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Abstract: Objectives: To assess the effect of isotonic normal saline (NS) versus water post-Ryles Tube (RT) feed-
ing upon hyponatremia and blood parameters in Intensive Care Units (ICU) admitted patients. Methods: A parallel
group randomized controlled trial design. The total sample size taken for this pilot trial was N = 50 as a thumb rule
(n =25 in each arm) selected by using a simple random sampling method. The sample was ICU-admitted patients
with mild and moderate hyponatremia.at tertiary care hospital, Rishikesh. Intervention-20 mL Isotonic 0.9% nor-
mal saline (NS) among the experimental group vs. 20 mL water in the control group after each 9 am Ryles tube
feeding respectively for three continuous days. At baseline and follow-up electrolytes, blood parameters, Glasgow
Coma Scale (GCS), and blood pressures were assessed post-one hour of intervention daily for day-1, 2, 3 & 5.
Data were analyzed by using descriptive & inferential statistics in the SPSS software 23.0 version. Results: There
was a significant difference found between the experimental and control groups for the post-test value of serum
sodium levels, GCS, Systolic Blood Pressure, and Diastolic Blood Pressure (DBP) at day 1 of administration of nor-
mal saline intervention with p-value < 0.0001. However, it was found significant at day 5 between both groups for
the above-mentioned variables. Conclusion: The intervention of normal saline was found to be a cheaper and more
effective remedy to treat hyponatremia and reduce mortality among ICU-admitted patients due to deterioration in
bio-physiological parameters.
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Introduction serum sodium concentration is large or rapid
(occurring over hours). The associated condi-
tions are usually termed hypovolemic, isovolu-

mic, and hypervolemic hyponatremia [4, 5]. The

Hyponatremia (< 135 mmol/L) is the single
most frequent electrolyte disturbance encoun-

tered in the intensive care unit (ICU), affecting
as many as 24.5% of the patients, depending
on its biochemical definition. These previous
studies evaluated hyponatremia during ICU
admission, although new-onset hyponatremia
is easily detected in clinical practice [1]. This
ADH release may be related to stimuli such as
pain, anxiety, fever, and vomiting, reducing the
capacity to excrete free water and increasing
the risk of hyponatremia in these patients [2,
3]. The complications of hypotonic hyponatre-
mia are more severe when the decrease in

leakage moves proteins, electrolytes, and water
from the intravascular compartment to the
interstitial space. This allows immune media-
tors to reach the site of injury or infection, caus-
ing edema [6, 71].

Isotonic saline has been the most commonly
used crystalloid for fluid resuscitation in ICUs
[8]. Ryles tube (RT) feeding was primarily used
in intensive care units to provide nutritional
support for the patients. Normally, 20-30 ml of
water is given after Ryles tube feeding in ICU
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patients to flush out the food materials.
Hyponatremia in SIADH is characterized by an
increase in total body water with decreased
total body sodium [9, 10].

In the Northern India-Sub-Himalayan region, to
per best of our knowledge, no randomized con-
trolled trial online literature was found in this
area for correcting hyponatremia by normal
saline after Ryles tube feeding in critically ill
patients. As nurses provide care, they give
Ryles tube (RT) feedings to patients every day.
The motivation to do this comes from day-to-
day professional experiences working in critical
care areas. The unnecessary pricking of the
patients for correcting hyponatremia by IV
route of normal saline administrations further
requires proper monitoring and intake-output
or can lead to the risk of phlebitis or infiltration
of that area. Nurses are the best medium to
provide this intervention smoothly as well as
monitor the clinical parameters closely.

The clinical significance includes the nasogas-
tric route of administration via Ryles Tube,
which will help reduce the need for close moni-
toring of intravenous interventions for correc-
tions of fluid and electrolyte imbalances, ulti-
mately reducing the prevalence of IV site
infections, phlebitis, or any other complica-
tions.

Therefore, we aim to conduct this study in ICU
patients by assessing the effect of normal
saline (0.9%) vs. free water post-RT feeding
upon hyponatremia and blood parameters.

