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ABSTRACT

Background: Diuretics are globally applied in the
management of hypertension, heart failure, and
chronic kidney disease. Though they are effective,
their administration is usually complicated by
electrolyte disturbances, which in turn lead to
significant clinical implications. Their monitoring
by pharmacists helps to avoid such risks.
Objective:To evaluate the influence of diuretic
treatment on the electrolytes and emphasize the
role of pharmacists in optimizing electrolyte
therapy.

Methods: A prospective observational study was
conducted in 150 diuretic patients. Demographic
data, diuretic type prescribed, and baseline and
follow-up electrolyte levels (sodium, potassium,
calcium, and magnesium) were recorded and
compared. Patients were categorized based on
diuretic type furosemide, hydrochlorothiazide
(HCTZ), or spironolactone and electrolyte
imbalance was quantified correspondingly.
Results:Out of 150 patients, most were from the
age group 40-60 years with a nearly equal sex
distribution. Furosemide was most frequently
prescribed diuretic (64.7%), followed by HCTZ
(21.3%) and spironolactone (14%). Furosemide and
HCTZ were both linked with notable decreases in
sodium (average reduction 3-6 mmol/L) and
potassium (average reduction 1-1.5 mmol/L),
where hypokalemia was most common disturbance.
Hypomagnesemia and mild hypocalcemia were
also seen, mostly with loop diuretics.
Spironolactone significantly maintained potassium
levels, although small reductions in calcium and
magnesium were present.

Conclusion: Electrolyte imbalances, especially
hyponatremia and hypokalemia, are prevalent in
diuretic consumers. Regular monitoring, early
supplementation, and pharmacist interventions are
vital in averting complications, enhancing
therapeutic response, and promoting patient safety.
Key words: Diuretics, Electrolyte Imbalance,
Hypokalemia, Hyponatremia, Hypomagnesemia,
Hypocalcaemia, Electrolyte Monitoring,
Pharmacist Intervention, Patient Outcomes.

l. INTRODUCTION

Diuretics are regularly applied in clinical
management of cardiovascular and renal illnesses
such as hypertension, congestive heart disease and
chronic kidney disease. The drugs play a critical
role in the control of blood pressure, mitigation of
fluid overload, and symptomatic improvement in
the afflicted patients by enhancing the renal
excretion of sodium and water (Cuthbert, J. J., &
Clark, A. L. 2024). While they are of advantage,
diuretics are commonly seen with electrolyte
disturbances. These disturbances in the form of
hyponatremia, hypokalemia, hypocalcemia and
hypomagnesemia are common and are responsible
for serious clinical sequelae like cardiac
arrhythmias, neuromuscular pathology, acute
kidney injury, and aggravate total patient morbidity
and mortality. If left undiagnosed or inadequately
addressed, these complications can lead to
prolonged hospitalization and higher healthcare
costs (Blebea, N., 2025).

Several studies have demonstrated that the
prevalence of electrolyte disturbances in diuretic
users is high, especially among elderly patients
with multiple comorbidities. Thiazides induce
hyponatremia frequently, whereas loop diuretics
such as furosemide induce hypokalemia and
hypomagnesemia substantially. Potassium-sparing
diuretics; since they may lower the risk of
hypokalemia, do not eliminate potassium which
they may induce hyperkalemia in certain
individuals, most notably those with renal
insufficiency (Andersson, N. W., 2023) (Wu, L.,
Rodriguez, M., 2024). Therefore, the choice of
diuretic and patient factors both directly and
interactively incur the risk and severity of such
electrolyte  abnormalities. ~ Clinical  practice
guidelines emphasize baseline assessment and
serial monitoring of serum electrolytes, especially
in long-term treatment. However, adherence to
these in everyday practice is poor with avoidable
complications resulting as a direct consequence
(Nyma, Z, et.al., 2024).
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Pharmacists, as members of the
multidisciplinary healthcare team, have a critical
role in maximizing medication safety and
therapeutic outcomes. Their role goes beyond
dispensing drugs to include active drug therapy
monitoring, identifying potential drug-related
problems, patient counseling, and interaction with
physicians to suggest timely interventions (Alam,
K, et.al., 2024). Evidence indicates that pharmacist-
led interventions like medication reviews,
recommendations for supplementation, and dietary
and adherence counseling can contribute
substantially to patient outcomes by reducing the
rate  of dangerous electrolyte  disorders.
Furthermore, organized pharmacist input improves
adherence to  guideline-directed  monitoring
guidelines and overall care quality (Alshogran, O.
Y, et.al., 2022).

