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Effectiveness of Levodropropizine
on Post-Operative Sore Throat After Endotracheal
Intubation for Head and Neck Surgery:
A Double-Blind Randomized Controlled Trial

ABSTRACT
Objective: To determine the effectiveness of levodropropizine in reducing the incidence of
post-operative sore throat (POST) among ear, nose, throat, head and neck (ENT-HNS) patients
undergoing general endotracheal anesthesia.

Methods:
Design: Double-Blind, Randomized, Placebo Controlled Trial
Setting: Tertiary Government Training Hospital
Participants:  Sixty (60) ENT-HNS patients aged between 19 to 60 years old admitted

to the Southern Philippines Medical Center from January to March 2019 for surgeries on benign
thyroid tumors, benign submandibular gland tumors and tonsils requiring orotracheal intubation
were randomized into control and treatment groups of 30 patients each.

Results: There was a statistically significant difference (p=.0016) in the incidence of POST 6 hours
after surgery between control (25/30; 83%) and treatment (16/30; 53.33%) groups. However,
confounders such as length and type of surgery (more females and tonsillectomy cases in the
control group) were not fully eliminated by randomization.

Conclusion: Perioperative levodropropizine significantly decreases the incidence of moderate
(as well as mild) postoperative sore throat. It was not shown to decrease the incidence of severe
sore throat. A larger cohort (adjusted for other confounders) may better describe the benefit of
this treatment.

Keywords: levodropropizine; postoperative complications; post-operative sore throat

Post-operative sore throat (POST)isa common complication following general endotracheal
intubation (GETA)." It has an estimated incidence of as low as 14.4-30%? to as high as 50-90%.>*
Many cases of POST resolve spontaneously in a matter of days and only a few require intervention
in the form of medications.%” Although considered a minor complication,®'significant physical
distress can cause overall patient discomfort postoperatively." Recent findings on the
mechanisms of POST prompted the use of zinc,> NSAIDS,* magnesium,** steroids,” NMDA,'>'* and
levodropropizine' ¢ in reducing its incidence and severity.
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Levodropropizine is a non-opiate agent with peripheral
tracheobronchial antitussive effect recently shown to reduce incidence
and severity of POST.™ It is administered orally in syrup form making
it convenient and well tolerated by patients.””  Previous studies
have associated the coughing reflex in the development of POST,®*
supporting a role for the antitussive effect of levodropropizine in
attenuating POST, although none of them involved surgical procedures
in the head and neck. Because head and neck procedures that are
more proximate to the throat may impact on POST more directly than
procedures on the trunk and extremities, studies in this anatomic area
are needed.

This study aims to determine the effectiveness of levodropropizine
on reducing the incidence of post-operative sore throat among ear,
nose, throat, head and neck patients undergoing general endotracheal
anesthesia.

METHODS

With Department of Health Cluster XI Ethics Review Committee
approval, 60 adult patients of the Southern Philippines Medical
Center undergoing GETA for a head and neck surgery (thyroidectomy,
submandibular gland excision, and tonsillectomy) from January to
March 2019 were randomized by an admitting resident physician
using fishbowl draw to receive levodropropizine or placebo.

The sample size to determine difference between estimated 50%
POST in placebo and 15% POST in the treatment group with an alpha
error of 5% and a power of 0.80 was calculated at 25 patients per arm;
and set at 30 patients per arm with a dropout rate of 20%.

Excluded from the study were those with a history of
gastroesophageal reflux disease (GERD); history of drug reactions
after taking anti-cough or common cold medications; were pregnant;
had congenital or acquired abnormalities of the upper airway such
as tumor, polyp, trauma, abscess, inflammation, infection, or foreign
bodies; had previous airway surgery; had increased risk of aspiration;
had coagulation disorders; had previous history of difficult intubation
or conditions with expected difficult airway including Mallampati
classification > 3 or thyromental distance < 6.5 cm; had symptoms
of sore throat or upper respiratory tract infection; were expected to
need (or who needed) a nasogastric tube during the perioperative
period; used other intubation devices beyond direct laryngoscopy
such as a lighted stylet or fiberoptic bronchoscopy; and who required
nasotracheal intubation.