Methodology (CONSORT-2010 guidelines)
Study design

A parallel group randomized Controlled Trial
design was adopted for the present study.

Study sample and setting

The participants for the study were adults with
mild to moderate hyponatremia admitted to an
Intensive Care Unit at a tertiary care hospital in
Rishikesh, Uttarakhand.

Eligibility criteria: Inclusion criteria were pa-
tients with age > 18 years, ICU stays > 48
hours, and mild hyponatremia (130-134
mEq/L), as well as moderate hyponatremia
(125-130 mEq/L), who were included in the
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study. Exclusion criteria were patients with any
history of pituitary adenoma disease, chronic
kidney disorders (CKD), and chronic liver dis-
ease (CKD), and any history of intake of drugs
such as ACE inhibitors, Heparin, diuretics,
antidepressants, antipsychotics, and antie-
pileptics.

Sample size calculation

The sample size was estimated using the
Winpepi® program (http://www.brixtonhealth.
com/pepidwindows.html).

Required sample size = 24 (for each arm)
[Inflated to compensate for the loss of 10% of
subjects], to estimate a mean (simple random
sample): Confidence level = 95%; acceptable
error = 5; assumed S.D. = 11; expected loss of
subjects = 10%. The final sample size was cal-
culated at 50 (25 in each arm) because it was a
pilot trial (using the rule of thumb technique)
collected within six months.

Randomization: Randomization was done by
using a simple random sampling technique of
a computer-generated random number table
with a block size of 4 as 52 and SEED no.:
15881205688032 from an independent per-
son outside the research team was used for
the study.

Allocation: It was done by using the sealed
envelope method (SNOSE) with a ratio of 1:1
into each arm for the study.

Blinding: Participants and the outcome asses-
sor were blinded in this pilot trial, but the inves-
tigator was not.

Interventions: The experimental group received
a maintenance dose of 20 mL of isotonic
0.9% normal saline, whereas the control group
received 20 mL of free water post-Ryles Tube
feeding daily at 9 a.m. for three continuous
days (day 1 to day 3). Then intervention stopped
on the fourth and fifth days; only free water was
given to both groups along with measurements
of electrolytes and blood parameters post-
Ryles tube feeding, as mentioned in Figure 1:
CONSORT flow chart.

Blood investigations

Blood parameters include serum sodium (Na),
chloride (Cl), urea, creatinine, calcium (Ca), uric
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Eligibility Criteria (N=100)

e ICU stay >48 hours

Mild hyponatremia (130-134 mEqL)
¢ Moderate hyponatremia (125 130mEq/L)

Excluded (N=50)

[ Enrolment ] 5 & Any history of pituitary adenoma

CED, & CLD disease. History of drugs
intake such a3 ACE inhibitors, Heparin
® Diuretics, Antidepressamts,

® Electrolytes, Blood parameters, GCS, Blood
pressure were assessed simultaneously.

Randomization antipsychotics, Antiepileptics
|t SRR | )
Experimental group A (n=25) Control group B (n=25)
® Received Isotonic 20mL 0.9% NS after RT ¢ Received 20ml water after RT feed
feed (1=25) (2=25)

® Electrolytes, Blood parameters, GCS,
Blood pressure were assessed
simultaneously.

r

Follow-up day-1,2,3 ]

v

3 days continuous intervention
Received Isotonic 20mL 0.9% NS after RT feed
No loss-to follow up

3 days continuous intervention

® Received 20mL water after RT feed
¢ No loss to follow-up

[ Follow- up day-5 ] l

5% day
® Received 20mL water after RT feed

®  No loss-to follow up

5% day
® Received 20mL water after RT feed

®  No loss-to follow up

[ Analysed (N=50)

No loss to follow-up ] Figure 1. CONSORT chart.

acid, potassium (K), and other parameters
include systolic blood pressure (SBP) and dia-
stolic blood pressure (DBP), the Glasgow coma
scale (GCS) (Total score: 15). The grading of
GCS includes: mild GCS = 13-15, moderate
GCS =9-12, and severe GCS = 3-8. The use of
GCS was suggested in a previous study to
assess the impact of early correction of hypo-
natremia on overall prognosis as well as neuro-
logical outcomes due to brain edema among
ICU-admitted patients [11]. The purpose of this
tool was to check for any deterioration in con-
sciousness or improvement due to intervention
among hyponatremia participants.

