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Comparison between two Fluid Management Techniques of Ringer lactate and
Hydroxyethyl Starches in cases of Burn
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Nauman Ashraf’

Abstract

Background: Fluid replacement is one of the important issues in the management of burn cases.

Objective: To compare the outcome between Ringer lactate and Hydroxyethyl starches (HESs) in cases with burn
injuries.

Methodology: Study design: Randomized controlled trial. Place and duration of study: Department of Plastic
Surgery, Sheikh Zayed Hospital, Rahim Yar Khan, from June to December 2018. Study subjects selected were those
who had a burn of any type (thermal, chemical, electric) and at least more than 10% of the surface area of the body. The
cases were then divided into two equal groups. The fluid requirement was calculated according to the Parkland
formula. After this, the cases in group A were given Ringers lactate solution 500 ml while those in group B were given
500 ml of 6% hydroxyethyl starches (HESs) and further fluid was administered in group A as ringer only and in group
B asringer and HES in a ration of 2: 1. The cases were then followed to look for various outcomes in the form of urine
output, serum creatinine, and mean hospital stay.

Results: In this study, there were a total of 60 cases (30 in each group). The mean age in group A and B was 17.33+5.39
vs 19.11+4.79 years (p= 0.33). Mean hospital stay was 14.654+3.31 vs 13.49+2.78 days with p= 0.41. Mean urine
output per day was 1645.81+£143.47 vs 1705.31£165.83 ml with p= 0.43 and mean creatinine in group A and B was
1.79+0.38 vs 1.83+0.44 with p=0.86.

Conclusion: There was no significant difference in both the groups regarding urine output, creatinine, and mean
hospital stay.
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Introduction

Worldwide, the incidence is on the rise regarding
burn cases and specialized centres are being
designed at the endpoints to provide better and
safer management via specialized and structured
programs to such cases to avoid the high degree of
morbidity and mortality associated with such
cases." The numbers are still higher in
underdeveloped and developing countries and
might be due to a lack of resources.” Burn injuries
can be due to thermal, electrical, chemical, and
various other subtypes and can lead to a wide
variety of physiological and pathological changes
in the body and especially where it involves the
greater surface area. There are a number of scoring
methods and the rules of nine is most widely
practiced to grade the severity of the injury.™

Skin is the best dressing and its loss in cases of burns
can lead to not only an increased risk of infections but
also ends up in diverse hemodynamic changes and
it's a nidus for a great amount of fluid, electrolyte,
and protein losses. This all in conjunction leads to
diverse hemodynamic and acid-base disturbances in
the body which can impair the normal functionality
of the body and pose certain problems.™

Fluid replacement is one of the great challenges in
the burn cases and there is always an ongoing debate
regarding the choice and rate of fluid administration
as increased permeability leads to increased losses
and excess free fluid can also cause tissue edema.
Parkland's formula is the most commonly used for
fluid resuscitation and choice of fluid is always
controversial and saline and ringer lactate both are
used and practiced globally.” In burns patients
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resuscitation or revival with isotonic crystalloid
fluid, such as Lactated Ringer has been
customarily utilized in patients to gauge the sum
of substitution liquid required in the initial 24
hours of injury (the main portion of the liquid is
given inside 8 hours), with the adequacy observed
through crucial signs and urinary output.’
However, these endpoints ought to have been
investigated in ongoing examinations on the
grounds that noninvasive boundaries might be
deficient for identifying malperfusion. Huge
volumes of revival liquid have been related to an
expanded danger of "fluid creep" resulting in
infectious complications, Acute Respiratory
Distress Syndrome (ARDS), and mortality.™’
Hypertonic liquid revival gives off an impression
of being an alluring decision since a mixture of
hypertonic sodium increases plasma osmolality
and limits cell edema development. Also,
intravenous organization of colloid arrangement,
which makes a higher osmotic weight applied by
proteins, can pull in water from cells into the blood
vessels. However, the utilization of colloid
arrangements, for example, hydroxyethyl starch
(HES) to revive patients with consumes stays
disputable in light of the fact that it might improve
the danger of over-burdening of colloids in
interstitial compartments. Numerous
investigations have assessed whether a
hypertonic, a hyperoncotic, or an isotonic
arrangement is a superior decision for liquid
revival in patients with serious consumes. " Itis a
fact that fluid loss is the major problem faced after
major burn injuries, and effective fluid
resuscitation is one of the focus of burn treatment
of today. This study was planned to compare the
outcome between Ringer lactate and
Hydroxyethyl starches (HESs) in cases with burn
injuries.

Methodology

This was a quasi-experimental study that was
carried out at the Department of Plastic Surgery,
Sheikh Zayed Hospital, Rahim Yar Khan from
June to December 2018. In this study, the cases of
either gender and age more than 5 years were
included. Consecutive subjects were selected that
had burn of any type (thermal, chemical, electric)
and at least more than 10% of the surface area of
the body presenting within 24 hours and having
normal serum creatinine levels. The cases were

then divided into two equal groups by random
number allocation method. The cases in both the
groups were managed according to standard
protocols of the burns and prophylactic and
therapeutic pain killers and antibiotics were
administered and local creams were applied
according to the standard guidelines. The fluid
requirement was calculated according to the
standard Parkland formula and 1 litre of ringer
lactate was given to both the groups. After this, the
cases in group A were given Ringers lactate solution
500 ml while those in group B were given 500 ml of
6% hydroxyethyl starches (HESs) and further fluid
was administered in group A as ringer only and in
group B as ringer and HES in a ration of 2:1. The
cases were then followed to look for various
outcomes in the form of urine output, serum
creatinine and mean hospital stay. Ethical approval
was sought from Institutional Review Board. The
data were entered and analyzed by SPSS-version
23.0. Qualitative variables were compared by chi-
square test and quantitative with the help of an
independent sample t-test and post-stratification p-
value of less than 0.05 was taken as significant.

