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Abstract

Postoperative nausea and vomiting (PONV) is a common complication after anaesthesia. Although self limiting and non fatal, it
can cause significant morbidity and delay discharge. The intention of doing this study was, to evaluate the accuracy of three risk
scores in predicting PONV and to evaluate the efficacy of different therapeutic regimens based on the risk score in the reduction
of PONV.

Materials and Methods: In this prospective, randomized, double blinded study, 180 patients between 18-60 years age group,
belonging to ASA 1 and ASA 2 categories coming for elective surgeries under general anaesthesia of 1-4hrs duration irrespective
of the type of surgery were scored preoperatively for postoperative nausea and vomiting using APFEL, KOIVURANTA,
PALAZZO and EVANS scoring systems into low risk and high risk groups. Low risk group (i.e., Group O) consisting of 60
patients - inj. ondansetron 4mg was given intravenously 30 minutes before administration of reversal agent. High risk group was
further categorized into Group M and Group D consisting of 60 patients each, based on the intervention to assess the efficacy of
the drugs used in these two groups. Group M patient received inj.ondansetron 4mg+inj.metoclopramide 10mg intravenously (1V)
30 minutes before administration of reversal agent. Group D patient received inj. dexamethasone 4mg IV at induction and
inj.ondansetron 4mg 1V 30 minutes before administration of reversal agent. After the procedure, patients were observed for any
retching, nausea or vomiting in postanaesthesia care unit and up to 24 hours. Rescue treatment from a drug of different
pharmacological group was administered if required.

Results: Area under the curve (AUC) and the corresponding 95% confidence intervals for the scores drawn from Receiver
operator characteristic (ROC) curves were: Apfel: 0.6154 (0.50470-0.72618); Koivuranta: 0.6154 (0.50470-0.72618); Palazzo &
Evans: 0.6443 (0.54096-0.74764). And, a complete response of 71.67% was observed in Group O, 76.67% in Group M and 90%
in Group D. Thus we concluded that, all the three scores had moderate accuracy in predicting the risk of PONV and ondansetron-

dexamethasone combination was found to be superior to ondansetron- metoclopramide combination in high risk patients.
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Introduction

Postoperative nausea and vomiting (PONV) is a
common complication occuring after both general and
regional anaesthesia. Despite new advances in
anaesthesia and the introduction of a new class of
antiemetics, PONV is one of the most common
complaint in postoperative patients. The incidence is
reported to be in the range of 20-30%" and is known to
rise up to 80% or more in high risk patient groups.
Persistence of nausea and vomiting postoperatively can
result in dehydration, electrolyte imbalance and delayed
discharge especially in ambulatory surgery. Persistent
retching and vomiting can cause tension in suture lines,
venous hypertension, bleeding under skin flaps and
increased risk of pulmonary aspiration of vomitus if
airway reflexes are depressed from the residual effects of
anaesthetic and analgesic drugs. Because of the limited
efficacy of routine antiemetic prophylaxis in unselected
patients it is more reasonable to manage PONV
according to the individual risk of each patient. Thus, the
knowledge of scoring systems will enable us to identify
risk patients better, further reduce the incidence of
PONV and increases the safety, cost-effectiveness of

PONV prophylaxis. Hence, we decided to compare the
efficacy of 3 different scoring systems namely APFEL,
KOIVURANTA, PALAZZO and EVANS in predicting
PONV and to compare the efficacy of different
therapeutic regimens based on the risk score in reduction
of postoperative nausea and vomiting.

A number of groups have sought not only to identify
independent PONYV risk factors but to develop formulae
quantifying a given patients likelihood of suffering
nausea, emetic events or both.*® They have introduced 8
major PONV risk scoring systems.*® These formulae
preponderantly include patient related factors and only 2
formulae include both surgery related and anaesthesia
related factors.*'* No scoring system yet has emerged as
a “gold standard” based on accuracy. Apfel etal® and
Koivuranta etal® created a simplified scoring systems
removing weighting of predictions and incorporating
only 4 and 5 risk factors, respectively. Eberhart etal™
created a 4- item simplified scoring system for children.
Vanden Bosch etal'* have taken a different approach that
is categorized as ‘“‘semi-simplification”. Their scoring
system also omits constants or co-efficients, and it
contains only 5 items. However, rather than scoring each
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item 0 or 1 (“no” or “yes”), the system assigns different
point values to particular alternative variables for each
item, so that a nomogram is required to use the system.
Eberhart etal® and Vanden Bosch et al'* devised their
new scoring system because they found that the existing
formulae had limited discriminating power in paediatric
patients and in adult patients undergoing wide range of
procedures. The simplified scoring systems obviate
laborious calculations and may reduce the scope of
required detailed history taking but have demonstrated
equivalent or superior discriminating power compared
with more complex formulae. Despite the limitations in
accuracy of PONV risk scoring systems, the use of a
scoring system has been shown to have a greater
discriminating power than the use of a single risk factor.
Because of the accuracy and simplicity Apfel etal,
Koivuranta etal and Palazzo & Evans scoring systems
were selected in our study.

