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Abstract We assessed the effects of intravenous (IV) ascorbic acid administration on fatigue in women
undergoing laparoscopic myomectomy. We analyzed the secondary endpoint results of a randomized,
double-blind, placebo-controlled trial . Fifty patients undergoing laparoscopic myomectomy received IV
ascorbic acid (2g) or placebo (randomly 1:1 ratio) intravenously during surgery. On day 2 post-surgery,
we measured the level of fatigue using the Brief Fatigue Inventory-Korean version. Forty-five women
(experimental arm 23, control arm 22) were eligible for analysis after 5 women (experimental arm 2,
control arm 3) were excluded due to withdrawal of consent, cancellation of surgery or non-measurement
of the endpoints. The baseline and operative characteristics were similar between arms and the global
fatigue score of the experimental arm (4.56 * 2.63) was not significantly different from that of the
control arm (5.21 + 2.02, P = 0.351). However, the fatigue score of the experimental arm tended to be
lower than that of the control arm in most domains. IV ascorbic acid administration did not significantly
reduce the level of fatigue in women undergoing laparoscopic myomectomy as compared to placebo.
More research is needed to better understand the effects of ascorbic acid on fatigue in surgical patients.
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Effect of intravenous ascorbic acid administration on fatigue after laparoscopic myomectomy: A randomized, double-blind, placebo-controlled trial

1. Introduction

Fatigue is one of the most common symptoms

patients experience after surgery[1].
Postoperative fatigue has a significant impact on
the well-being of a patient after surgery[2].
Although this topic has received little interest,
surgeons have now begun to realize its
importance following surgery, giving it a label of
“postoperative fatigue’[3]. This fatigue is in
response to a series of physiologic changes that
are caused by surgical trauma, as well as the
duration of the surgeryl4,5].

In the immediate postoperative period, patients
undergoing major abdominal and gynecological
surgeries were all found to suffer from a large
increase in fatiguel6]. Oxidative stress is thought to
be an integral part of the surgical stress response,
which may cause fatiguel7,8]. Ascorbic acid is an
antioxidant that scavenges free radicals and may
thereby prevent further oxidative damagel9]. Several
studies have reported that intravenous ascorbic acid
treatment alleviates fatigue among terminal cancer
patients[10] and even in healthy office workers[11].
is still a lack of randomized

However, there

controlled studies evaluating the efficacy of
intravenous ascorbic acid[12] in reducing fatigue,
especially after surgery.

Previously, we reported the effect of intravenous
ascorbic administration on blood loss during
One of the

secondary endpoints included whether intravenous

laparoscopic  myomectomy[13].

ascorbic acid administration reduces fatigue as
studies[10,11].

Therefore, our study aimed to assess the effect of

reported in several previous
intravenous ascorbic acid on fatigue in patients

undergoing laparoscopic myomectomy as an

ancillary analysis of a randomized controlled trial.

2. Materials and methods

2.1 Overview

435

this double-blind,

placebo-controlled trial, we randomly assigned

In randomized,
patients undergoing laparoscopic myomectomy
in a 1:1 ratio to receive either 2g of intravenous
ascorbic acid or placebo starting 30 minutes
before anesthesia. Additional details regarding
this trial inclusion and

overview, including

exclusion criteria, efficacy assessment,
randomization, and adverse event, are provided
in a previous paper[13]. This study was approved
by the
university hospital (No.

September 28, 2012.

Review Board of our
B-1208/166-007) on

Institutional

2.2 Intervention

The study group received 2g of ascorbic acid
with 500mL of 0.9% sodium chloride (normal
saline) 30 minutes before the start of anesthesia,
while the placebo group was administered 500mL
of 0.9% chloride

intraoperatively. In most patients, the ascorbic

sodium for 2 hours
acid was fully infused before the operation was

completed. The clinical trial drugs were
administered intravenously using a separate line
from those used for other medications during the

surgery.

2.3 Measurement of fatigue

Previous study have shown that ascorbic acid
reduced fatigue at two hours, and persisted for
one day[l11]. Therefore we decided to measure
fatigue on postoperative day 2. We measured
fatigue using the Brief Fatigue Inventory-Korean
(BFI-K)[14],  which of 9

Fatigue and its interference were

version consists
questions.
measured by participants on a numerical rating
scale from O to 10, ranging from “no fatigue” (0)
to “fatigue as bad as you can imagine” (10). The
first 3 items evaluated the level of fatigue and the
next 6 items described the level of interference
fatigue has caused in their daily life during the

previous 24 hours. The global score for the BFI
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was calculated as the mean value of all questions.
We compared the global score and individual
item scores between the ascorbic acid and

placebo groups.

2.4 Statistical analyses

Power calculations were not performed
because this study is exploratory research of a
secondary endpoint of a previous study. All
statistical analyses were performed using SPSS
version 25 (IBM Corporation, Inc., Chicago, IL,
USA). Continuous variables were analyzed using
the independent t test or Mann-Whitney U test,
while categorical variables were analyzed using
the chi-square test or Fisher's exact test. A P
of <0.05 was

significant.

value considered statistically

3. Results

Figure 1 represents the flow diagram of this
randomized study. Among the 50 randomized
women, 2 participants in the study group were
to non-measurement of the
while 3

participants in the control group were excluded

excluded due

primary and secondary endpoint,
due to cancellation of surgery, withdrawal of
consent, and non-measurement of the primary
endpoint. Therefore 23 and 22 patients were
included in the study and control groups,
respectively.