Results

In this study, there were a total of 60 cases (30 in each
group). The mean age in group A and B was
17.33+5.39 vs 19.11+4.79 years (p= 0.33) and the
mean duration of the burn was 3.87+0.73 vs
3.514£0.67 hours with p= 0.67 as in table I. There
were 20 (66.67%) vs 19 (63.33%) males in groups A
and B with p=0.33 as in table II. Mean hospital stay
was 14.65+3.31 vs 13.4942.78 days with p= 0.41.
Mean urine output per day was 1645.81+£143.47 vs
1705.31£165.83 with p= 0.43 and mean serum
creatinine in group A and B was 1.79+0.38 vs
1.83+0.44 with p=0.86 as in table III.

Table-I: Quantitative study variables (n= 30 in
each group)
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Group
Variables P value
A B
Mean = Mean + SD
SD
Age (years) 17.33+£5.39 | 19.11+4.79 0.33
Weight (kg) 32.14+5.43 | 35.13+£8.03 0.45
Duration of burn| 3.87+0.73 3.514+0.67 0.67
(hrs)
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Table - II: Qualitative study variables (n=30 in
each group)

Group
Variables A | B P value
Sex
Male 20 19 (63.33%)
(66.67%) 0.33
Female 10 11 (36.67%)
(33.33%)
Burns Category
<30% TBSA 14 13 (43.33%)
burn (46.67%)
30-60% TBSA 12 (40%) | 14 (46.67%) 0.67
burn
> 60% TBSA 4 (13.33%) 3 (10%)
burn

Table-III: Comparison of outcome in both
groups

Group
, A B P
Variables value
Mean = SD Mean = SD
Hospital stay| ) 5.3 3 13.4942.78 | 0.41
(days)
Mean urine |, ¢\ s o1 14347 [ 170531416583 | 043
output (ml)
Mean serum
creatinine 1.79+0.38 1.83+0.44 0.86
(mg/dl)
Discussion

Fluid replacement is one of the cardinal points in
the management of burn cases as an immense
change is noted in the fluid, electrolyte, protein
and acid-base status of the body. Increased
permeability leak and losses are the mainstay of
the underlying pathology. Crystalloids are
considered as the treatment of choice for fluid
replacement therapy but data has shown the role of
colloid as well as have larger molecule and are
unable to leak through the highly permeable
membrane.”"’

In the present study, the mean hospital stay was
14.65+3.31 vs 13.49+2.78 days with p= 0.41.
Mean urine output per day was 1645.81+143.47
vs 1705.31£165.83 with p= 0.43 and mean
creatinine in group A (managed with ringer
lactate) and B (managed with hydroxyethyl
starches) was 1.79+0.38 vs 1.83+0.44 with p=
0.86. These results were comparable to the studies

done in the past which did not find any significant
difference in both the groups and also found no bad
outcome in cases that were managed with HES.""”
According to a study done by Bechir M et al, they
used similar protocols and compared these two
modalities and included the cases that had burn area
more than 15%. They also did not find any significant
difference in terms of mean urine output with p=
0.90, mean serum creatinine of both groups with p=
0.97. However, length of hospital stay was longer
than the present study and was seen as 31 vs 29 days
in ringer vs HES group with p=0.57."

The other studies have also supported the role of HES
regarding the better outcome in fluid resuscitation.
They further described that the risk of developing
complications like fluid overload and ARDS was
lesser in cases managed with HES as compared to
aggressive fluid therapies compared. The studies not
only used 6% but also 10% HES for fluid
replacement and resuscitation but the risk of renal
failure and long term renal replacement therapies
was higher in such cases.”" The other studies
favored the use of HES 130 and revealed that this has
a benefit over other therapies in terms of a mortality
benefit."'* According to a meta-analysis done by Kao
et al, where they included 502 participants of burns
and in this analysis they divided into two groups
where they compared the iso-osmotic fluid
resuscitation group, with the hyper-osmotic group
and in the end they observed a significant decrease in
the fluid load (vol/% total body surface area [TBSA
]/weight) at 24 hours post-injury, with a mean
difference of —0.54 (95% confidence interval =
—0.92 t0 —0.17). No differences were observed in the
urine output, creatinine level, and mortality at 24
hours post-injury between groups.

According to another study done by Habib et al, they
found that resuscitation with ringer lactate only
according to standard Parkland formula was
insufficient and there was further need for the
additional sodium as well as colloids for end-organ
perfusion."” In another study done by Hu et al, they
divided the cases of burn in seven groups and
managed them with various modalities and it was
seen that the group managed with pyurate and HESC
combination was the best than the other groups like
Saline. It was further described that the saline group
was superior in renal preservation with P =<0.05)."
Similarly Guilbert P et al assessed various fluids and
didn't find any significant difference in terms of one
particular one. One had the edge in one aspect and the
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other in other terms especially saline had a better
outcome in terms of renal injury prevention.”
However, the data analyzed among 25 trials,
revealed that HES used in different strengths in
various studies has increased the risk of death
compared with crystalloid (risk ratio 1.10, 95% CI
1.02t01.19).”

Many studies have shown the evidence that burns
patients who receive more quantity for
resuscitation fluid is at more risk for
complications and death. So the chosen types and
amount of the fluid administered in major burns
patients are generating controversy. Basically,
such debates are aiming to look for an approach
that is evidence-based for adequate fluid
resuscitation.

Conclusion

This study concluded that there was no significant
difference with fluid replacement with Ringer
lactate and Hydroxyethyl starches (HESs) in cases
with burn injuries, in terms of outcome regarding
urine output, creatinine, and mean hospital stay.
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