Initial data collected included age, gender, and smoking history (as
a risk factor for sore throat). The treatment group received 15 ml of
levodropropizine syrup one hour prior to induction. The placebo group
received an equivalent amount of sucrose solution syrup. The treatment
and placebo were administered by a pre-assigned resident physician,
keeping the investigators, surgeons, nurses, and patients blinded to
treatment allocation. No sedative drugs were given preoperatively.
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Routine anesthesia induction procedures were observed by an
anesthesiologist also blinded to treatment allocation. Standard cuffed
endotracheal tubes (ETT) lubricated with K-Y* Jelly (Reckitt Benckiser
Group, Slough, England) were used, with the size of endotracheal tube
used during each procedure recorded. Standard laryngoscopes with 3
or 4 Macintosh metal blades were utilized as needed. After intubation,
the cuff was inflated until no air leakage was heard, with peak airway
(intracuff) pressure maintained between 20-22 cm H,O using the
Rusch® EndoTest™ (Teleflex” Inc. Morrisville, NC, USA) handheld cuff
pressure manometer. No nasogastric tube was inserted in any patient.
After the surgical procedure, anesthesia administration was terminated.

Upon emergence from anesthesia, adequate spontaneous
ventilation and response to verbal commands were confirmed, gentle
oropharyngeal suctioning of oral secretions using a soft rubber catheter
was performed to minimize injury to tissues in the oral cavity then
tracheal extubation was immediately performed. After extubation, all
patients were transferred to the post-anesthesia care unit.

Intraoperative variables recorded and collected included
duration of anesthesia, duration of surgery, ASA-PS classification,
inhalational anesthetic, number of attempts at laryngoscopy, traumatic
laryngoscopy, number of attempts at intubation, presence of blood
in the secretions or the tube, size of endotracheal tube, initial cuff
pressure, bucking and coughing upon intubation, and extubation.

In the wards, POST assessment was performed by resident
evaluators who were also blinded to treatment allocation at 6 hours,
24 hours, 48 hours and 72 hours. The severity of POST was graded on a
four-point scale (0 -3) as follows: 0, no sore throat; 1, mild sore throat
(complained of sore throat only upon inquiry); 2, moderate sore throat
(complained of sore throat on his/her own); and 3, severe sore throat
(change of voice or hoarseness, associated with throat pain).

Continuous variables were summarized as means + SD and
compared using Independent Sample t-test. Categorical variables
were summarized using frequencies and percentages and compared
using Chi-square with Yates’ correction and Fisher exact tests if the
contingency table had a value less than 1. A value of p < .05 was
considered significant. Absolute and relative risk reduction were
determined with an intention to treat analysis.

As secondary analysis, we also compared the groups on severity of
POST at 6, 24,48 and 72 hours after surgery. In this stratified analysis, the
groups were compared separately using presence or absence of mild,
moderate, or severe POST (binomial) as categorical dependent variable,
and study drug (levodropropizine versus placebo) as independent
variable.

RESULTS
A total of 60 patients, 30 each in the control and treatment groups,
completed the study. Their ages ranged between 19 to 60 years old,
with a control group mean age of 34.10 (SD + 8.68) and treatment
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group mean age of 35.47 (SD + 10.34). There was no significant
difference between both groups in terms of age (p = .5815). There were
24 males and 36 females; with a female to male ratio of 20:10 (66.7%) in
the control group, and 16:14 (53.33%) in the treatment group. Although
there were more females in the placebo group, there was no significant
difference in gender ratio between the two groups (p =.1679).

There were 8/30 (26.67%) with a history of smoking in the control
group, and 4/30 (13.33%) in the treatment group, but there was no
statistically significant difference between the two groups (p = .564).
A total of 44 underwent thyroidectomy (20 controls, 24 treatment),
6 underwent submandibular gland excision (3 controls, 3 treatment),
and 10 underwent bilateral tonsillectomy (7 controls, 3 treatment).
Having more tonsillectomy cases randomized to the placebo group
was statistically significant (p =.0).