In applying risk factor findings to PONV
management a “decision-tree” approach has been
advocated in which patients are divided into “low”,
“moderate”, “high” or “extremely high-risk” populations
based on the number, nature of the risk factors or their
score on a formulae.? Based on this risk stratification,
the different treatment modalities were formulated in our
study.

There have been many approaches to the treatment
of PONV which includes non-pharmacological
approach (acupuncture, acupressure) and
pharmacological approach (anticholinergics, H1
antihistaminics, neuroleptics, 5 —HT3 antagonists,
prokinetic drugs & adjuvant antiemetics). Drugs from
different pharmacological group have been selected in
our study to compare the efficacy of different regimens
in reduction of PONV.

Materials and Methods

The study was a prospective, randomized, double-
blinded, clinical trial conducted after obtaining
institutional ethical committee approval. Study was
conducted in 180 patients belonging to ASAl & ASA2
physical status of either gender, between 18-60 years
age group scheduled for elective surgery under general
anesthesia of 1-4 hours duration irrespective of the type
of surgery. Randomization was done using closed
envelope method. Patients with increased intracranial
pressure, parturients, emergency cases, patients who
were on intravenous fluids and those with naso-gastric
tube inserted pre-operatively were all excluded from the
study.

The predictors in the PONV scoring systems evaluated were:

a. Gender —Male=0,Female=1
APFEL b. Histor_y of PONV or motion sickness- No=0, Yes=1
c. Smoking status- No=1, Yes=0
d. Anticipated use of post operative opoids- No=0, Yes=1
a. Gender —Male=0,Female=1
b. History of PONV- No=0, Yes=1
KOIVURANTA c. Duration of Surgery > 60 min- No=0, Yes=1
d. History of motion sickness- No=0, Yes=1
e. Smoking Status- No=1, Yes=0
a. Post operative opoids- No=0, Yes=1
b. History of PONV- No=0, Yes=1
PALAZZO&EVANS | c. Gender —Male=0,Female=1
d. History of motion sickness- No=0, Yes=1
e. Female with previous PONV- No=0,Yes=1
All the patients considered for study were  fentanyl (1-2 mcg/kg) was used to facilitate orotracheal
evaluated preoperatively and were scored for intubation. Inj. diclofenac sodium 75 mg was given as

postoperative nausea and vomiting using the scoring
systems. Those with the score of 0-2 were categorized
as low risk group and those with the score of 3-4 were
categorised as high risk group. Written informed
consent was taken from all patients. Tab. ranitidine 150
mg and tab. diazepam 5 mg was administered as
premedication the night before surgery. For patients in
study groups, the drugs were given by an
anesthesiologist who was not involved in the study.
Induction of general anaesthesia was carried out using
intravenous agent inj. propofol (2-3mg/kg). Inj.
vecuronium (0.1mg/kg) or inj. atracurium (0.5 mg/kg)
was used as neuro muscular blocking agents and inj.

an added analgesic through intravenous infusion.
Proper size cuffed oral endotracheal tube was inserted
and mechanical ventilation initiated. Anaesthesia was
maintained with N20 60%, O2 40% and isoflurane 0.6-
1%. Neuromuscular blocking agents and inj. fentanyl
were supplemented intraoperatively based on the
requirement. Duration of surgery, duration of anesthesia
and the total intravenous fluids administered
intraoperatively were all noted. Reversal of neuro
muscular blockade was done with inj. neostigmine 0.05
mg/kg along with inj. glycopyrolate 0.01 mg/kg body
weight and patient was extubated.
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For patients in low risk group i.e., group O- inj.
ondansetron 4mg was given intravenously 30 minutes
before administration of reversal agent. Patients in high
risk group, were further categorized into group M &
group D based on the intervention planned. Patients in
group M received inj. ondansetron 4mg+ inj.
metoclopramide 10mg intravenously 30 minutes before
administration of reversal agent. Patients in group D
received inj. dexamethasone 4mg at induction and inj.
ondansetron 4mg 30 minutes before administration of
reversal agent, both the drugs administered
intravenously. All the patients were observed for any
retching, nausea or vomiting in the PACU and later
upto 24 hours. The drugs chosen for rescue treatment in
each group was from a different pharmacological group
than the one used for prophylaxis and was also
administered intravenously.