In light of this, the assessment of diuretic
therapy patients electrolyte management practice is
timely and imperative. This research will seek to
identify the prevalence of electrolyte disturbances
among diuretic-treated patients, measure the
effectiveness  of  existing  monitoring  and
supplementation practices, and explore the role of
pharmacist intervention in maximizing therapeutic
outcome (Chirnside, J. G, et.al., 2024). Conclusions
of the research will give information about gaps in
practice present now and will emphasize the
significance of systematic monitoring and
intervention by pharmacists for enhancing patient
safety and clinical outcomes.

Against this backdrop, it is important to
have systematic assessments of the efficacy of
electrolyte management methods among patients
on diuretics. The purpose of this study is to assess
the efficacy of strategies for managing electrolytes
in patients on diuretic therapy and the study
encompasses the different objectives to ascertain
the incidence of electrolyte imbalances among
patients on diuretics, to compare the efficacy of
strategies for monitoring and supplementing
electrolytes to prevent and correct imbalances, to
examine the effects of electrolyte imbalance on
patient outcomes, such as hospital stay, morbidity,
and mortality and to compare the contribution of
pharmacists to ensuring optimal electrolyte
management among patients on diuretics.

1. MATERIALS AND METHODS
This was a prospective observational study
conducted over a period of six months in a tertiary
care hospital. The study was designed to evaluate
the effectiveness of electrolyte management

strategies in patients receiving diuretic therapy by
comparing baseline values with follow-up values
after treatment.

Study Population and Eligibility

A total of 150 patients were planned to be
enrolled during the study period. Patients aged 18
years and above who were prescribed diuretics
such as furosemide, hydrochlorothiazide, or
spironolactone for conditions including
hypertension, heart failure, or chronic Kkidney
disease were considered eligible. Patients with pre-
existing severe electrolyte imbalances at baseline,
those undergoing dialysis, or those with
contraindications to diuretic therapy were excluded.

Data Collection

Data were collected prospectively from
patient records, laboratory reports, and direct
follow-up  during therapy. The following
parameters were documented:

e Demographics: Age, gender, medical history,
and indication for diuretic therapy.

e Diuretic Therapy Details: Type of diuretic
prescribed, dosage, frequency, and duration of
therapy.

e Electrolyte Monitoring: Baseline and follow-
up levels of sodium, potassium, calcium,
magnesium, and chloride measured at regular
intervals during therapy.

e Management Strategies: Frequency of
monitoring, use of supplementation (e.g.,
potassium or magnesium), and modifications
in diuretic regimen based on clinical response.

e Clinical Outcomes: Incidence of electrolyte
imbalances such as hyponatremia and
hypokalemia, associated symptoms,
interventions required (e.g., intravenous
correction, hospitalization), and patient
outcomes including hospitalization duration,
morbidity, and mortality.

Role of Pharmacist

The role of the pharmacist was evaluated
in terms of monitoring electrolyte levels,
identifying potential imbalances, recommending
supplementation or adjustments in diuretic therapy,
and educating both healthcare providers and
patients on the importance of regular electrolyte
monitoring. Pharmacist-led interventions were
compared against standard care practices to assess
their impact on prevention and correction of
electrolyte disturbances.
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Statistical Analysis

Descriptive  statistics were used to
summarize patient demographics, diuretic therapy
patterns, and incidence of electrolyte imbalances.
Continuous variables such as electrolyte levels
before and after therapy were compared using
paired t-tests. Categorical variables were analyzed
using chi-square tests. Statistical analysis was
performed using standard statistical software, with
a p-value <0.05 considered statistically significant.

Ethical Considerations

The study protocol was reviewed and
approved by the Institutional Ethics Committee of
the hospital. Informed consent was obtained from
all participants prior to enrollment. Patient
confidentiality was strictly maintained, and all data
were anonymized for analysis.