Multiple t-test analyses were performed on intraoperative variables
summarized in Table 1. There were no significant differences between
control (M =277.79, SD = 115.29) and treatment (M = 272.2, SD = 92.54)
groups in terms of duration of anesthesia administration t (n-1) = .85, p
=.55.There were no significant differences between control (M = 225.5,
SD =121.37) and treatment (M = 235.84, SD = 90.91) groups in terms of
duration of surgical procedures (p = .6). The anesthetic administered to
all patients in both groups was sevoflourane and all patients underwent
atraumatic laryngoscopy. There were no significant differences
between control (M = 1.04, SD = .18) and treatment (M = 1.04, SD =
.18) groups in terms of attempts at laryngoscopy t (n-1) = .94, p = .52
and there were no significant differences between control (M = 1, SD
=0) and treatment (M = 1.04, SD = .18) groups in terms of intubation
attempts t (n-1) = .33, p = .8 either. There was no significant difference
between control (M = 7.16, SD = .4) and treatment group (M =7, SD =
.32) in terms of size of ETT inserted t(n-1) =.13, p = .92. There was no
significant difference in the initial cuff pressure applied in control group
(M =20.5, SD = .9) and treatment group (M = 20.24, SD = .69) with t
(n-1) = .23, p = .86) . There was no bucking or coughing reported on
intubation and during extubation among all patients in both groups.
No adverse events were noted in both treatment and control groups.

Most of the patients included in the study were classified as ASA |
(n =48), with 25 controls and 23 in the treatment group. There were 12
classified as ASA II; 5 controls and 7 in the treatment group. Chi-square
test revealed no significant difference between the two groups x°(1,
N=60) 0.42, p =.52).

Blood in the secretions or in the ET tube was only reported in 11
patients (6/30 controls and 5/30 in the treatment group). Chi-Square
test revealed no significant difference between control and treatment
groups x2(1,N=60) 0.11, p =.74).

Table 2 summarizes the distribution of patients with POST at 6,
24, 48, and 72 hours for control and treatment groups. At six hours
postoperatively, there was a statistically significant difference (p =
.002) in the number of patients who developed moderate POST among
control (15 patients; 50%) and treatment (4 patients; 13%) groups.
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Table 1. Intraoperative Variables and Frequency Distribution

Variables

Levodropropizine | p-Value

Duration of anesthesia (min) 2778 272.2 552167
Duration of surgery (min) 2255 2358 600501
Inhalation anesthetic Sevoflourane Sevoflourane 1
(des/iso/sevo)

Number of attempts at 1 1 520827
laryngoscopy

Traumatic laryngoscopy 0 0 1
Number of attempts of 1 1 798638
intubation

Size of ETT 7 7 916817
Initial cuff pressure 20.5 20.2 857274
(cm H20)

Bucking or coughing on 0 0 1
intubation

Bucking or coughing on 0 0 1
extubation

There was no significant difference noted in the number of patients
who developed mild POST, 5 (16.7%) versus 4 (13%) in the control and
treatment groups (p = .72). Interestingly, the percentage of patients
who reported severe POST was much higher in the treatment than
in the control arm, 8 (26%) versus 5 (16.7%) although this was not
statistically significant (p =.36).

At 24 hours postoperatively, there was a statistically significant
difference (p =.004) in the number of patients who reported moderate
POST, with 7 (23%) controls and none from the treatment group. More
patients from the control group 9 (30%) also reported mild POST
compared to 5 (16.7%) patients in the treatment group, but this was not
statistically significant (p = .23). However, a reverse pattern was noted
among patients who reported severe POST, with only 5 (16.7%) in the
control group compared to 8 (26.7%) in the treatment group, although
there was no significant difference (p =.39).

At 48-hours postoperatively, significant statistical differences
were noted between control and treatment groups for the number
of patients who reported mild (p =.01) and moderate (p = .04) POST.
In the control group, 10 (33%) and 4 (13%) patients reported mild and
moderate POST respectively, in contrast to only 2 (6.7%) and zero (0)
patients in the who reported mild and moderate POST, respectively,
in the treatment group. While there were more patients (8, 26.7%)
who reported severe POST in the treatment group after 48 hours, no
statistically significant differences were noted when compared with 3
(10%) in the control group (p =.11).

