Previous chemotherapy can cause PONV
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Abstract

Background. Although the treatment and mechanisms of postoperative nausea and vomiting (PONV) and
chemotherapy-induced nausea and vomiting (CINV) are similar, the interactions between these 2 morbidities
require more research.

Objectives. In our prospective observational study, we investigated whether previous chemotherapy has
an effect on PONV in breast cancer surgery.

Materials and methods. One hundred and forty-eight female patients with the American Society
of Anesthesiologists (ASA) physical status | or Il, aged 18—65 years and with a scheduled breast cancer
surgery were recruited into the study. After they completed preoperative follow-up questionnaires, anesthesia
was induced with propofol (2 mg/kg), remifentanil (1.0 ug/kg) and rocuronium (0.6 mg/kg), and maintained
with sevoflurane (1.5-2.0%), 45% oxygen/air mixture and infusion of remifentanil (0.1—-0.2 yig/kg/min). After
extubation, the intensity of PONV was assessed during the first 2 h and at 2—24 h after surgery. The symptoms
of PONV were classified as mild (mild nausea, vomiting once, and nausea caused by an external stimulant
(eating, drinking or motion)), moderate (vomiting twice, mild nausea without an external stimulant, and
antiemetic medication required once) and severe (vomiting more than twice, severe nausea, antiemetic
medication required more than once) by a different researcher. Preoperative interview forms, perioperative
anesthetic follow-up forms and postoperative assessment forms were recorded and evaluated by different
members of this research group.

Results. Data of 143 patients were analyzed. In the group of patients who received chemotherapy, the preva-
lence of nausea and vomiting within the postoperative period of 2—24 h significantly increased (p < 0.05).

Conclusions. Previous chemotherapy may be a risk factor for the presence of PONV.

Key words: breast cancer, PONV, CINV



114

Background

Breast cancer is diagnosed more and more often. Accord-
ing to World Health Organization (WHO), the number
of newly diagnosed breast cancer cases amounts to nearly
2 million all over the world. In Turkey in 2018, there were
22,500 new cases of this disease.l2

Postoperative nausea and vomiting (PONYV) can cause
several problems such as early postoperative aspiration
and pneumonia, dehydration, and electrolyte imbalance.
Delayed recovery may increase the healthcare costs be-
cause of the usage of antiemetics and prolonged hospital
stay.>* Gender (female), a history of PONV and/or motion
sickness, as well as non-smoking status are well-known
patient-related risk factors for PONV. More risk factors
have been added by Apfel et al. (use of postoperative opi-
oids) and Koivuranta et al. (length of surgery).>¢ Other
papers report that some types of surgery may be associated
with an increased risk of PONV, such as laparoscopic and
gynecological operations or cholecystectomy.®>~7

The pathophysiology and treatment of PONV is complex.
Such symptoms may occur due to the release of different
neurotransmitters (serotonin, dopamine, muscarine, acetyl-
choline, neurokinin-1, histamine, and opioids) or stimulation
of the vestibular-cochlear, glossopharyngeal or vagus nerve.®
Hesketh indicated that chemotherapy-induced nausea and
vomiting (CINV) is observed in approx. 30-90% of patients.’
Although the treatment methods of PONV and CINV are
similar, patients’ response to them may be different.!®

Objectives

In our prospective observational study, we investigated
whether previous chemotherapy had the effect on PONV
in breast cancer surgery.

Materials and methods

Following the approval from the University of Health Sci-
ences Istanbul Education and Training Hospital Institu-
tional Ethics Committee (approval No. 28.06.2019/1890),
signed informed consent was obtained from each patient.
The study conforms with the tenets of Declaration of Hel-
sinki of 1964 and its later amendments. One hundred
and forty-eight female patients with the American Soci-
ety of Anesthesiologists (ASA) physical status I or II, aged
18-65 years and with scheduled breast cancer surgery were
recruited into the study. Before surgery, all patients were
asked about their medical history, and had their Apfel score
counted. The exclusion criteria were as follows: 1) a history
of drug abuse or known prolongation of the QT interval
on electrocardiogram (ECG); 2) obesity (body mass index
(BMI) >31 kg/m?); 3) antiemetic use 24 h before the study
and presence of hepatic or renal disease; 4) patients who
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who had their last chemotherapy less than 1 month ago;
5) patients with presence of allergy; 6) operation time shorter
than 60 min or longer than 120 min; and 7) additional opioid
necessity in the postoperative period.

