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Abstract The aim of the study was to evaluate the effect of lisinopril and irbesartan monotherapy and combined therapy
on the 24-hour blood pressure profile in patients with glomerulonephritis. Introduction. Arterial hypertension is one of
the leading causes of cardiovascular disease affecting both adults and the elderly. In the group of patients with
glomerulonephritis, symptomatic arterial hypertension is quite common and is a major factor in worsening the prognosis.
Previous studies have shown that combined therapy with lisinopril and irbesartan may have a more efficient impact on the
24-hour blood pressure profile and improve nocturnal BP lowering compared with monotherapy. Material and Methods.
90 patients with chronic glomerulonephritis and lupus nephritis diagnosed with symptomatic arterial hypertension were
included for the study. The mean age of the patients was 45 years (+10 years). All patients underwent a comprehensive
evaluation including clinical examination, laboratory tests, and daily blood pressure monitoring. Results. The results of
24-hour blood pressure monitoring showed that the majority of patients (54.4%) had a “night-peaker” diurnal profile, i.e.,
with an increase in blood pressure at night. In 49.6% of cases, patients did not have a normal nighttime blood pressure
drop, which corresponded to the non-dipper profile. Discussion. The results of this study showed that combination therapy
with lisinopril and irbesartan has significantly greater efficiency in normalizing the diurnal blood pressure profile than
monotherapy with each of these drugs. It was particularly shown to improve nocturnal reduction of blood pressure, which was
critical for preventing the progression of renal failure and other organ lesions. Conclusions. Combined therapy with lisinopril
and irbesartan is more efficient for normalizing the 24-hour blood pressure profile in patients with symptomatic hypertension
and glomerulonephritis. Nighttime blood pressure reduction is important for prognosis and prevention of organ lesions,
especially in the combined therapy group.
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blood pressure and have potential in slowing the progression

1. Introduction of renal failure in patients with GN and SAH. However, it is

Acrterial hypertension (AH) is one of the leading causes of
cardiovascular disease affecting both adults and the elderly.
Its treatment is especially relevant in patients with chronic
kidney disease, such as glomerulonephritis (GN), as this
pathology is closely associated with the development of arterial
hypertension, which, in turn, contributes to the progression
of renal failure and increases the risk of cardiovascular
complications. In a group of patients with glomerulonephritis,
symptomatic arterial hypertension (SAH) is quite common
and is a major factor in worsening prognosis [1].

Various classes of antihypertensive drugs are used to treat
SAH, among which ACE inhibitors and angiotensin Il receptor
antagonists (ARA 11) are the most commonly used. Lisinopril
and irbesartan, two widely used drugs from these groups,
have different action mechanisms, but both efficiently lower
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still unclear how efficient they are in influencing the diurnal
BP profile, especially the nocturnal BP decline, which is an
important indicator for prognosis in patients with hypertension
[2] [3].

The diurnal BP profile is a dynamic characteristics of BP
fluctuations over a 24-hour period. Its estimation is important
because insufficient nocturnal BP reduction (the so-called
“non-dipper” profile) may be associated with an increased
risk of stroke, myocardial infarction and progressive renal
failure. Thus, it is important not only to reduce BP levels but
also to normalize the diurnal BP profile to achieve optimal
therapeutic effects [4] [5]. In this regard, the study of the
impact of different antihypertensive drugs on the daily BP
profile in patients with glomerulonephritis is of particular
importance.

A previous studies have shown that combined therapy
with lisinopril and irbesartan can more efficiently affect the
diurnal BP profile and improve nocturnal BP lowering
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compared with monotherapy [6]. At the same time, existing
data on how the combination of these drugs affects nocturnal
and daytime BP in patients with SAH remain limited. It is
well established that lisinopril and irbesartan lower BP but
do not always provide normalization of the nocturnal BP
profile, which represents an important challenge for further
research in this area [7].

Thus, this study aims to evaluate the effect of lisinopril
and irbesartan monotherapy and combined therapy on the
daily BP profile in patients with glomerulonephritis, which
will help to expand the understanding of more efficient
approaches to the treatment of SAH in this category of
patients and minimize the risk of the disease progression.

The aim of the study was to evaluate the effect of
lisinopril and irbesartan monotherapy and combined therapy
on the 24-hour blood pressure profile in patients with
glomerulonephritis.

2. Material and Methods

90 patients with chronic glomerulonephritis and lupus
nephritis diagnosed with symptomatic arterial hypertension
were included for the study. The entire patient selection and
research methods were conducted in accordance with ethical
standards. The mean age of the patients was 45 years (£10
years). All patients underwent a comprehensive evaluation
including clinical examination, laboratory tests, and daily
blood pressure monitoring.

The criteria for inclusion of patients in the study were as
follows:

¢ Diagnosis of symptomatic arterial hypertension based
on clinical data.

