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ABSTRACT

analysis was performed using Chi-Square test.

Cramps occurred in the course of diuretic therapy are due to electrolyte disturbances. Common causes of muscle
cramps include hyponatremia, hypokalemia, hypomagnesaemia, hypercalcemia, increased age, neurological disease,
peripheral vascular disease, arthritis and hemodialysis. A prospective observational study was conducted for
assessing the prevalence and management of diuretic induced muscle cramps. A total of 104 patients were enrolled
for the study who had a history of diuretic use for at least 3 months, their medical and medication profiles were
assessed and questionnaires filled through direct interview with the patient. The prevalence of muscle cramps was
18.26% and Vitamin E (46.15%) was frequently prescribed to relieve cramps. This study also points out the
association between muscle cramps and hyponatremia which was found significant (P value= 0.025) when statistical

INTRODUCTION

Diuretics are the drugs which cause a net loss of sodium
and water in urine. They are also known as natriuretics or
waterpills. Diuretics are most commonly used for
management of edematous conditions (fluid retention),
high blood pressure, glaucoma, nephrogenic diabetes
insipidus.™ The diuretic effect of different classes of
diuretic varies considerably with the increase in Na*
secretion varying from less than 2% for the weak
potassium sparing diuretics to over 20% for the potent
loop diuretics. When the body excretes excess fluid and
sodium, potassium is also losing from body in this
process, which plays a vital role in proper muscle
function. If the potassium level is deficient, it can cause
not only cramps but also muscle weakness and fatigue,
according to the Linus Pauling Institute at Oregon State
University.™®! Thus volume contraction appears to be the
one mechanism that is common to all classes of
diuretics.™!

The management of diuretic-associated cramps include
preventing and correcting electrolyte imbalances, and
avoiding profound volume contraction. Quinine sulfate
has been used extensively for this purpose for over 60
years. Other medications that have been used to treat
cramps include vitamin B, vitamin E, verapamil,
gabapentin, nonsteroidal anti-inflammatory drugs, and
diphenhydramine. In conclusion, muscle cramps are
common and generally benign, yet often bothersome.
Their etiology is unclear, and an association with diuretic
agents is possible.

This study assesses the prevalence and management of
diuretic induced muscle cramps, and also the severity of
muscle cramps associated with diuretic therapy.

MATERIALS AND METHODS

A prospective observational study was conducted with
104 adult in-patients who had a history of diuretic use for
at least 3 months. All data such as demographic details,
past medical and medication history and lab
investigations were collected from the patient’s medical
records and documented on a standard data entry form. A
questionnaire was also completed by direct interview
method for assessing the severity and frequency of
muscle cramps. In this study, visual analogue scale in
cramp questionnaire was used to measure the severity of
pain associated with muscle cramps. V symptom
score(CSS) was calculated for finding out the clinically
significant cramps. Statistical analysis is done using
parametric Chi square method and P value was
estimated.

RESULT

The current study has assessed a total of 104 patients
with history of diuretic use for at least 3 months. During
the study period of 6 months, the prevalence and
management of diuretic induced muscle cramps and their
severity and frequency were assessed. This study
highlights the prevalence (18.26%) of muscle cramps in
adult patients in the age group 65-75 and describes the
various characteristics such as location (more in calf),
duration (lasting several minutes in all patients), severity
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of associated pain (47.36% had 3 on the 0-5 scale),
prevalence of clinically significant cramps (57.89% had
CSS > 9), and association of CSS score with sodium
levels (P value = 0.025). Statistical analysis was
performed using Chi-Square test and P value estimated.
Furthermore, in this study calcium supplements
(30.76%), vitamin D (23.07%) and vitamin E (46.15%)
supplements are prescribed for the relief of cramps of
which vitamin E (46.15%) is the most common.

AGEWISE DISTRIBUTION OF PATIENTS
Table 1: Distribution based on age (n= 104).

Age | No. Of patients | Percentage (%)
25-35 1 0.96
35-45 4 3.84
45-55 I 6.73
55-65 14 13.46
65-75 78 75.0

DISTRIBUTION BASED ON AGE
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Figure 1: Distribution based on age. (n= 104).

GENDERWISE DISTRIBUTION OF PATIENTS
WITH MUSCLE CRAMPS
Table 2: Distribution based on gender in patients
with muscle cramps (n=19).