Group O: within 6hrs Dexamethasone 4mg, after 6hrs
Ondansetron 1mg

Group D: Propofol 20mg/ Promethazine 12.5 mg

Group M: Dexamethasone 4mg / Promethazine 12.5 mg

Results

A comparative study consisting of 180 patients
with 60 patients each in group O, group D and group
M. There was no statistically significant difference in
the groups in terms of age, gender, ASA physical status,
weight distribution (Table 1), drugs used for induction
and intraoperative intravenous fluids administered
(Table 2).

All the patients considered for study were observed
in PACU and upto 24 hours and we found that ( as seen
in figure 2 &3) - in group O-1 patient(1.7%) had
nausea,3 patients(5.0%) had retching, 8 patients(13.3%)
had vomiting and 11 patients(18.3%) required rescue
treatment in PACU. In the same group, none of them
had nausea or retching, 6 patients (10.0%) had vomiting
and 6 patients (10.0%) required rescue treatment, when
observed up to 24 hours. In group D - none of them had
nausea, 2 patients (3.3%) had retching, 2 patients
(3.3%) had vomiting and 4 patients (6.7%) required

Table 1: Patient characteristics

rescue treatment in PACU. In the same group, none of
them had nausea or retching, 2 patients (3.3%) had
vomiting and 2 patients (3.3%) required rescue
treatment, when observed up to 24 hours. In group M -
2 patients (3.3%) had nausea, 4 patients (6.7%) had
retching, 2 patients (3.3%) had vomiting and 6 patients
(10.0%) required rescue treatment in PACU. In the
same group, none of them had nausea, 2 patients (3.3%)
had retching, 4 patients(6.7%) had vomiting and 6
patients (10.0%) required rescue treatment, when
observed upto 24 hours. The complete response
(defined as no PONV and no need for a rescue
antiemetic) was attained in 71.67 % of patients in low
risk group, 83.33 % in high risk group - with 76.67 %
in group M and 90 % in group D.

Receiver operator characteristics (ROC) curves
(Fig. 1) were drawn for the three scores. Area under the
curve (AUC) and the corresponding 95% confidence
intervals for the scores were - Apfel: 0.6154 (0.50470-
0.72618); Koivuranta: 0.6154 (0.50470-0.72618);
Palazzo & Evans: 0.6443 (0.54096-0.74764) as seen in
Table 3.

Descriptive statistical analysis has been carried out
in the present study. Results on continuous
measurements are presented as Mean + SD (Min-Max)
and results on categorical measurements are presented
as numbers (%). Significance is assessed at 5 % level of
significance. Analysis of variance (ANOVA) has been
used to find the significance of study parameters
between three or more groups of patients. Bonferroni
correction has been done for pairwise significance of
study parameters. 2x2 Fisher exact test has been used to
find the significance of study parameters on categorical
scale between two groups. Kappa statistic has been
used to find the significant correlation of three grading
systems based on categorical agreement.*™*°

The Statistical software namely SPSS 15.0, Stata
8.0, MedCalc 9.0.1 and Systat 11.0 were used for the
analysis of the data. Microsoft word and excel have
been used to generate graphs and tables.

Group O Group D Group M
Age in Years
(Mean + SD) 38.18+10.09 | 42.17+11.34 | 41.87+11.16
Male: Female (%) 51.7/48.3 40.0/60.0 50.0/50.0
ASA Physical 68.3/31.7 56.7/43.3 56.7/43.3
status-1/11 (%)
Weight in Kg
(Mean + SD) 61.3246.78 | 64.10+9.07 | 64.33+8.82
Duration of
Anesthesia (hrs) 2234067 | 195+0.40 | 1.8440.29
(Shurrsg)ery duration 1.8940.62 15940.35 L 425026
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Table 2: Comparison of study parameters between three groups

Study parameters Group O Group D Group M Significance
Fentanyl (ug/kg) 124.17+14.99 | 123.00+20.54 | 129.67+16.91 | F=1.398;P=0.251(NS)
Propofol (mg/kg) 112.17422.63 | 110.33+22.05 | 119.67+18.47 | F=1.670;P=0.193(NS)
CRYSTALLOIDS | 744.05+168.47 | 714.34+158.02 | 743.11+149.65 | F=0.359;P=0.699(NS)
(ml/hour)
Results are presented in Mean+ SD
Table 3: Comparison of scores
Obs | Area Std. Err | [95% Conf. Interval]
Apfel 120 | 0.6154 | 0.0565 0.50470 0.72618
Koivuranta | 120 | 0.6154 | 0.0565 0.50470 0.72618
Palazzo & | 120 | 0.6443 | 0.0527 0.54096 0.74764
Evans