¢ Confirmed diagnosis of glomerulonephritis (chronic or
lupus nephritis).

e No contraindications to the use of lisinopril and
irbesartan.

o Patient consent to participate in the study.

Exclusion criteria were as follows:

o Acute cardiovascular diseases.
¢ Azotemia (creatinine >0.3 mmol/l).
o Allergy to drugs or their components.

Patients were divided into three groups:

e Group | (n=30) received lisinopril monotherapy at a
dose of 20-40 mg/day.

o Group Il (n=30) patients were treated with irbesartan at
a dose of 150-300 mg/day.

e Group Il (n=30) patients received combined therapy:
lisinopril 20 mg/day and irbesartan 150 mg/day.

The drugs were administered for 4 months. For BP
monitoring, an automatic device for daily BP monitoring
(DMBP) was used, which measured BP every 20 minutes
during the day and every 30 minutes during the night. All the
patients underwent repeated daily BP monitoring at the
beginning and at the end of the study to evaluate the dynamics
of changes.

SPSS statistical program was used for data processing. All
results were expressed as mean values + standard deviation
(SD). The Mann-Whitney test was used to estimate differences
between groups, and the Pearson correlation coefficient
was used to estimate correlation. A value of p < 0.05 was
considered statistically significant.

3. Results

The results of diurnal BP monitoring showed that the
majority of patients (54.4%) had a “night-peaker” diurnal
profile (with an increase in BP at night). In the group with
hypertension at glomerulonephritis, this phenomenon had a
significant impact on the progression of renal and other
target organ lesions. In 49.6% of cases, patients did not have
a normal nocturnal BP drop, which corresponded to the
“non-dipper” profile.

In the lisinopril group (Group 1), a significant reduction
in both daytime and nighttime BP was observed, with
normalization of systolic (SBP), diastolic (DBP), and mean
BP (mBP). However, nocturnal peak of BP persisted in the
majority of patients. Daily BP variability was reduced, but
not as efficient as with combination therapy (Group III).

The results with irbesartan treatment (Group I1) were similar
to those with lisinopril one. The diurnal BP profile was
improved, but patients continued to have elevated nocturnal
BP values, which also reflected a lack of normalization of
nocturnal hypertension.

Combined therapy with lisinopril and irbesartan gave the
best results (Group I11). The daily BP profile in these patients
became more normalized, with 66.7% of patients achieving a
“dipper” profile. This phenomenon indicates normalization
of the nocturnal decrease of BP and reduction of
cardiovascular workload. BP variability was significantly
reduced, and values returned to normal at the end of therapy
(Tab. 1).

Table 1. Mean blood pressure values before and after treatment

After treatment
140/90
141/92
138/88

Before treatment
170/110
168/105
169/106

Group

Group |

Group Il

Group 11

180
160
140
120

Before treatment After treatment

m Diurnal BP Nocturnal BP

Figure 1. The decrease of daily BP profile in the Group I11
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Changes in daytime and nighttime blood pressure before
and after treatment with combined therapy (Group Ill) are
presented in Figure 1. The graph shows how the average
daytime and nighttime BP decreased after treatment.

4. Discussion

The results of this study showed that combination therapy
with lisinopril and irbesartan had significantly greater
efficiency in normalizing the daily blood pressure profile
than monotherapy with each of these drugs. Particularly, it
was seen in the improvement of nocturnal BP reduction,
which was critical for preventing the progression of renal
failure and other organ lesions. It is supported by numerous
studies which note that inadequate nocturnal BP lowering
(“non-dipper” profile) is associated with worse prognosis in
patients with hypertension, especially those ones with chronic
kidney disease [8].

In our study we found that patients who received
monotherapy with lisinopril or irbesartan had a significant
improvement of diurnal BP. However, despite this, nocturnal
blood pressure remained elevated in most of them. It indicates
continued hypertension at night, which may be due to the
lack of effect of monotherapy on the nocturnal pressure
profile. This phenomenon is supported by the results of
other studies that indicate a more pronounced efficiency of
combination therapy in normalizing nocturnal BP, which
is important for preventing organ lesions such as left
ventricular hypertrophy or progression of renal failure [9].

In the lisinopril and irbesartan combined therapy group,
nocturnal BP was normalized in the majority of patients. It
emphasizes the more comprehensive effects of the drugs,
which not only lower BP but also affect BP variability,
providing a more stable and safer course of the disease. As
other authors have noted, normalization of nocturnal BP can
significantly improve clinical outcomes in patients with
arterial hypertension and chronic kidney disease, reducing
the risk of cardiovascular diseases and progression of renal
failure [10].