At 72-hours postoperatively, there were 8 (26.7%) and 4 (13%)
patients who reported mild and moderate POST in the control group
compared to none (0) in the treatment group; and this difference was
statistically significant (p = .002; p = .04). Among those who reported
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severe POST, 3 (10%) patients were from the control group while 8
(26.7%) were in the treatment group. However, there was no statistically
significant difference (p = .098). These same eight patients (26.7%) in
the treatment group consistently reported severe POST at 6, 24, 48 and
72 hours.

Table 2. Frequency Distribution of Patients with Postoperative Sore Throat at 6 Hours, 24 Hours,
48 Hours and 72 Hours

Time frame Control, n (%) |Levodropropizine,
(n=30) n (%) (n=30)

6 hours
Mild 5(16.7) 4(13.0) 72 (.723235)
Moderate 15(50.0) 4(13.0) <.01(.001835)
Severe 5(16.7) 8(26.7) .36 (.355617)
POST 25(83.3) 16 (53.33) 026
24 hours
Mild 9(30.0) 5(16.7) .23(.229058)
Moderate 7(23.0) 0 <.01(.004316)
Severe 5(16.7) 8(26.7) 40(.391261)
POST 21(70.0) 13(43.0) 068
48 hours
Mild 10(33.0) 2(6.7) <.01(.009253)
Moderate 4(13.0) 0 .04 (.035528)
Severe 3(10.0) 8(26.7) 11(11125)
POST 17 (56.7) 10(33.3) 119)
72 hours
Mild 8(26.7) 0 <.01(.001938)
Moderate 4(13.0) 0 .04 (.038983)
Severe 3(10.0) 8(26.7) .10(.098417)
POST 15 (50.0) 8(26.7) A1

In this study, there were a total of 12 patients with a history of
tobacco smoking. On post randomization, 8 patients were randomly
assigned to the control group while 4 were in the treatment group.
Post-operative sore throat was present in all 8 control group patients
with varying degrees of severity and in 3 of 4 patients in the treatment
group. Among the non-smokers, 26 patients were randomly assigned to
the treatment group while 22, were in the control group. Among those
in the treatment group, 14 developed POST (54%) compared to 19 out
of 22 controls (86%). There was no statistically significant relationship
between smoking history and the incidence of POST (p = .61).

Of 10 patients who underwent tonsillectomy, seven were
randomized to the control group and three to the treatment group. All
seven controls developed POST, compared to two out of three in the
treatment group, although this was not statistically significant (p =.36).

Stratified comparisons between proportions of POST done at 6,
24, 48 and 72 hours with estimates for absolute risk reductions (ARR)
and numbers needed to treat (NNT) at 95% confidence intervals (Cl)
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revealed that there was a significant difference between treatment
and control groups at 6 hours post-surgery (X?= 4.929; p = .026; ARR
= 0.3 [0.064 to 0.496]; NNT = 3 [16 to 2]). However, there was no clear
difference between treatments at 24 hours post-surgery (X>=3.326;p =
.068; ARR = 0.267 [0.017 to 0.475]; NNT = 4 [60 to 2]), at 48 hours post-
surgery (X=2.424; p=.119; ARR = 0.233 [-0.017 to 0.446]; NNT = 4 [-60
to 2]) and at 72 hours post-surgery (X?= 2.538; p =.111; ARR = 0.233
[-0.012 t0 0.443]; NNT =4 [-86 to 2]). (Table 3)