I1. RESULTS
There were 150 patients under study that
were above 18 years old and put on diuretic drugs
for hypertension, heart failure, or chronic kidney

disease. Patients with extreme baseline electrolyte
imbalances, dialysis, and contraindications to
diuretic therapy had to be excluded. Age
distribution in the study population showed the
highest number of patients between ages 40 and 50,
forming 28% of the total cases (42 patients: 23
furosemide, 13 hydrochlorothiazide, and 6
spironolactone). Next came those in the 51-60 age
range, constituting 24% of the sample (36 patients:
22 furosemide, 5 hydrochlorothiazide, and 9
spironolactone). The age groups 61-70 and 71-80
recorded equal numbers of cases, 20.7% (31
patients), bidirectionally divided among the
medicines. However, the least representation was
given to the 81-90 group with merely 10 cases
(seven furosemide, two hydrochlorothiazide, and
one spironolactone), or just 6.6% of the total
sample. This distribution highlights that the
majority of patients were middle-aged and elderly,
consistent with the higher prevalence of
hypertension, heart failure, and chronic kidney
disease in these age brackets (Table 1 and Figure
1).

Table 1: Age distribution among patients

AGE RANGE (years) | FUROSEMIDE | HCTZ | SPIRONOLACTONE | TOTAL CASES
40-50 23 13 6 42

51-60 22 5 9 36

61-70 23 6 2 31

71-80 22 6 3 31

81-90 7 2 1 10

TOTAL 97 32 21 150

AGE DISTRIBUTION AMONG PATIENTS

0-50 51-60 &1-70

42
36
31 31
23 22 23 22
20 3 9 - 10
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150
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71-80 TOTAL

m AGE DISTRIBUTION AMONG PATIENTS m AGE DISTRIBUTION AMONG PATIENTS

AGE DISTRIBUTION AMOMNG PATIENTS m AGE DISTRIEUTIOMN AMOMNG PATIENTS

Figure 1: Age distribution among patients
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Gender-wise distribution showed a nearly
balanced pattern, with 71 males and 79 females
included in the study. Furosemide was the most
commonly prescribed diuretic across both genders,
with 50 male and 47 female patients receiving the
drug. Hydrochlorothiazide was prescribed to 13
males and 19 females, while spironolactone was

administered to 8 males and 13 females. This
distribution  indicates a  slightly  higher
representation of females (52.7%) compared to
males (47.3%), thereby supporting the internal
validity of gender comparisons (Table 2 and Figure
2).

Table 2: Gender-wise distribution of patients prescribed diuretic drugs

DIURETIC DRUG MALE FEMALE | TOTAL
FUROSEMIDE 50 47 97
HCTZ 13 19 32
SPIRONOLACTONE | 8 13 21
TOTAL 71 79 150

GENDER DISTRIBUTION BASED ON DRUG

160

140

120

97

100

80

60

40

20

FUROSEMIDE HCTZ

32
13 D 13

150

79
71

21

SPIRONOLACTONE TOTAL

B MALE ®WFEMALE mTOTAL

Figure 2: Gender-wise distribution based on drug

Analysis of the overall distribution of
cases by diuretic drug prescribed revealed that
furosemide accounted for the highest proportion
(64.7%), with 97 out of 150 patients receiving it.
Hydrochlorothiazide was prescribed in 32 cases
(21.3%), while spironolactone was the least
prescribed, with 21 cases (14%). This prescribing
trend reflects the broader clinical preference for
furosemide as a first-line loop diuretic in managing
fluid overload associated with hypertension, heart
failure, and renal conditions (Table 3 and Figure 3).