Before the operation, all patients were routinely assessed
with basic monitoring (ECG, noninvasive blood pressure
(NIBP) measurement and oxygen saturation (SpO,) probe).
Anesthesia was induced with propofol (2 mg/kg), remifen-
tanil (1.0 pg/kg) and rocuronium (0.6 mg/kg), and main-
tained with sevoflurane (1.5-2.0%), 45% oxygen/air mix-
ture, and the infusion of remifentanil (0.1-0.2 ug/kg/min).
In the last 30 min at the end of the operation, meperidine
(30 mg) was administered. After extubation, the intensity
of PONV was assessed during the first 2 h and at 224 h af-
ter surgery. Patients who complained of PONV were clas-
sified as mild (mild nausea, vomiting once), moderate
(vomiting twice or need antiemetic medication once) and
severe (vomiting more than twice, severe nausea, anti-
emetic medication needed more than once) by another
anesthesiologist who has not anesthetised the patient.
None of the patients were routinely prescribed opioid
or antiemetic medication during the postoperative pe-
riod. Patients who had moderate and severe PONV were
given 10 mg of metoclopramide for rescue treatment.
Patients who suffered a pain score >4 according to NRSS
(numeric rating scale score) were treated with infusion
of paracetamol (1 g). If the paracetamol was deemed not
enough, an opioid (tramadol or meperidine) was given and
patients were excluded from the study. Preoperative in-
terview forms, perioperative anesthetic follow-up forms
and postoperative assessment forms were recorded and
evaluated by different members of our research group.

Statistical analyses

Statistical analyses were performed using IBM SPSS
v. 25.0 software (IBM Corp., Armonk, USA). The confor-
mity of the variables to the normal distribution was exam-
ined with histogram graphics and the Kolmogorov—Smirnov
test. Parametric values with normal distribution are shown
as mean = standard deviation (M +SD). Parametric values
without normal distribution and nonparametric values are
presented as the median and interquartile range (IQR). Cat-
egorical variables are expressed as numbers and percentages.
Interactions between chemotherapy and demand of addi-
tional analgesic were compared with the x? test or the Fisher’s
exact test according to the number of patients in each group.
Values of p < 0.05 were deemed statistically significant.

Results

Initially, 148 patients had been enrolled, but 5 were ex-
cluded from the study: 1 patient because of delayed surgery
and 4 because of missing patient data. Patients’ character-
istics are presented in Table 1.
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Table 1. Characteristics of study population

. n (%) or M £SD or median
Variable Q1-Q3)
Age 51.90 £12.51°
BMI 28 (25-32)¢
] 32(22.37)
2 81 (56.64)
Apfel score 3 24 (16.78)°
4 6 (4.19)2
Additional disease 85 (59.44)2
Additional drug 82 (57.34)
Non-smokers 48 (33.57)?
Previous operation 111 (77.62)
mild 44 (69.84)°
PONV 0-2 h moderate 16 (25.40)°
severe 3 (4.76)
mild 23 (54.76)?
PONV 2-24 h moderate 14 (33.33)2
severe 5(11.90)?
Previous chemotherapy 51 (35.66)*
CINV 35 (68.63)?
Additional analgesic 129 (90.21)?

1 (%); ® mean + standard deviation (M +SD);  median (15 quartile
-3 quartile (Q1-Q3)); BMI - body mass index; CINV — chemotherapy-
induced nausea and vomiting; PONV - postoperative nausea and vomiting.