However, when using combined therapy, it is important to
consider the possibility of side effects. There was an increase
in the frequency of dry cough in the combined therapy group
compared to monotherapy group in our study. This side
effect is a known side effect of ACE inhibitors such as
lisinopril and requires careful monitoring of the patient's
condition. Similar results were obtained in other clinical
studies, where the use of combinations of ACE inhibitors and
ARBs was associated with an increased incidence of adverse
reactions such as cough and hyperkalemia [8]. This highlights
the importance of an individual approach to therapy, as
well as the need for regular monitoring of patients' condition
in order to minimize risks and select the best therapeutic
strategy.

Thus, combined therapy with lisinopril and irbesartan has
a significant advantage in improving the diurnal BP profile,
especially in normalizing the nocturnal BP decline, which is
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important for long-term control of arterial hypertension and
preventing the progression of organ lesions. However, side
effects remain an important aspect, requiring close monitoring
and treatment adjustments if necessary.

5. Conclusions

Combined therapy with lisinopril and irbesartan is more
efficient in normalizing the daily BP profile in patients with
symptomatic hypertension and glomerulonephritis.

Nocturnal BP lowering is important for prognosis and
prevention of organ lesions, especially in the combined therapy
group.

Monotherapy with lisinopril or irbesartan also lowers BP
but does not provide optimal nocturnal BP reduction.

Side effects such as dry cough require extra attention when
prescribing combined therapy.

Ethical Approval and Consent to
Participate

Our institution's Research Ethics Board does not require
review or approval of case reports. Our research was conducted
in accordance with the World Medical Association Code of
Ethics (Declaration of Helsinki).

Conflict of Interests

The authors declare no conflict of interest.

This study does not include the involvement of any
budgetary, grant or other funds.

The article is published for the first time and is part of a
scientific work.

ACKNOWLEDGEMENTS

The authors express their gratitude to the management of
the multidisciplinary clinic of Republican Research Center
of Emergency Medicine for the material provided for our
study.

REFERENCES

[1] DzauV.J., Ganten D. (2016). Angiotensin Converting Enzyme
Inhibition in Hypertension. Lancet, 388(10052), 1055-1065.
https://doi.org/10.1016/S0140-6736(16)30288-7.

[2] Mancia G., Fagard R., Narkiewicz K., et al. (2013). 2013
ESH/ESC Guidelines for the Management of Arterial
Hypertension. European Heart Journal, 34(28), 2159-2219.
https://doi.org/10.1093/eurheartj/eht151.

[3] Daugherty A., Cockerham L., Wright P. (2017). Hypertension
and Kidney Disease: Pathophysiology and Treatment. Kidney



1410

(4]

(5]

(6]

[7]

M. R. Ruzikulova et al.:

Comparing of Monotherapy and Combination Therapy

Effect on 24-Hour Profile of Blood Pressure in Glomerulonephritis

International, 91(3), 684-695. https://doi.org/10.1016/j.kint.
2016.09.028.

van der Meer P., et al. (2016). Antihypertensive Treatment
with Irbesartan in Patients with Glomerulonephritis. The
Lancet, 387(10028), 1742-1752. https://doi.org/10.1016/S
0140-6736(15)01299-1.

Williams B., Mancia G., Spiering W., et al. (2018). 2018
ESC/ESH Guidelines for the Management of Arterial
Hypertension. European Heart Journal, 39(33), 3021-3104.
https://doi.org/10.1093/eurheartj/ehy339.

Liu Z. H., et al. (2020). Clinical Outcomes and Renal
Protection with Angiotensin Receptor Blockers in Chronic
Kidney Disease: A Randomized Trial. Kidney International,
98(4), 850-859. https://doi.org/10.1016/j.kint.2020.04.008.

Zhang X., et al. (2019). Impact of Ambulatory Blood Pressure

Copyright © 2025 The Author(s). Published by Scientific & Academic Publishing
This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/

(8]

(0]

[10]

Monitoring on Renal Disease Progression in Lupus Nephritis.
Nephrology Dialysis Transplantation, 34(4), 666—673.
https://doi.org/10.1093/ndt/gfz177.

Ruzikulova M. R., Mukhammadova B. F., Latipova N. S.
(2022). Effect of Antihypertensive Therapy on Blood Pressure
Profile in Patients with Chronic Kidney Diseases. Journal of
Nephrology and Hypertension, 15(3), 212-217. [Tpebyetcst
JJIA CCBIUIKH I1I0 Balen CTaTbC, €CJIM BO3SMOXKHO I/ICHOJII)SOB&TI)].

Remuzzi G., et al. (2021). Angiotensin Il Receptor Blockers in
Chronic Kidney Disease: A Review of Benefits and Risks.
Journal of the American Society of Nephrology, 32(4), 1093—
1103. https://doi.org/10.1681/ASN.2020101379.

Shikata K., et al. (2018). Renoprotective Effects of
Angiotensin-Converting Enzyme Inhibitors in Proteinuric
Renal Disease. Kidney International, 93(5), 1153-1161.
https://doi.org/10.1016/j.kint.2018.01.007.