Overall, the study sample demonstrated a
balanced gender distribution and wide age
coverage, while also indicating the predominance
of furosemide use among prescribed diuretic
therapies. This structured representation across age,
gender, and drug categories strengthens the study’s
reliability and ensures that clinical outcomes can be
interpreted with reduced bias from demographic or
treatment-related imbalances.
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Table 3: Distribution of cases by diuretic drug prescribed
DIURETIC DRUG NO. OF CASES
FUROSEMIDE 97
HCTZ 32
SPIRONOLACTONE | 21
TOTAL 150
NO. OF CASES FOR EACH DRUG
160
140
120
100
80
60
40
20
0
FUROSEMIDE HCTZ SPIRONOLACTONE TOTAL
Figure 3: No. of cases for each drug
Table 4: Electrolyte Values Before and After Furosemide Treatment
Patien | Na* Na* K* K* Ca?* Caz* Mg?* Mg?*
tiD Befor | After Before | After Before After Before After
e
1 140.7 | 136.5 45 4 9.4 8.7 2.1 1.7
2 141.8 | 137.8 4 3.3 9.1 8.5 2.1 1.8
3 138.9 | 135 4.4 35 9.1 8.5 2.1 1.8
4 139.8 | 137.2 4.4 3.8 9.4 8.9 2 1.7
5 141.4 | 137.3 45 3.8 9.2 8.6 2.1 1.7
6 141.3 | 136.8 4.3 3.2 9.4 8.8 2.1 1.6
7 1416 | 137 4 3.3 9.4 8.6 2.1 1.7
8 140.1 | 135.4 4.4 35 9.3 8.8 2.2 1.9
9 140.8 | 137.2 4.4 3.6 9.3 8.5 2 1.6
10 138.2 | 133.7 4.3 3.3 9.4 8.9 2.1 16
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11 138.6 | 136.1 4.3 35 9.3 8.6 2 1.7
12 138 134.9 4.4 35 9.2 8.5 2 1.6
13 138.8 | 135.1 4.2 3 9.1 8.4 2.2 1.9
14 139.7 | 136.3 4.4 3.7 9.2 8.8 2.1 1.8
15 140.1 | 1355 4.4 3.7 9 8.3 2.2 2

