluation.
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Figure 2. Worsened hemodynamic status after adding a vasodilatator.

Figure 3. Improved hemodynamic status after adding a diuretic
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Figure 4. Hemodynamic status after 5 days of new treatment.

Figure 5. A normotensive/normodynamic status after 20 days of new treatment.
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Discussion 
We present the case of a patient treated with 5 

classes of antihypertensive drugs that failed to reach BP 
goal and who had cardiac dysfunction due to organ damage 
– a widespread scenario found in daily practice. Using a 
trial-and-error approach to therapy would not bring any 
benefits and would actually prolong or even worsen the 
current status of the patient, whereas using the HOTMAN 
monitoring allowed a quick and accurate identification of 
the optimal type of medication needed and achieving better 
BP control. Besides, using noninvasive hemodynamic 
monitoring in BP control was proven to be extremely 
useful [7,8], both in newly diagnosed patients and long-
time but uncontrolled hypertension [9,10], and ultimately 
improved the outcome for hypertensive patients [11]. 
A meta-analysis of 7 studies enrolling 1087 patients has 
shown that prescribing medication using hemodynamic 
monitoring protocols leads to an average control rate of 
72.6% [7]. The study of Sramek et al. achieved BP control 
in 75% of patients already treated with 2 or more drugs, 
after only 3 weeks of treatment [12].

Conclusion
Hemodynamic monitoring in hypertension with 

thoracic electrical bioimpedance using the HOTMANTM  

F100 system (HEMO SAPIENS, INC.) provides valuable 
data for hypertension treatment. Following the system’s 
recommendations leads to an expedited stabilization of 
the patients’ status, therefore shortening the initiation and 
stabilization phases of the treatment, which can often be a 
frustrating period, both for the physician and for the patient.
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