DISTRIBUTION BASED ON VARIATIONS IN
THE ELECTROLYTE LEVELS
Table 3: Distribution based on potassium levels in
patients with muscle cramps (n =14).

Potassium No of Patients | Percentage
Levels (n=14) (%)
Hypokalemia 3 21.42
Hyperkalemia 0 0
Normal 11 78.51

Gender | No. of Patients | Percentage (%)
Male 8 42.10
Female 11 57.89

POTASSIUM LEVELS IN MUSCLE
CRAMPS

NORMAL l

HYPERKALEMIA

POTASSIUM LEVELS

HYPOKALEMIA

0 10 2 30 40 50 60 70 8
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Figure 3: Distribution based on potassium levels in
patients with muscle cramps (n =14).

Table 4: Distribution based on sodium levels in
patients with muscle cramps (n =15).

No of Percentage
Sodium Levels | Patients (%)
(n=15)
Hyponatremia 53.33
Hypernatremia 1 6.66
Normal 6 40

SODIUM LEVELS IN MUSCLE CRAMP

Normal

40%

GENDER DISTRIBUTION IN MUSCLE
CRAMPS

Hyponatremia
53%

Hypernatremia
7%

mHyponatremia  mHypernatremia  w Normal

Figure 4: Distribution based on sodium levels in
patients with muscle cramps (n =15).

® Male ™ Female

Figure 2: Distribution based on gender in patients
with muscle cramps (n=19).
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Distribution Based On The Localisation of Muscle
Carmps

Table 5: Distribution based on the localisation of
cramp (n=19).

. No.of o
Cramp Site patients Percentage(%b)
Calf 2 10.52
Toes+calf+fingers 4 21.05
Calf +Toes 4 21.05
Calf+Fingers 6 31.57
Calf+Abdomen 1 5.26
Calf+Thighs 2 10.52
LOCALISATION OF CRAMP
CALF+THIGHS Emz
CALF+ABDOMEN Em
E
§ CALF+FINGERS l 3157
< cacr +70es ({8 | 21.05
[¥]
TOES+CALF+FINGERS l | 2105

0 5 10 15 20 25 30 3
PERCENTAGE(%)

Figure 5: Distribution based on the localisation of
cramp (n=19)

Distribution Based on Composite Symptom Score
(Css)

Table 6: Distribution based on composite symptom
score (n=19).

SL.NO F(fflg;f{)‘/‘;y Severity | CSS
1 3 3 9
2 4 2 8
3 3 4 12
4 3 2 6
5 4 3 12
6 3 4 12
7 2 3 6
8 3 3 9
9 4 3 12
10 3 4 12
11 3 3 9
1 2 3 6
13 2 3 6
14 3 4 12
15 1 4 4
16 3 3 9
17 3 4 12
18 2 4 6
19 4 2 8

Distribution Based on The Severity of Pain
Table 7: Distribution based on the severity of pain
(n=19).

Severity No. of Percentage
of Pain Patients (%)
Mild 3 15.78
Moderate 9 47.36
Severe 7 36.84

SEVERITY OF PAIN

PERCENTAGE(%)

MILD MODERATE SEVERE
SEVERITY

Figure 6: Distribution based on the severity of pain
(n=19).

DISTRIBUTION BASED ON FREQUENCY OF
MUSCLE CRAMPS

Table 8: Distribution based on frequency of muscle
cramps (n=19).

Frequency P,:t?é(r)]fts Percentage (%0)
once weekly 1 5.26
twice weekly 4 21.05
thrice weekly 10 52.63
four times a week 4 21.05
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FREQUENCY OF MUSCLE CRAMPS
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21%
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THRICE WEEKL
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Figure 7: Distribution based on frequency of muscle cramps (n=19).

Distribution Based on The Treatment Of Muscle Carmps
Table 9: Distribution based on the treatment of muscle cramps (n=19).

Drugs No.of Patients | Percentage (%0)
calcium supplements 4 30.76
vitamin D 3 23.07
vitamin E 6 46.15

TREATMENT OF MUSCLE CRAMPS

H CALCIUM SUPPLEMENTS
u VITAMIN D
VITAMIN E

Figure 8: Distribution based on the treatment of muscle cramps. (n=19).