Data collection procedure

Participants in both groups were screened for
eligibility criteria and enrolled in the study by
giving informed consent, then socio-demo-
graphic and clinical variables and blood param-
eters were taken. The total duration of the
study was five days at baseline with follow-ups
one hour post-intervention on all days 1, 2, 3,
and 5 for measuring serum electrolytes such
as Na, Cl, GCS, SBP, and DBP. At baseline,
blood samples were taken to measure electro-
lytes, and blood parameters were recorded
before and after one hour daily for three days
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Table 1. Baseline distribution of socio-demographic and
clinical variables between both groups (N = 50)

Experimental

Control group

Variables roup (n =25 n=25
g 22%) ) ( £ (%) ) value

Age (in years) 41.7+10.07 41.6+10.37 0.99
Sex

Male 13 (52%) 16 (64%) 0.59
Education

Uneducated 5 (20%) 5 (20%) 0.58

Primary school 13 (52%) 11 (44%)

Secondary school 6 (24%) 10 (40%)
Habitat

Rural 18 (72%) 21 (84%) 0.62
BMI

Normal 17 (68%) 21 (84%) 0.41

Underweight 7 (28%) 5 (20%)
Hypertensive

Yes 15 (60%) 13 (52%) 0.37
Diabetes Mellitus

Yes 13 (52%) 14 (56%) 0.98
History of heart disease

Yes 6 (24%) 5 (20%) 0.62
Type of tobacco abuse

Non-user 13 (52%) 12 (48%) 0.72

Tobacco Smoking 6 (24%) 6 (24%)

Both 5 (20%) 8 (32%)
Pattern of alcohol use

User 5 (20%) 6 (44%) 0.84
Baseline urea 60.5+51.60 33.35+42.55 0.09°
Baseline creatinine 1.61+1.70 2.19+1.79 0.25
Baseline potassium 3.41+0.76 3.21+0.65 0.32
Baseline calcium 8.47+£2.77 8.20+1.32 0.66
Baseline uric acid 5.65+3.16 5.33+2.38 0.66°
Length of hospital stay 8.91+5.23 9.55+3.90 0.62

dentiality and anonymity were well ma-
intained. All ethical standards of the
IEC, Declaration of Helsinki, ICMR, and
good clinical practices were followed in
the study.

Statistical methods

The data were analyzed using SPSS
23.0 version software (IBM, Chicago)
with appropriate descriptive and infer-
ential statistics to generate results.
The normality of data regarding blood
parameters had been assessed using
the Kolmogorov-Smirnov test, with a
p-value > 0.05 showing data as nor-
mally distributed and proceeding for
the parametric test, and vice versa. All
socio-demographic and clinical vari-
ables were tabulated as frequency per-
centages, and the Chi-Square or Fisher
exact test was used where appropri-
ate. The continuous data of the blood
parameters were analyzed using para-
metric testing (independent t-test or
Mann-Whitney U test as appropriate)
and RM-ANOVA testing for the time-
series measurements of values, with a
p-value considered significant < 0.05
and 95% confidence intervals. The pri-
mary outcome was a change in sodium
levels, and the secondary outcomes
were a change in selected blood pa-
rameters (Cl, SBP, DBP, and GCS sta-
tus). If any harmful effect due to the
intervention of normal saline occurr-
ed, it would be reported to the IEC
(Institutional Ethical Committee) of

Note: Chi-square test and ®Mann-Whitney U test, “p value considered as

significant < 0.05.

with interventions. The last venous blood sam-
ple was taken on the fifth day without any inter-
vention provided to any group for assessing any
relapse of hyponatremia among samples.