Table 3. Frequency Distribution of POST Between Placebo and Levodropropizine

6H  [25(833%)| 16(53.3%) | 156 | 438 | 3(0.77,527)| 33 |0.2997| .026

24H  [21(700%)] 13(430%) | 1.62 | 3.05|27(1.02,431)| 37 | 027] 068

48H  [17(56.7%)| 10(33.3%) 1.7 | 262 [23(0.28,439)| 43 | 0.234] .119

72H  [15(500%)| 8(26.7%) | 1.88 | 275 |23(039,428)| 43 | 0.233] .111
DISCUSSION

Our study demonstrated that treatment with 15 ml of
levodropropizine administered 1 hour before surgery reduced the
incidence of moderate POST after general anesthesia with orotracheal
intubation. At 6 hours post-surgery, the absolute risk reduction is 30%
[confidence interval 6 to 50%] and the number needed to treat is 3.
The differences for mild POST were also evident but less pronounced,
being only significant at 48 and 72 hours after surgery. That POST
generally decreases as time interval from surgery to POST reassessment
increases may be attributed to post-operative medications, healing
and decreased swelling. However, because patients manifesting severe
POST minimally decreased in number even in the treatment group
might suggest that severe POST requires supplementary medications
and may further suggest that the effect of levodopropizine is clinically
and statistically significant in alleviating POST mostly during the first 6
hours post-surgery. Moreover, the distribution of mild, moderate and
severe POST between treatment and control groups over time did not
show any decrease in severity of POST.

A previous study by Rashwan et al? evaluated the efficacy of
tramadol gargle in POST and concluded that preoperative gargling
with tramadol reduced the incidence and severity of POST. Farhang
and Grondin® studied the effectiveness of zinc lozenges in POST and
found that administration of a single preoperative dose of 40-mg zinc
lozenges is effective to reduce POST. In another study, Borazan et al.®
showed that giving preoperative oral magnesium lozenge is effective
in reducing both incidence and severity of POST. In all of these studies
however, the patients enrolled underwent orthopedic surgeries or
urological surgeries and no head and neck surgeries were included.

Although the average duration of anesthesia exposure was slightly
longer in the control group (277 minutes) compared with the treatment
group (272 minutes), there was no statistically significant difference.
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Likewise, the duration of surgery did not differ significantly between
control (225 minutes) in and treatment (235 minutes) groups. The
number of attempts at laryngoscopy as well as initial cuff pressures
were not significantly different either, and no bucking or coughing
were noted for intubation and extubation in all patients.

Inthe previous studies, the researchers suggested that effectiveness
of the administered drugs in the reduction of incidence and severity
of POST was due to the anti-inflammatory effects of the medications.
The mode of action of levodropropizine may be related to diminished
pharyngeal movement that can trigger pain. Levodropropizine is
a racemic non-opiate antitussive agent and acts through a mainly
peripheral tracheobronchial antitussive effect by inhibition of vagal
C-fiberand its sensor neuropeptide.” The reduction in C fiber activation
may dampen coughing reflexes stimulated by ETT insertion,'® reducing
and perhaps preventing POST among the patients in the treatment
group.

Interestingly, all of the 8 patients who scored severe POST in
the treatment group consistently reported severe POST in all time
measurements. Among these patients (4 females, 4 males), 7 underwent
thyroidectomy and 1 underwent tonsillectomy and 2 of the patients
claimed to have a history of smoking. However, in this research, these
findings are not sufficient to support that gender, smoking and type of
surgery are risk factors for development of severe POST.

Although levodropropizine exhibits considerably lower central
nervous system (CNS) depressant effects than other opiate antitussives
and is least likely to cause sedation in treated patients,’ several
adverse drug reactions include vomiting, abdominal pain, diarrhea,
and allergic reactions.® Because these adverse effects are generally
similar to other antitussive and anesthetic medications, we were not
concerned in using levodropropizine as a treatment. Fortunately, none
of these effects were seen among our patients.

This study has several limitations. First the number of enrolled
patients per procedure was relatively small. The head and neck surgical
procedures included were not stratified according to type due to the
limited number of cases. A study limited to only one type of head
and neck surgical procedure may reduce intervening factors affecting
POST. This may particularly apply to the small number of patients who
underwent tonsillectomy. Because tonsillectomy inherently causes
sore throat, a separate study including only patients for tonsillectomy
is recommended. This study succeeded in showing the effectiveness
of levodropropizine in decreasing the incidence, but not the severity of
POST. Future studies can address this variable, including extended time
measurements to days to further evaluate the progression of POST.
A larger cohort (adjusted for other confounders) may better describe
the benefit of levodropropizine for POST.

In conclusion, levodropropizine administered an hour before
surgery significantly decreases the incidence (but not the severity) of
moderate (as well as mild) post-operative sore throat among head and
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neck surgery patients undergoing general endotracheal anesthesia.
It was not shown to decrease the incidence of severe sore throat in this
study.
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