No differences were observed in the
demographic and clinical characteristics between
the ascorbic acid group and placebo group
(Table 1). The mean age, body mass index (BMI),
number and diameter of uterine myoma, and
previous abdominal operation history were well
balanced between the 2 groups. The surgical
outcomes, including operation time, preoperative
and postoperative hemoglobin levels, and the
decrease in hemoglobin levels after surgery were

similar between the groups. In addition, the

Myoma uteri

(@=30)

]

Randomization (1:1)
Stratification : Surgeon

\
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500mL 0.9% NS 1V, ntracperatively
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2g ascorbicacid IV, intraoperatively

Excluded n=1
Withdrawal of

Ercludedn=l
Nonmeasurement of
secondary endpoint
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Laparoscopic myomectomy

P — i

Study group (n1=23) ‘ ‘ Control group (n=22)

- Operating time

- Decrease in hemoglobin level aftersurgery

- Frequency and amount of transfusion

+ Adverse events

- Brief fatigue inventory Korean version (BFLK)

Fig. 1. Study flow chart. This diagram shows the
flow of this randomized, double-blind,
parallel-group, placebo- controlled study.

transfusion rate was similar in both case. One
patient in the ascorbic acid group had grade 3
nonspecific abdominal pain for 2 days, but no
adverse events related to ascorbic acid were
detected, and oxalate was not detected in the
urine of any patient. No hemostatic drugs were

used in either group.

Level of fatigue and Global score

0

Fatigue now Usual fatizue Worst fatigue Global seore

mPlacebo O Ascorbic acid

Fig. 2A. Level of fatigue and global score of BFI-K in
each group (mean + standard deviation)
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1

0
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Fig. 2B. The BFI-K interference in each group (mean
+ standard deviation)



Effect of intravenous ascorbic acid administration on fatigue after laparoscopic myomectomy: A randomized, double-blind, placebo-controlled trial

Table 1. Comparison of the parameters between the study and control groups

Characteristics Stu?g: §g;>up Conz;ilzg oup P value
Age (years) 423 + 6.0 403 + 6.2 0.344
BMI (kg/m) 23.1 £ 3.1 22,5 + 2.49 0.543
Number of myomas 1.3 £ 05 1.5 £ 0.8 0.429
Diameter of the largest myoma (cm) 69 + 13 6.7 £ 1.7 0.651
Previous abdominal surgery 5 (21.7) 5 (22.7) »0.999
Cesarean section 3 4
Unilateral salpingectomy
Laparotomy 1 0
Laparoscopic 1 0
Operating time (min) 95.0 + 30.0 105.6 + 50.1 0.717
Hemoglobin level (g/dL)
Preoperative 125 £ 1.61 11.7 + 1.94 0.087
Postoperative 10.8 £ 1.54 103 £ 1.67 0.301
Preop-Postop 1.75 £ 1.28 141 + 137 0.266
Transfusion 1 (4.35) 3 (13.6) 0.346
Adverse events related to ascorbic acid administration 0 0
Oxaluria 0 0

BMI, body mass index: The data were expressed as the mean * standard deviation or number (%). A P value of less than 0.05 was

considered to be statistically significant.

Table 2. BFI-K score of each group

Scales/Items Stuzigrzzg;)up Conzlc;lzg)r oup P value
Level of Fatigue

Fatigue currently 40 + 2.4 49 + 20 0.193
Usual fatigue 46 + 2.5 46 £ 1.5 0.990
Worst fatigue 6.1 £ 25 62 £ 19 0.900
BFI-K interference

Activity 42 + 28 51 + 25 0.245
Mood 46 £ 29 51 £ 22 0.577
Working 51 + 35 6.0 £+ 26 0.482
Relation to others 3.7 + 3.0 43 + 2.7 0.474
Walking 40 + 3.2 51 +£29 0.207
Enjoyment of life 43 + 3.4 52 + 28 0.360
Global score 45 + 26 52 + 20 0.351

BFI-K, Brief Fatigue Inventory-Korean version; The data were expressed as the mean * standard deviation. A P value less than 0.05

was considered statistically significant.

The BFI global scores of the ascorbic acid and
placebo groups were similar (mean * SD, 4.56 *
2.63, 521 + 2.02, respectively, P = 0.351) (Table
2). However, the global and item scores of the
ascorbic acid group tended to be lower than

those of the placebo group (Fig 2).
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4. Conclusion

In this randomized trial, we found that
intravenous infusion of ascorbic acid in women
undergoing laparoscopic myomectomy tended to
reduce fatigue levels. Unfortunately, there were
no significant differences between the study and

control groups. However, we believe that this is
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meaningful research leading to a need for future
studies.

There are some possible explanations for the
lack of significant differences in the fatigue level
between the 2 groups. First, the power of this study
may be insufficient. Specifically, this research
lacked sample size calculation because of its
exploratory nature. Second, women who undergo
laparoscopic surgery may not have much fatigue.
Several studies have shown that postoperative
fatigue appears to be less after laparoscopic surgery
than after open procedures[1,6,15]. The fatigue level
of women in this trial was just moderate based on
their fatigue severity categorization[14]. Therefore,
the difference in fatigue between the groups may
not have been great enough to detect a significant
decrease in fatigue due to the effect of intravenous
ascorbic acid. Third, the dosage of ascorbic acid
may be insufficient. For example, in a previous
Korean study, injection of 10 g ascorbic acid
intravenously twice a day with a 3-day interval
significantly improved fatigue in inpatients with
terminal cancer([10].

There are some limitations of our study. First,
we did not measure the baseline level of fatigue
prior to surgery. Therefore, we have not
measurement of fatigue increase after surgery.
Second, this study may have been underpowered
as previously mentioned.

In summary, intravenous administration of
ascorbic acid in women undergoing laparoscopic
myomectomy tended to reduce fatigue levels.
Additional studies with an increased number of
patients are required to examine the clinical
significance. In addition studies exploring fatigue
after open surgeries, where higher levels of
fatigue are noted, and the effect of ascorbic acid

administration are needed.
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