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To the Editor,

Thank you for informing us about the letter
criticizing our recently published research
results [1]. Also, we would like to thank Profes-
sor F.S. Xue and colleagues for their kind com-
ments about the publication. Their observations

have prompted us to further clarify some
aspects of the protocol we used for the research.

In relation to their first comment, we fully
agree that the inclusion of a larger sample and
only one kind of abdominal surgery probably
would have prevented criticism, but they were
not scientifically necessary. In fact, we studied
the statistical power of our study, as described
in the ‘‘Methods’’ section and based on the
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existing literature, and found it to be sufficient
for the protocol used to achieve the main
objectives of the study. All studied patients were
subjected to major abdominal surgery with the
same kind of trauma, resulting in both somatic
and visceral nociceptive pain. We purposely
excluded patients who underwent gender-re-
lated operations (hysterectomy or prostatec-
tomy). Therefore, we believe that our list of
surgical interventions led to a homogeneous
group of studied patients who were selected
based on the included nociceptive stimulus
type. Maybe one kind of surgery would have
been ideal; however, while preparing the pro-
tocol, the feasibility of this was analyzed, and
we found that we would have had to double the
time needed to collect the required number of
patients at each of the participating centers, and
it is unlikely that doing so would have signifi-
cantly improved the statistical power of our
results. We also excluded surgeries that lasted
less than two or more than four hours because
we wanted to include patients with a certain
degree of trauma. The duration of surgery
commonly reflects the degree of trauma and
manipulation. Moreover, all patients were
operated on by the same surgeons at the same
centers. In our opinion, this prevents any criti-
cism relating to potential differences in the
surgical skills of different surgeons. Hence, from
our perspective, surgical factors were controlled
and scientifically correct.

In relation to the second comment, we used
nonparametric statistical tests for comparisons.
These tests analyze significant differences con-
sidering any lack of normal distribution
deduced from large standard deviations.

However, for the benefit of the readers, Tables 1
and 2 of this reply list the data already pre-
sented in Figs. 2 and 3 of the publication of
interest [1], with standard deviations included.

In relation to patient position during the
pain evaluation, we agree that pain scores at rest
and during movement are different. When
presenting a study of the trauma caused by
major abdominal surgery, one could argue that
it is important to state whether pain was eval-
uated before or after meals, considering the
effect of the gastrocolic reflex. Also, given the
possible use of patient-controlled analgesia
(PCA) shots when patients feel pain, one could
question whether pain was measured before or
minutes after a bolus, etc. However, stating all
of these data would have led to the presentation
of redundant and confounding tables for each
item. Hence, we decided to present the average
pain score in the last three hours for simplicity
and clarity. This was a single score rated by the
patient and based on his or her own average.
Like any score, it may be criticized, but it is
simple and easily understandable.

The third comment is also very interesting.
Although nalbuphine is an old drug, because of
its history it is not well studied, especially in
relation to the dose adjustment required due to
obesity [2]. It is known to have comparable
water solubility to morphine [3], so we assumed
that it behaves mostly like morphine (the liter-
ature is not completely in agreement about
this). It is common practice not to adjust the
morphine dose for body weight, as it is the lean
body weight, not the total body weight, that is
relevant to drug clearance. Hence, the body
mass index (BMI) is a better parameter, which is

Table 1 Numerical Pain Rating scores (mean ± SD)

Time (h)

0 3 6 9 12

A1 6.3 ± 3.1 4.6 ± 1.6 3.0 ± 1.0 2.2 ± 0.9 1.8 ± 0.8

A2 7.6 ± 2.6 4.3 ± 1.4 2.5 ± 1.2 1.7 ± 0.8 1.2 ± 0.8

B1 6.4 ± 3.1 4.9 ± 2.3 3.5 ± 1.7 2.3 ± 1.2 1.6 ± 1.0

B2 8.1 ± 1.3 5.5 ± 1.0 3.2 ± 0.7 2.1 ± 0.9 1.4 ± 0.5
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why it is presented in Ayad et al. [1] in addition
to body weight. Also, other researchers found
that patients with different body weights who
were administered fixed doses of parenteral
morphine did not show any differences in
analgesic response [4]. Other comprehensive
reviews of opioid dose adjustment in obese
patients note the dilemma that dose adjustment
for weight carries a risk of overdose but the
administration of a fixed dose could cause a lack
of analgesia [5, 6]. Since we had PCA pumps, we
decided to adopt the safest basic dosage, and the
analgesic needs of the patients would have been
satisfied by the PCA boluses, which are an
optimal solution for this purpose [7]. Moreover,
lots of medical facilities adopt a policy of not
adjusting PCA opioid doses for weight, includ-
ing our hospitals. Using a research protocol
close to our standard protocol increased safety
and facilitated the implementation of our study
protocol in our hospital settings.

Finally, regarding the fourth comment, which
related to adverse events (AEs), the AEs associ-
ated with nalbuphine are slightly different from
those associated with other l-opioid receptor
(MOR) agonists, as nalbuphine is a j-receptor
agonist and a partial MOR antagonist. The AEs
registered in the study of Ayad et al. [1] reflect
this difference, with more sedation, nausea, and
vomiting events but much less respiratory
depression and pruritus observed [8]. Although
this study was not sufficiently powered to
quantitatively assess any single type of AE, there
was a significant higher incidence of AEs—
mostly sedation, nausea, and vomiting—in
females, as reported in Table 3 of Ayad et al. [1],

which is in agreement with the side effects most
commonly encountered with nalbuphine use
[8]. In our study, this gender difference was
clinically noticed for a dose of 2 mg/h and both
clinically and statistically noticed for a dose of
1 mg/h. However, we agree with the assertion of
our esteemed colleagues that larger randomized
controlled studies would be necessary to con-
firm our conclusion.

We deeply thank our colleagues for allowing
us to clarify some aspects of our publication,
and would welcome any other criticism.

Sincerely yours.
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Table 2 Total doses of nalbuphine rescue medication
(mg) administered throughout the study (mean ± SD)

Time (h)

3 6 9 12

A1 4.1 ± 3.5 1.5 ± 1.2 0.4 ± 0.8 0.3 ± 0.7

A2 3.7 ± 2.1 0.6 ± 0.6 0.2 ± 0.4 0.1 ± 0.4

B1 3.8 ± 2.5 2.4 ± 2.1 0.8 ± 1.0 0.6 ± 1.3

B2 3.4 ± 1.4 1.2 ± 0.8 0.2 ± 0.5 0.0 ± 0.0
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