16 141 138.4 4.4 34 9.1 8.5 2 1.7
17 1413 | 137.1 4.3 3.3 9.5 8.9 2.2 1.8
18 1384 | 134.1 41 3.5 9.2 8.5 2 15
19 140.4 | 137.8 4.3 3.2 9.3 8.5 2 1.6
20 1419 | 137.3 41 3.5 9.1 8.7 2 1.7
21 141.6 | 138 4.2 34 9.2 8.4 2 1.7
22 138.1 | 134.1 4.4 3.7 94 8.9 2.2 1.8
23 1404 | 1375 4 2.9 9.3 8.7 2.2 17
24 1395 | 135 4.2 3.1 9.5 9 2.1 1.7
25 141.8 | 136.9 4.5 3.9 9.4 8.7 2.1 1.7
26 140.3 | 136.6 4.2 34 9.2 8.6 2 1.8
27 139.9 | 135.7 4.2 3.6 9 8.3 2 17
28 140.5 | 135.8 4.3 3.7 94 8.8 2.1 1.7
29 139.1 | 134.9 4.2 3 94 8.9 2.1 1.8
30 138.8 | 134.1 4.2 3.3 9.2 8.6 2.2 19
31 140 136.1 4.3 3.7 9.3 8.8 2.2 1.8
32 1405 | 137.1 4.4 3.2 9.2 8.4 2.2 1.7
33 139.7 | 135.2 4.5 35 9.2 8.4 2.1 1.8
34 138.2 | 135 4.3 3.2 94 8.9 2.1 17
35 139.2 | 134.6 4.3 3.6 9.5 9 2.2 19
36 139.9 | 136.1 4.1 34 9.3 8.8 2.1 16
37 139.4 | 1354 4 2.8 9.1 8.6 2.2 1.8
38 138.1 | 1344 4.1 3.3 94 8.7 2.2 1.8
39 139.4 | 134.8 4.4 3.8 9.1 8.7 2.1 1.8
40 139.1 | 1345 4 2.8 9.3 8.7 2.1 1.8
41 1415 | 138.3 41 34 9.3 8.7 2.1 1.9
42 139.4 | 135.3 4.2 3.7 9 8.5 2.1 1.7
43 139.5 | 135.8 4.1 3.5 9.1 8.4 2.2 1.9
44 139.7 | 136.3 4.2 3.3 9.1 8.6 2 1.8
45 138.6 | 1345 4.3 34 9.1 8.3 2.2 1.8
46 139.2 | 135.7 41 3.6 94 8.9 2.2 1.8
47 1389 | 135.6 45 34 9.3 8.8 2 1.7
48 138.8 | 1354 41 3.2 9 8.3 2.1 1.7
49 141.2 | 137.2 4 2.8 9.3 8.6 2 15
50 141 138.5 41 35 94 8.7 2.2 1.7
51 138.7 | 135.1 4 3.1 9 8.3 2.1 1.7
52 141 137.7 4 3 9.3 8.7 2.2 1.7
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53 139.9 | 135.6 4.3 3.3 9.1 8.5 2.1 1.8
54 1415 | 137.3 4.4 35 9.3 8.6 2.1 1.7
55 141 138.4 4.3 35 9.1 8.5 2.1 1.9
56 140.2 | 135.6 4.2 3.2 9 8.4 2.1 1.8
57 139.7 | 136.6 4.4 35 9 8.5 2.1 1.7
58 140.6 | 136.7 4.3 3.7 9 8.5 2.2 19
59 140 136.3 4.5 3.9 9.3 8.6 2.1 1.8
60 138 134.4 4.2 3.6 9.3 8.6 2.1 1.7
61 140.6 | 137.6 4.2 3.3 94 8.8 2.1 1.6
62 138.4 | 133.7 41 3.3 9.3 8.9 2 1.8
63 1419 | 1394 4.3 3.2 9.2 8.4 2.1 1.8
64 139.8 | 136.9 4.2 3.1 9.3 8.6 2 17
65 141.6 | 138.6 4.3 3.6 9.5 9.1 2.2 19
66 141.2 | 136.7 4.4 3.7 9.5 8.9 2.1 1.7
67 139.9 | 137.2 41 35 9 8.4 2 1.6
68 1414 | 137.7 4 3.2 9 8.4 2 15
69 138.4 | 133.8 4.3 3.6 9.3 8.6 2.1 1.9
70 138.3 | 133.7 4.2 3.2 9.3 8.7 2.2 1.7
71 139 135 4.4 34 9 8.4 2 1.6
72 138.3 | 133.6 4.2 3.5 9.5 8.9 2.1 1.7
73 140.4 | 137.8 4.2 3.7 9.2 8.6 2.2 1.9
74 141.2 | 1384 4.5 35 94 8.6 2 1.6