Distribution Based on Diuretic Prescribed In Patients With Muscle Cramps
Table 10: Distibution based on commonly prescribed diuretic in patients with muscle cramps.

Diuretic No.of patients | Percentage(%b6)
Furosemide 8 42.10
Torsemide 5 26.31
Spironolactone+Furosemide 2 10.52
Spironolactone+Torsemide 1 5.26
Furosemide+Torsemide 2 10.52
Furosemide+Torsemide+Spironolactone 1 5.26
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Figure 9: Distibution based on commonly prescribed diuretic in patients with muscle cramps.

Distribution Based On Prescribed Daily Dose Of
Diuretics In Patients With Muscle Cramps

Table 11: Distribution based on prescribed daily dose
of diuretics in patients with muscle cramps (n=25).
Drug Daily dose (mg) | Frequency
60 1

40
20
10
25
20
10
5
50
25

Furosemide

Torsemide

RPIWFROONRP|P O

Spironolactone

DAILY DOSE OF DIURETIC
b

7=
w
(o}
w
&
S

Figure 10: Distribution based on prescribed daily
dose of diuretics in patients with muscle cramps
(n=25).

STATISTICAL ANALYSIS PERFORMED USING
CHI-SQUARE TEST AND P VALUE ESTIMATED

Table 12: Association of presence of muscle cramp
with selected demographic variable and clinical
variable.

N= 104
Sl no | Characteritics | P value | Significance
1 Age 0.483 | Not significant
2 Gender 0.122 | Not significant
3 Sodium level 0.024* | Significant
4 Potassium level | 0.909 | Not significant

* Significant at 0.05 level

Table 13: Association of css score with age and
sodium level

N= 104
Sl no | Symptoms P value | Significance
1 Age 0.762 | Not significant
2 Sodium level | 0.025* Significant

* Significant at 0.05 level

DISCUSSION

In the current study, a total of 104 adult patients who had
a history of diuretic use for at least 3 months were
included and their demographic characteristics, past
medical and medication history, electrolyte levels,
comorbidities and medications used were analyzed.The
respondents were grouped according to their age into 5
categories for analyzing (table 1 and figure 1). The
majority of the patients (75%) comes under the category
65-75. About 13.46% patients comes under category
55-65 and 6.73% in category 45-55. Only 3.84% comes
under the category 35-45 and 0.96% under the category
25-35.All individuals participated in the study (104)
were grouped according to their gender for analysis, of
which the respondents who actually experienced muscle
cramps(19) were further grouped into 2 categories (table
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2 and figure 2). Out of the 19 patients with muscle
cramps, 11 are female and 8 are male.

The repondents were classified into 3 categories based
on their electrolyte level(table3,4 and fig 3,4). Out of the
104 patients 38.46% patients have hyponatremia, 1.92%
patients have hypernatremia, 39.42% have a normal
value and the sodium levels were not checked in 20.19%.
Out of 104 patients, hyperkalemia was seen in 13.46%,
hypokalemia was seen in 13.46%, 49.03% patients had a
normal value and the potassium levels of 24.03%
patients were not checked. Freidman et al showed that
within 6 hours of ingesting a single hydrochlorthiazide
amiloride tablet, previously affected patients had a small
rise in urine osmolality and a fall in serum Na+ of 5.5
meg/L.

All of the 19 patients with muscle cramps developed
muscle cramps at various sites like calf, toes, fingers,
abdomen and thighs(table 5 and fig 5). Majority of the
patients developed muscle cramps at more than one site
of which calf +fingers is the most common. Hemanth
Chatrath et al conducted a study in which the lower half
of the body was the most common site for muscle
cramps with patients reporting in locations such as thighs
(43%), calves(70%), and toes (50%).

Composite symptom score(CSS) is used to assess both
the symptom frequency and severity simultaneously.CSS
score is calculated by multiplying the frequency of
cramps per week with the severity of cramps. Because
cramps can occur at variable frequency and severity, we
can define clinically significant cramps as those with
CSS value greater than the median value for the study

cohort. The median value of CSS score for this study is 9.

A total of 11 patients have CSS score greater than the
median value which indicates that they have cramps that
are clinically significant(table 6). In a study conducted
by Hemanth Chatrath et al there was a wide variation in
the CSS score ranging from 0.3-200 with a median value
of 12 in patients who reported cramps. Clinically
significant cramps i.e., patients with CSS > 12 were
found in 49% of patients.