Apfel score distribution was as follows: 1 — 32 patients
(22.37%), 2 — 81 patients (56.64%), 3 — 24 patients (16.78%),
and 4 — 6 patients (4.19%). The PONYV at 0-2 h was mild
in 44 patients (69.84%), moderate in 16 (25.40%) and severe
in 3 (4.76%), while PONYV at 2—-24 h was mild in 23 patients
(54.76%), moderate in 14 (33.33%) and severe in 5 (11.90%).
Fifty-one patients (35.66%) received chemotherapy for
at least 1 month. Thity-five patients (68.63%) experienced
CINYV, while 129 patients demanded additional analgesics.
The PONV symptoms at 2-24 h significantly worsened
in those who received chemotherapy (p < 0.05). There was
no significant difference between PONV 0-2 and PONV
2-24 grades in patients with CINV (Table 2).

Discussion

Surgery, chemotherapy, radiotherapy, and various com-
binations of these are used in breast cancer treatment.

Table 2. Relationship between PONV and chemotherapy

PONV 0-2 h, n (%)
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Da Silva et al. compared different types of oncologic op-
erations in their retrospective study and reported that
the only surgical procedure in which PONV prevalence
was significantly higher was mastectomy; however, when
they compared the results of Apfel’s model, they could
not find a difference regarding PONV in different mas-
tectomy cases. Their study included both male and fe-
male patients and they used different types of anesthe-
sia (general anesthesia alone or combined with epidural
or spinal anesthesia). Also, the treatment with antiemetics
and postoperative opioids was dependent of the clinicians’
preference, and patient-controlled analgesia was employed
in some of the patients.!! In our prospective study, only
female patients were included, and general anesthesia was
the dominating type of anesthesia; antiemetics and opioids
were used only if necessary.

The expected results for PONV from Apfel’s original
study were 21%, 39%, 61%, and 79% for grades 1, 2, 3, and 4,
respectively. In our study, the Apfel scores were grade 1
for 32 patients (22.37%), grade 2 for 81 patients (56.64%),
grade 3 for 24 patients (16.78%), and grade 4 for 6 patients
(4.19%).

The association between PONV and CINV has not been
fully established. There are studies reporting that heredi-
tary factors may play a role in both PONV and CINV sus-
ceptibility and resistance.!? On the other hand, antiemetic
medications which have an effect on CINV are not always
protective against PONV.

Janicki and Sugino determined that genetic variations
in the HTR3A and HTR3B genes could increase the risk
of PONYV, and the HTR3C gene polymorphisms could have
a predictive role for CINV in patients who receive mod-
erately emetogenic chemotherapy. The main conclusion
of that study was that the incidence of CINV was very
low after chemotherapy in people who did not experience
PONYV after surgery.!® Therefore, in our study, we aimed
to investigate whether the reverse situation is also possible.

Oddby-Muhrbeck et al. claimed that CINV is strongly
related to PONYV, and previous PONV has a predictive
role for CINV.!® However, in their study, chemotherapy
was applied after surgery, and in patients who experienced
PONYV before chemotherapy, supraglottic airway devices
were used instead of tracheal intubation.

Our patients were given anesthesia after chemotherapy.
In other words, it was investigated whether nausea and

PONV 2-24 h, n (%)

e “_
no 51(5543) 1(44.57)
SEEEE yes 29 (56.86) » (43.14)
no 12(75) 4(25)
NV yes 17 (48.57) 18 (51.43)

X2/p-value X*/p-value
“
72 (78.26) 20 (21.74)
# #
0.027/0.869 29 (56.86) 22 (43.14) 7.242/0.007
11 (68.75) 5(31.25)
* #
3.127/0.127 18 (51.43) 17 (48.57) 1.343/0.246

#x? test; * Fisher's exact test; statistically significant p-values are in bold. CINV - chemotherapy-induced nausea and vomiting; PONV — postoperative nausea

and vomiting.
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vomiting was more common during the postoperative pe-
riod in patients receiving chemotherapy.