Ethical approval

Ethical approval was obtained from the institu-
tional ethical committee (IEC), a tertiary care
hospital in Rishikesh (AIIMS/IEC/19/1298),
and the Clinical Trial Registry of India (REF no=
CTRI/2021/06/044318). All participants filled
out an informed consent form, and their confi-

the hospital, and the trial would be
stopped. However, in our study, no
harmful effect was reported.

Results

No drop-outs were reported in the study; hence,
N = 50, and all participants entered the analy-
sis phase. The study results were divided into
two main sections: Section 1 (socio-demo-
graphic and clinical profiles) and Section 2 (out-
come variables for Na, Cl, GCS, SBP, and DBP).

Section 1: socio-demographic and clinical
profiles of participants

Table 1 presents the baseline distribution of
socio-demographic and clinical characteristics
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Table 2. Change in blood sodium (Na) (in mEq/L) levels between both groups (N = 50)

Experimental group  Control group (n = 25) 95% Lower 95% Upper

Variable (n=25)(Mean +SD) __(Mean + SD) C.l. ci  tvalue(pvalue)
Baseline 127.12426.42 127.96+18.86 2.3 0.46 -1.26 (0.20)
Immediate post-test 129.12+20.62 126.12+26.95 -4.66 -1.94 -4.89 (< 0.0001%)
Day-2 post-test 130.35+18.96 126.80424.45 4.76 228  -5.72(<0.0001)
Day-3 post-test 131.12+16.08 126.62+23.18 5.61 336 -8.01(<0.0001")
Day-5 post-test 126.97415.72 126.89+20.69 111 0.96 0.15 (0.88)

Note: Independent ‘t’ test used, “p value considered as significant < 0.05.

of the 50 participants in the experimental and
control groups. The mean age matches bet-
ween the experimental and control arms were
41.7+10.07 and 41.6+10.37 years, respective-
ly, with a p-value of 0.99. The current study
matched the age, sex, education, and habitat
of both groups with a p-value > 0.05. Similarly,
all the clinical characteristics, including body
mass index (BMI), the status of hypertensive,
diabetes mellitus, history of heart disease, type
of tobacco abuse, alcohol abuse, baseline
serum urea, creatinine, potassium, calcium,
uric acid levels, and length of hospital stay,
were matched between the two groups with a
p-value > 0.05.

Section 2: outcome variables of participants

Table 2 shows that, in the experimental group,
there was a significant improvement in the
mean change in blood sodium level from base-
line to immediate post-test day 1 (127 vs. 127),
at day 2 (129 vs. 126), and at day 3 follow-up
(131 vs. 126) compared to the control group,
respectively, with a p-value of < 0.0001. Al-
though this change was not reported on day 5
without any intervention in any group, it was
found to be similar to 126 vs. 126 in the experi-
mental and control groups, respectively, with a
p-value of 0.88. Hence, normal saline was
found to be effective in improving sodium levels
compared to free water post-RT feeding on
days 1, 2, and 3.

Table 3, the Repeated Measures ANOVA test
was used for continuous time series data for
serum sodium levels in the control group and
showed only a significant difference from base-
line to day 1 but not in other time series of days
2, 3, and 5 at a p-value < 0.05.

However, the RMANOVA continuous time series
for serum sodium level of the experimental
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group was found to be significant from baseline
to days 1, 2, and 3, but not on day 5. Similarly,
on day 5, serum sodium was significantly differ-
ent from days 1, 2, and 3 and not on the base-
line at a p-value < 0.05.

Table 4 findings reported that, in the experi-
mental group, there was a significant improve-
ment in the mean change in GCS score from
baseline to immediate post-test (6.2 vs. 8.13)
compared to the control group with a p-value <
0.0001. Although this change was not reported
on day 2 (7.08 vs. 6.56), day 3 (7.08 vs. 6.23),
and day 5 (7.12 vs. 5.96) were found to be simi-
lar in the experimental and control groups,
respectively, with a p-value > 0.05. Hence, nor-
mal saline was only found to be effective in
improving GCS scores immediately after inter-
vention compared to free water post-RT
feeding.