In this study, visual analogue scale in cramp
questionnaire was used to measure the severity of pain
associated with muscle cramps. Out of the 19 patients
with muscle cramp, 9 patients had moderate pain, 7 had
severe pain and 3 had mild pain with muscle
cramps(table 7 and fig 6). On assessing the data collected
from cramp questionnaire it was observed that most of
the patients developed muscle cramps thrice
weekly(table 8 and fig 7),11 patients developed muscle
cramps at night and the remaining patients developed
muscle cramps both at day and night. Also, all of the
patients experienced muscle cramps that lasted for few
minutes. A study conducted by Hemanth Chatrath et al
reported the following frequency of cramp: once per
week (24%), several times per week (39%), once per day
(18%), and several times per day (20%) and 19%

reported mild pain while majority of the patients (62%)
reported severe pain,66% of the patients had cramps
during both day and night times where as 34% of the
patients experienced cramps exclusively during the night.

Table 10 and figure 9 shows the various drugs that the
patients took for the relief of cramp. The drugs include
calcium supplements(30.76%), vitamin D (23.07%) and
vitamin E (46.15%) supplements. Out of the above,
Vitamin E supplements are most commonly used for the
relief of cramp symptoms.

The data collected from the patients case chart shows
that the most commonly prescribed diuretics are
furosemide, torsemide, spironolactone and
hydrochlorthiazide. Among these torsemide (31.73%)
and furosemide(30.76%) are most common. Among the
different diuretics prescribed in patients with muscle
cramps, furosemide is the most common i.e., 42.10% of
patients are using furosemide for different conditions.
The daily dose of each diuretic varies in different
patients depending on the severity of their clinical
condition. The daily doses of each diuretic collected
from the patients case chart are as
follow:Furosemide(80mg,60mg,50mg,40mg,20mg,10mg
), Torsemide(40mg,25mg,20mg, 10mg, 5mg),
Spironolactone (100mg,50mg,25mg),
Hydrochlorthiazide (100mg). Among these drugs the
frequently used diuretic in the general population and in
patients with muscle cramps is Furosemide with a daily
dose of 40mg(table 11 and fig 10).

Descriptive statistics such as percentage were used to
characterize the study population. Association of
presence of muscle cramp with selected demographic
variables and clinical variables and association of CSS
score with age and sodium levels were found out using
y2 test. A P value of <0.05 was considered to be
statistically significant. The P value shows that age,
gender and potassium level has no association with
muscle cramps i.e., age and gender does not influence
muscle cramps (table 20). Table 21 shows that, sodium
level is significantly associated with CSS>9.

CONCLUSION

Muscle cramps, notably nocturnal leg cramps, are
common symptoms experienced by general medical
patients, particularly the elderly. Their aetiology is varied,;
most commonly, these cramps are idiopathic.In this
study we have evaluated the prevalence and management
of diuretic induced muscle cramps in the study
population. We collected patient details of 104 patients
who had a history of diuretic use for at least 3 months.
The study population consist of 56.73% males and
remaining females. 75% of the study population comes
under the age group 65-75 years.The current study
highlights  the  association of sodium levels
(hyponatremia) with muscle cramps just as in previous
studies. Out of the 19 patients with muscle cramps
53.33% of the patients have hyponatremia. The
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association between muscle cramps and hyponatremia
was found significant (P value= 0.025) when statistical
analysis was performed using Chi-Square test. The
pattern of diuretic use in the study population (patients
with muscle cramps) is
Furosemide>Tosemide>Spironolactone>Hydrochlorthiaz
ide with furosemide 40mg being the most commonly
prescribed (30.76%).

The current study shows calcium supplements (30.76%),
vitamin D (23.07%) and vitamin E (46.15%)
supplements are prescribed for the relief of cramps of
which vitamin E (46.15%) is the most common.

Despite a thorough and systematic evaluation in the
current prospective study, we failed to show other
predictors for occurrence of muscle cramps, including
serum potassium level, serum calcium and magnesium
levels because these measures were not available in the
majority of patients. Although, vitamin E is the most
commonly prescribed drug for the relief of muscle
cramps, we failed to assess the effectiveness of vitamin E
in treating muscle cramps.
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