75 140.4 | 135.7 4.4 3.8 9 8.5 2.2 1.8
76 140.8 | 137.3 4 3.1 9.3 8.7 2.1 1.8
77 139.8 | 135.6 41 35 9 8.3 2.1 19
78 138.2 | 1344 4.2 3.3 9.1 8.6 2.2 19
79 141.9 | 137.7 4.1 3 9.4 8.9 2.1 1.7
80 138.1 | 1334 45 35 9 8.3 2.2 1.8
81 138.5 | 135 45 3.3 94 9 2 16
82 141.2 | 136.6 4.2 3.2 9.2 8.8 2.1 1.8
83 140.4 | 1375 4.3 35 9.1 8.4 2.1 1.8
84 138.6 | 135.3 4.2 3.5 9.5 9.1 2.1 1.6
85 1409 | 136.7 4.2 3.7 9.3 8.5 2.1 1.6
86 141 137.3 4.1 34 9.2 8.6 2.1 1.8
87 139.2 | 135.6 4.2 3.5 9.2 8.7 2 1.8
88 1411 | 138.2 4.4 35 9.1 8.7 2.1 1.6
89 140.7 | 137.7 4 2.8 9.4 8.6 2.1 1.7
90 140.2 | 136.9 45 34 9.5 8.7 2 1.7
91 1418 | 1375 4.4 3.8 9.3 8.8 2.1 16
92 1385 | 1345 4.4 35 94 8.8 2.2 19
93 1418 | 137.2 45 3.3 9 8.3 2.2 1.8
94 141 136.2 4.4 3.9 9.5 9 2.1 1.7
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95 141.8 | 138.1 4 3.3 9.2 8.6 2.2 1.8
96 140 135.5 4.1 3 9.1 8.5 2.2 1.9
97 141.8 | 137.3 4.4 3.3 9.2 8.5 2.1 1.8
Table 5: Electrolyte Values Before and After Hydrochlorothiazide Treatment
Patient | Na* Na* After | K* K* Caz Caz Mg#* Mg#*
ID Before Before | After Before After Before After
1 141.9 137.3 4.4 3.8 9.2 8.8 2.2 1.7
2 140.7 135.8 4 3.1 9.1 8.4 2.1 1.9
3 139.4 134.4 4.1 3.3 9.4 8.9 2 1.7
4 140.9 136.2 45 3.6 9.5 9.1 2 1.7
5 141.2 138.3 45 3.9 9.3 8.7 2.2 1.8
6 139.4 134.7 4.1 3.3 9.3 8.8 2.1 1.7
7 141.9 139.3 4.2 3.4 9.1 8.6 2.1 1.8
8 140.2 136.4 4.2 3.2 9.2 8.8 2.2 1.7
9 141.5 136.7 4.2 3.6 9.1 8.6 2.1 1.8
10 138.8 135.8 4.2 3.7 9.3 8.8 2.1 1.9
11 138.5 136 4.3 3.6 9 8.6 2.2 1.8
12 141.4 138.6 4.3 3.8 9.4 9 2.1 1.8
13 140.4 137.7 4.1 3.1 9.1 8.4 2.2 1.7
14 140 137 4.2 3.2 9.5 9.1 2.2 1.8
15 139 136 4.4 3.7 9.1 8.5 2 1.8
16 139.9 137.2 4.4 3.2 9.3 8.8 2.1 1.9
17 138.3 133.7 4.4 34 9.2 8.8 2 1.8
18 141.8 137.9 4.5 3.4 9.2 8.6 2.2 1.9
19 140.9 135.9 4.3 3.6 9.2 8.8 2 1.7
20 138.4 134.7 4.3 3.2 9.2 8.8 2.2 1.7
21 138.7 1355 4.2 34 9.4 8.9 2 1.7
22 140.5 1375 4.1 3.6 9.2 8.6 2.2 1.8
23 141.1 137.9 4.3 3.8 9.4 8.7 2 15
24 142 137.6 4.1 3.3 9 8.4 2 1.6
25 139.5 136.3 4 3.1 9.4 8.8 2.1 1.8
26 141.7 138.1 4.2 3.1 9.3 8.6 2.2 1.9
27 139 134.1 4.4 3.7 9.1 8.6 2.2 1.8
28 141.6 139 4.3 3.3 9.4 8.8 2 1.8
29 140.4 137.6 4.1 34 9 8.3 2.1 1.8
30 140.1 136.4 4.3 3.3 9.1 8.5 2.1 1.9
31 140 135.1 4.4 3.3 9 8.5 2 1.8
32 138.5 135.6 4.4 3.4 9.1 8.4 2.1 1.7