Table 5 findings suggested that, in the experi-
mental group, there was a significant mainte-
nance of mean change in SBP (mmHg) from
baseline to immediate post-test (119 vs. 130)
with a p-value < 0.0001. Although this change
was not reported on day 2 (123 vs. 130), day 3
(124 vs. 133) and day 5 (126 vs. 131) were
found to be similar in the experimental and con-
trol groups, respectively, with p-values > 0.05.
Hence, normal saline was only found to be
effective in maintaining SBP immediately after
intervention compared to free water post-RT
feeding.

In Table 6, findings suggested that, in the
experimental group, there was significant main-
tenance of the mean change in DBP (mmHg)
from baseline to immediate post-test (78 vs.
72) with a p-value < 0.0001. Although this
change was not reported on day 2 (84 vs. 87),
day 3 (86 vs. 88) and day 5 (85 vs. 88) were
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Table 3. Repeated measure ANOVA for Serum Sodium for control and experimental group (n = 25 each)
Serum Sodium levels of control group (free water) (n = 25)

S. No Baseline Day-1 Day-2 Day-3 Day-5
Baseline - 0.30 (0.004") 0.22 (0.15) 0.37 (0.37) 0.41 (0.66)
[0.34; 1.56] [0.13; 0.79] [-0.46; 1.18] [-0.68; 1.04]
Day-1 0.30 (0.004%) - 0.32 (0.058) 0.32(0.07) 0.40 (0.06)
[-1.56; -0.345] [[1.2; 0.02] [-1.27; 0.05] [-1.6; 0.04]
Day-2 0.22 (0.15) 0.32 (0.058) - 0.33(0.93) 0.36 (0.68)
[-0.79; 0.13] [-0.024; 1.29] [-0.65; 0.71] [-0.89; 0.59]
Day-3 0.39 (0.36) 0.32(0.07) 0.33(0.93) - 0.28 (0.54)
[-1.18; 0.46] [-0.05; 1.27] [-0.71; 0.65] [-0.76; 0.41]
Day-5 0.41 (0.66) 0.40 (0.06) 0.36 (0.68) 0.28 (0.54) -
[-1.04; 0.68] [-0.04; 1.61] [-0.59; 0.89] [-0.41; 0.76]
Serum Sodium levels of experimental group (Norma saline) (n = 25)
S. No Baseline Day-1 Day-2 Day-3 Day-5
Baseline - 0.58 (0.04%) 0.42 (0.001%) 0.43 (0.001%) 0.52 (0.06)
[-2.43; 0.04] [-3.2;-1.4] [-4.0; -2.2] [-0.05; 2.11]
Day-1 0.58 (0.04%) - 0.47 (0.02%) 0.46 (0.001%) 0.45 (0.0017)
[0.04; 2.4] [-2.09; -0.15] [-2.8;-0.92] [1.33; 3.21]
Day-2 0.42 (0.001%) 0.47 (0.025%) - 0.19 (0.001%) 0.36 (0.0001%)
[1.48; 3.23] [0.15;2.09] [-1.16; -0.36] [2.63; 4.15]
Day-3 0.43 (0.001%) 0.46 (0.001%) 0.19 (0.001%) - 0.34 (0001%)
[2.21; 4.02] [0.92; 2.83] [0.36; 1.16] [3.44; 4.6]
Day-5 0.52 (0.06) 0.45 (0.001%) 0.36 (0.0017) 0.344 (0.001") -
[-2.11; 0.05] [-3.21;-1.3] [-4.15; -2.63] [-4.86; -3.44]

RMANOVA for measurements at continuous time points, standard error (p value), [95% Confidence interval] = lower Cl; Upper
Cl; "p value < 0.05 considered as significant.