0.25 0.50 0.75 1.00

0.00

0.00 0.25

—a— apfel ROC area: 0.6154
~~~~~ ®---- palazzo ROC area: 0.6443

Fig. 1

Discussion

PONV is of multifactorial origin. Gold etal noted
that the three most common causes for admission
following day care surgery are pain, bleeding and
intractable vomiting.> The incidence of PONV after
anesthesia despite the advances in antiemetic therapy in
the last decade is still found to be relatively high.
However, interventions to prevent PONV are not
needed in the majority of the general patient population
as they will not suffer these symptoms even without
prophylaxis. In addition, current interventions may
cause side effects and may entail substantial effort and
expense. In our study - the factors that would have
contributed to nausea and vomiting may be,
administration of general anesthesia with inhalational
anesthetics and fentanyl. Use of facemask, use of
nitrous oxide may or may not have contributed to
nausea and vomiting. Use of propofol might have
decreased the incidence of nausea and vomiting.
Adequate intraoperative hydration also might have
prevented PONV. Surgeries done under general
anaesthesia was chosen because of high incidence of
PONV in these patients as compared to regional
anaesthesia. Adequate hydration, optimum pain relief,
avoidance of hypotension, adequate oxygenation, early
ambulation and gentle handling of patients in the

0.50
1-Specificity
——4 —- koi ROC area: 0.6154

0.75 1.00

Reference

postoperative period have all found to have decreased
the incidence of PONV. In our study also, all the above
mentioned factors were taken care of in the study
groups. As all the groups considered for study were
similar in terms of patient characteristics, analgesics
used, duration and type of anaesthesia, the difference in
the treatment modalities were mainly based on the
scoring systems. This helped us to evaluate the efficacy
of the scoring systems in predicting PONV. And by
comparing two different drug combinations in high risk
group further helped us to evaluate the efficacy of these
drugs.

Sebastien Pierre etal (2004) showed that risk score
dependent antiemetic approach effectively reduces
postoperative nausea and vomiting.*®

In 2003, an international interdisciplinary panel of
anaesthesiologists, surgeons and pharmacists led by
Tong J Gan (Duke University Medical Center)
developed detailed guidelines for prophylaxis and
treatment of PONV. The resulting guidelines
recommend - first classifying patients for the risk of
PONV based on recognized risk factors and then
altering any baseline risk factors that can be changed in
order to lower the risk. The guidelines recommended
1. No anti emetic prophylaxis in patients with low

risk of PONV.
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2. 5HT3 receptor antagonists, droperidol,
dexamethasone used alone or in combination with
one of the other agents is recommended as the first
line antiemetic prophylaxis in patients who are at
moderate risk of PONV.

3. For high risk patients, the use of triple antiemetic
prophylactic therapy is recommended. Using
dexamethasone at induction and 5HT3 antagonist
plus droperidol at emergence.

4. When prophylactic antiemetic therapy fails, a drug
from a different pharmacological group should be
used for the treatment of active emesis after
surgery.*’

Updated guidelines for managing postoperative
nausea and vomiting were announced at the 2006
annual meeting of the American Society of
Anaesthesiologists (ASA) in chicago, illinois, USA and
the panel recommended “prophylactic therapy with
combination of drugs and three or more interventions,
in patients at high risk for PONV.*® Thus, we decided to
use combination of drugs in high risk group of patients.
The timing of administration of antiemetic drugs and
the drug selection for rescue treatment were all
followed as per guidelines.

Mehernoor F Watcha suggested that, administering
a repeat dose of same antiemetic to patients who have
already received a prophylactic dose fails to control
established PONV. So, an antiemetic from a different
pharmacological group should be used as an rescue
antiemetic. The same guidelines was followed in
selection of drugs for rescue treatment in our study.
And, it was observed that the requirement of rescue
antiemetic was very less when combination prophylaxis
was used. Compared to patients in group M, patients in
group D had less requirement for rescue antiemetic.

Conclusion

1. All the three scores evaluated in our study namely -
Apfel, Koivuranta , Palazzo & Evans scores had
moderate accuracy in predicting the risk of
postoperative nausea and vomiting.

2. Ondansetron- dexamethasone combination was
found to be superior to ondansetron-
metoclopramide combination in high risk patients.
Thus, ondansetron — dexamethasone combination
was considered clinically relevant in a high risk
settings.
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