DOI: 10.35629/4494-1005684695 Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 691



7
\

i

International Journal of Pharmaceutical Research and Applications
Volume 10, Issue 5 Sept - Oct 2025, pp: 684-695 www.ijprajournal.com

UPRA Journal
Table 6: Electrolyte Values Before and After Spironolactone Treatment

Patie | Na* Na* K* K* Caz Caz* | Mg?#* Mg?*
ntID | Before After Before After | Before | After | Before After
1 141 138.1 45 3.6 9 8.5 2.1 1.6

2 139.6 135.8 4.2 3.6 9.3 8.6 2.1 1.9

3 139.3 135.7 4.1 3.3 9.1 8.5 2.1 1.8

4 141 136.4 4.1 35 9.3 8.6 2.1 1.8

5 139.9 135.6 4.1 3.2 9.1 8.4 2.2 2

6 139.5 135.7 45 3.6 9.2 8.6 2 1.6

7 141.2 138.1 4 3.2 9.1 8.5 2.2 1.8

8 138.6 135.7 4.3 3.4 9.1 8.5 2.2 2

9 141.3 138.4 4.3 3.8 9.3 8.5 2.1 1.7
10 140.9 136.2 4.1 35 9.3 8.6 2.2 1.7
11 138.1 135 4.4 3.8 9.2 8.5 2.1 1.8
12 141.4 1375 4.1 3.2 9.2 8.6 2.1 1.7
13 141.2 136.5 4.3 3.2 9.4 8.7 2.1 1.7
14 141.1 136.7 4.3 35 9.1 8.7 2.1 1.6
15 138.3 134.3 4.2 3.1 9.2 8.5 2.1 1.8
16 140.6 136.1 4.2 3.3 9.3 8.8 2.2 1.7
17 141.1 137 4.1 35 9.3 8.8 2.1 1.9
18 139.7 135.9 4 3.1 9.3 8.8 2.2 1.8
19 139.3 136 45 3.4 9.3 8.8 2 15
20 141 136.6 4.4 3.4 9.1 8.4 2.1 1.8
21 138.7 134.7 4.1 3.4 9.3 8.6 2.1 1.6

In this study, diuretic therapy significantly declines in sodium (=3.67 mmol/L), potassium

affected serum electrolytes. Tables 7 and 8 show
that furosemide produced the largest reductions in
sodium (—3.74 mmol/L), potassium (—0.84
mmol/L), calcium (—0.61 mg/dL), and magnesium
(—0.36 mg/dL), all statistically significant (p <

(—0.83 mmol/L), calcium (—0.53 mg/dL), and
magnesium (—0.33 mg/dL). Spironolactone showed
smaller but significant changes, with reductions of
sodium (—3.85 mmol/L), potassium (—0.82
mmol/L), calcium (—0.62 mg/dL), and magnesium

0.001). Hydrochlorothiazide caused moderate (—0.37 mg/dL).
Table 7: Comparison of ANOVA for Electrolytes (Na* , K* |, Ca?* , Mg?* ) between Drug Groups
Measure | Group Mean + SD | F-Stat p-value Conclusion

(After—Before)

Na* Furosemide -3.74£1.05 0.23 0.7983 Not Significant
Na* HCTZ -3.67 £ 0.89
Na* Spironolactone -3.85+0.61
K* Furosemide -0.84 £0.21 0.13 0.8740 Not Significant
K* HCTZ -0.83+£0.21
K* Spironolactone -0.82+0.18
Caz* Furosemide -0.61 +0.12 5.59 0.0046 Significant
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Ca? HCTz -0.53+0.11
Ca?* Spironolactone -0.62 £ 0.10
Mg?* Furosemide -0.36 + 0.09 1.36 0.2598 Not Significant
Mg?* HCTZ -0.33+0.10
Mg?* Spironolactone -0.37£0.11
Table 8: Paired t-Test for Electrolytes (Before vs After) within Drug Groups
Electr | Group Baseline Post- t-Stat | t- p- Conclusion
olyte Mean £ SD Intervention Critical | value
Mean £ SD (Two- (Two-
Tailed) | Tailed)
Na* Furosemide 140.03+1.19 | 136.21+1.40 | 54.65 | 1.985 3.93E- | Significant
74
Na* HCTZ 140.24 +1.19 | 136.57 £ 1.44 | 23.00 | 2.040 4.82E- | Significant
21
Na* Spironolactone | 140.13 +1.10 | 136.29 +1.08 | 28.32 | 2.086 1.30E- | Significant
17
K* Furosemide 4.25+0.16 3.41+£0.26 36.67 | 1.985 2.90E- | Significant
58
K* HCTZ 4.26 £0.14 3.43+0.24 21.35 | 2.040 4.27E- | Significant
20
K* Spironolactone | 4.23 +0.16 3.41+0.20 19.22 | 2.086 2.30E- | Significant
14
Caz* Furosemide 9.24+£0.16 8.64 £0.20 47.07 | 1.985 3.98E- | Significant
68
Ca?* HCTZ 9.22+0.15 8.69£0.20 25.01 | 2.040 4.10E- | Significant
22
Caz* Spironolactone | 9.21 +0.11 8.60 £ 0.13 25.31 | 2.086 1.16E- | Significant
16
Mg?* Furosemide 2.11+0.07 1.74+0.11 35.08 | 1.985 1.53E- | Significant
56
Mg?* HCTZ 2.10+0.08 1.77 £0.09 15.45 | 2.040 4.12E- | Significant
16
Mg?* Spironolactone | 2.12 + 0.06 1.75+0.13 13.07 | 2.086 2.98E- | Significant
11

The ANOVA comparison (Table 7)
revealed no significant differences between the
three drug groups (Furosemide,
Hydrochlorothiazide, and Spironolactone) for
sodium (Na* ), potassium (K* ), and magnesium
(Mg?* ) changes (p > 0.05). However, a significant
difference was observed for calcium (Ca?* ) levels
(F =5.59, p = 0.0046), indicating that diuretic type
influenced calcium reduction, with the greatest
decrease seen in Spironolactone (—0.62 + 0.10
mg/dL).