Table 4. Change in GCS (Glasgow coma) scores levels between both groups (N = 50)
Experimental group  Control group (n = 95% Lower 95% Upper

Variable

(n = 25) (Mean +SD)  25) (Mean + SD) C.l. Cll. tvalue (p value)
Baseline 6.20+4.13 511+3.82 147 3.35 0.97 (0.1239)
Immediate post-test 6.20+4.13 8.13+1.43 81.2 69.0  -24.76 (< 0.0001%)
Day-2 post-test 7.08+4.43 5.65+3.58 0.85 371 1.25 (0.195%)
Day-3 post-test 7.08+4.26 6.23+3.69 -1.40 311 0.75 (0.49%)
Day-5 post-test 712+4.37 5.9643.42 1.06 3.38 1.05 (0.25%)

Note: ¥Mann Whitney U test, “p value considered as significant.

Table 5. Change in Systolic blood pressure (SBP) (in mmHg) between both groups (N = 50)
Experimental group (n Control group (n = 95% Lower 95% Upper

Variable

= 25) (Mean +SD)  25) (Mean + SD) C.l. Cll. tvalue (p value)
Baseline 120.88+19.6 116.04+20.27 6.52 16.1 0.85 (0.39)
Immediate post-test 119.29+20.1 130.3+37.4 106.1 1223 0.86 (< 0.0001")
Day-2 post-test 123.33+19.31 130.54+18.18 178 3.40 -1.36 (0.17)
Day-3 post-test 124.38+18.69 133.19+18.10 19.2 1.64 -1.69 (0.09)
Day-5 post-test 126.04+18.26 131.65+20.51 16.6 5.46 -1.01 (0.31)

Note: ®Mann Whitney U test, Independent ‘t’ test used, "p value considered as significant.

found to be similar in the experimental and con- Hence, normal saline was only found to be
trol groups, respectively, with p-values > 0.05. effective in maintaining DBP immediately after
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Table 6. Change in Diastolic blood pressure (DBP) (in mmHg) between both groups (N = 50)

Experimental group  Control group (n= 95% Lower 95% Upper

Variable (n = 25) (Mean + SD)  25) (Mean + SD) C.. C.. tvalue (p value)
Baseline 78.62+13.61 79.46+14.80 -8.94 727 -0.20 (0.83)
Immediate post-test 78.3+x13.4 72.3+19.3 106.1 122.3 -9.46 (< 0.0001%)
Day-2 post-test 84.75+12.52 87.69+10.79 -9.57 3.69 -1.36 (0.37)
Day-3 post-test 86.87+14.85 88.11+10.63 -8.54 6.06 -0.34 (0.73)
Day-5 post-test 85.50+£11.25 88.84+14.90 -10.9 4.21 -0.89 (0.37)
Note: Independent ‘t’ test used, “p value considered as significant < 0.05.
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intervention compared to free water post-RT
feeding.

In Figure 2, post-test day 1, serum chloride lev-
els, GCS scores, and DBP levels showed a posi-
tive correlation with post-test day 1 serum sodi-
um levels. In contrast, systolic blood pressure
showed a negative deflection in the graph with
relation to post-test serum sodium levels, sug-
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gesting that after treatment of hyponatremia,
there will be a decrease in the chances of
hypertension occurrence.

Discussion

Hyponatremia is one of the most common elec-
trolyte imbalances in patients admitted to the
intensive care unit. In this study, it is reported
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that more than two-thirds of the patients
(77.8%) developed delirium after 72 hours of
mechanical ventilation.

In this pilot randomized controlled trial, we have
seen an increase in serum sodium concentra-
tion after giving isotonic 0.9% normal saline
post-Ryles tube feeding to treat hyponatremia
among patients admitted to the intensive care
unit.

A significant difference was found in the experi-
mental groups compared to the control groups
for the post-test value of serum sodium levels,
GCS scores, SBP, and DBP at day 1 (immediate
post-test one hour) of administration of normal
saline post-RT feed at a p-value of 0.0001.
However, no significant difference was found
for GCS, SBP, and DBP levels on days 2, 3, and
5, and for serum sodium, only on day 5, no dif-
ference was found between both groups at a
p-value of > 0.05. Similarly, serum chloride was
not found to be significantly affected on days 1,
2, 3, or 5 (data not shown).

Previous studies [12-14] showed that hypona-
tremia is present in 5.2% of total admissions.
The medical emergency of severely symptom-
atic hyponatremia includes signs of somno-
lence, obtundation, coma, seizures, and cardio-
respiratory distress.

These findings concur with the existing studies
on the effectiveness of isotonic normal saline,
which reported that 30 patients were included,
aged 72 years (60-80), of which 50% were
women. 24 Na was = 8 mmol/L/24 hrs in 33%,
> 6 mmol/L/24 hrs in 50%, and < 4 mmol/L/24
hrs in 30 [15]. Likewise, another study from
Belgium reported that mild hyponatremia in-
creased from baseline NA levels to post-test
(128-135 mEq/L), whereas, in the second
group, Na increased from 111 to 122 mEq/L
in one day with a p-value < 0.001 [16].
Additionally, according to one interventional
study comparing isotonic 0.9% normal saline
with 0.45% saline to correct hyponatremia, the
results indicate that there was no significant
difference between the two groups in sodium
(P = 0.94), systolic (P = 0.81), or diastolic (P =
0.73) blood pressure. So, the results of this
study showed that the administration of hypo-
tonic fluids was an appropriate treatment strat-
egy for patients who would not face the risk of
hyponatremia [17].
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Additionally, a randomized, controlled open
study conducted in which the use of isotonic
fluid as maintenance therapy prevents iatro-
genic hyponatremia in pediatrics reported that
at the time of admission to the hospital, no dif-
ferences in hyponatremia or the percentage of
hyponatremia were found between groups at
baseline. At 24 hrs, the percentage of hypona-
tremia in the hypotonic group was 20.6% as
opposed to 5.1% in the isotonic group (P =
0.02). The use of isotonic fluids decreases the
risk of hyponatremia compared with hypotonic
fluids at 24 hrs following infusion, which aligns
with the present study findings [18].

In the case of moderate-to-severe hyponatre-
mia, CNS symptoms were most common and
were present in 61% of the patients. Among
100 patients, 52% of the patients were con-
scious, while 48% of the patients presented
with altered sensorium. Seeing the comorbidi-
ty, hypertension was present in 49% of patients,
whereas diabetes mellitus was noted in 29% of
patients. The most common system involved
was the CNS (43%), followed by the abdominal
(21%), renal (15%), cardiovascular (12%), and
respiratory (9%) systems [19].

A recent meta-analysis revealed that balanced
fluids showed more benefits than isotonic
saline in maintaining electrolytes and acid-
base balance postoperatively among patients
undergoing the non-renal surgical procedure.
However, a meta-analysis comparison between
isotonic saline and balanced fluids in ICUs and
operating rooms showed no difference in AKI
or in-hospital mortality between the two fluid
types [20].

According to a study [21], the administration of
isotonic saline in the maintenance of parenter-
al fluids is the most important preventive mea-
sure that can be taken to prevent hyponatremia
in children receiving parenteral fluids. Isotonic
saline is also more beneficial to patients than
free water.

Strengths and limitations

The parameters used in this methodologically
strong RCT to assess the outcome are highly
specific and sensitive. It includes a nasogastric
route of administration via the Ryles Tube,
which will help reduce the need for intravenous
interventions for corrections of fluid and elec-
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trolyte imbalances, ultimately reducing the pre-
valence of IV site infections, phlebitis, or any
other complications. Although the study had a
limited sample size, as it was just a pilot trial at
a single center, it included multiple disease
factors.

Conclusion

Our study generated quality evidence that indi-
cates that the cheap, safe, and easily available
intervention of isotonic, 0.9% normal saline,
which was given through the Ryles tube route,
was effective for treating hyponatremia among
the patients admitted to the intensive care
unit without any harmful effects reported. The
researcher recommended that this study be a
multicentered trial with a larger sample size for
better clarity in this area. A future trial can be
done to assess the effectiveness of hyponatre-
mia-corrective interventions with isotonic fluids
through the Ryles tube versus intravenous (IV)
routes.
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