Paired t-test analysis (Table 8) showed
that within each drug group, all electrolytes (Na* ,
K*, Caz" , Mg?" ) exhibited statistically significant

reductions from baseline to post-intervention (p <
0.001). Furosemide produced the most pronounced
declines across all electrolytes, particularly sodium
(—3.82 mmol/L) and magnesium (—0.37 mg/dL),
reflecting its potent natriuretic and electrolyte-
wasting  effects.Hydrochlorothiazide = showed
moderate  but consistent reductions, while
Spironolactone, though less potent, still resulted in
significant decreases across all electrolytes.

These findings highlight that while all
three diuretics cause significant within-group
electrolyte depletion, between-group differences
were mainly evident for calcium, where the extent
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of reduction varied significantly depending on the
drug administered.

V. DISCUSSION

The present research reports that we saw
large changes in electrolyte profiles as a result of
diuretic therapy which in detail included sodium
(Na*, potassium (K*, calcium (Ca?*, and
magnesium (Mg?* . As reported in Table 2 we
noted that out of which hypokalemia (26.5% took
the lead and was followed by hyponatremia
(22.4%, also we saw that hypomagnesemia (11.8%
and hypocalcemia (8.8% were present which is a
repeat of what was reported before that loop and
thiazide diuretics are the cause of potassium and
sodium loss. Also we noted that in 30.6% of
patients there was no imbalance which may be due
to inter individual variability and also possibly the
result of other concomitant therapies. Also from the
ANOVA results in Table 3 we see that there were
no significant differences between drug groups for
changes in sodium, potassium and magnesium
which in turn indicates that all diuretics have a very
similar effect on these electrolytes.

The disparity in calcium levels across the
groups was notable (p = 0.0046), implying that
calcium balance can be managed differently
depending on the type of diuretic used. This aligns
with prior research indicating that thiazide diuretics
retain calcium whereas loop diuretics induce
calciuresis.

As shown with the paired t-tests in table 4,
there were significant increases in Na* , K* , Ca?* |
and Mg?* levels for all diuretic groups pre and
post treatment (p < 0.001). This further supports the
notion that electrolyte deficiency are an invariable
result of persistent diuretic therapy. The noted
decreases in potassium and magnesium levels are
particularly shocking because of the increased risk
of hypokalemia and hypomagnesemia, both of
which can lead to serious arrythmic complications.
This study emphasizes that despite diuretic therapy
deployed for management of hypertension or fluid
overload, there is severe electrolyte imbalance that
requires constant surveillance.

The data supports prior studies that
concentrated on the importance of electrolyte
monitoring for patients on sustained diuretics.
Moreover, the noted incidence of hypokalemia and
hyponatremia strengthens the argument for the
potassium-sparing diuretics or other
supplementation to counterbalance such risks.

V. CONCLUSION

This study conclusively shows diuretic
therapy impacts electrolyte balance, hypokalemia
and hyponatremia being the most common issues.
All diuretic groups confirmed the depleting effects
of sodium, potassium, calcium and magnesium.
Important ANOVA results also showcased calcium
changes between drug classes. This brings
emphasis on individualized monitoring strategies
and the need to formulate tailored strategies for
close tracking.

Diuretics are paramount for the
management of hypertension and cardiovascular
diseases, but as these findings emphasize, long-
term use leads to electrolyte balance disruption.
This teaches us the importance of close monitoring,
patient counseling, and therapy modification,
including  prescription of  potassium-sparing
diuretics and supplements, to reduce complications.
Further research should focus on larger populations
with longitudinal follow-up to study the long-term
clinical ramifications of managing electrolyte
imbalance in diuretic-treated patients.
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