Anesthesia-related pharmacologic risk factors for PONV
include inhalation anesthetics, nitrous oxide and usage
of postoperative opioids. The effects of volatile anesthetics
on PONV demonstrate a dose-dependent manner and par-
ticularly appear in the first 2—6 h after surgery.'* Opioids
increase the risk for PONV in a dose- and time-dependent
manner.'> We administered sevoflurane, remifentanil and
oxygen/air mix for the maintenance of anesthesia. The in-
cidence of PONYV is lower with opioid-free total intra-
venous anesthesia (TIVA). It is known that propofol and
TIVA reduce the PONYV risk by approx. 25%.1¢ In our study,
PONYV at 2-24 h was significantly increased in patients
who received chemotherapy, and there was no significant
difference between PONV 0-2 or PONV 2-24 in those
with CINV. We think that we eliminated or minimized
the negative effects of anesthetic medications.

We used propofol only in induction of anesthesia, and
we reversed the effect of muscle relaxant with neostig-
mine. We did not apply antiemetic drugs routinely to our
patients because of their possible side effects, and infused
1 g of paracetamol intravenously for postoperative analgesia
when necessary.

Limitations

We did not compare the Apfel score with PONV and
CINYV results. When we were planning the methods, we
included only female patients, which invalidated the results
of Apfel score. Another limitation of our study was the ad-
ministration of inhalation anesthesia instead of TIVA
and/or combination of opioid-free regional anesthesia
with TIVA as a part of multimodal analgesia management
plan.t”-% We used inhalation anesthesia because of its cost
efficiency and routine preference of our hospital policy.

Conclusion

We concluded that prior chemotherapy may be a risk
factor for the occurrence of PONV.

ORCID iDs
Yesim Cokay Abut @ https://orcid.org/0000-0001-8763-605X
Kubra Bolat @ https://orcid.org/0000-0002-7032-0531

Nurten Yanik @ https://orcid.org/0000-0003-1469-7286
Abdurrahman Tunay @ https://orcid.org/0000-0001-7118-9312
Sevim Baltali @ https://orcid.org/0000-0001-9503-5692

Veysel Erden @ https://orcid.org/0000-0002-0039-114X

Gulay Asik Eren @ https://orcid.org/0000-0002-5365-3641

References

1. Ferlay J, Colombet M, Soerjomataram |, et al. Cancer incidence and
mortality patterns in Europe: Estimates for 40 countries and 25 major
cancers in 2018. Eur J Cancer. 2018;103:356-387. doi:10.1016/j.ejca.
2018.07.005

20.

21.

Y. Abut et al. Previous chemotherapy can cause PONV

Ozmen V, Ozmen T, Dogru V. Breast cancer in Turkey: An analysis
of 20,000 patients with breast cancer. EurJ Breast Health. 2019;15(3):
141-146. doi:10.5152/ejbh.2019.4890

Gan TJ, Belani KG, Bergese S, et al. Fourth Consensus Guidelines for
the Management of Postoperative Nausea and Vomiting. Anesth Analg.
2020;131(2):411-448. d0i:10.1213/ANE.0000000000004833
Miaskowski C. Pharmacologic management of sleep disturbances in
noncancer-related pain. Pain Manag Nurs. 2009;10(1):3-13. d0i:10.1016
/j.pmn.2008.05.002

Apfel CC, Greim CA, Haubitz |, et al. A risk score to predict the prob-
ability of postoperative vomiting in adults. Acta Anaesthesiol Scand.
1998;42(5):495-501. d0i:10.1111/j.1399-6576.1998.tb05157.x
Koivuranta M, Laara E, Snare L, Alahuhta S. A survey of postoperative
nausea and vomiting. Anaesthesia. 1997;52(5):443-449. doi:10.1111/
j.1365-2044.1997.117-az0113.x

Apfel CC, Laara E, Koivuranta M, Greim CA, Roewer N. A simpli-
fied risk score for predicting postoperative nausea and vomiting.
Anesthesiology. 1999;91(3):693-700. doi:10.1097/00000542-1999090
00-00022

GanTJ.Riskfactors for postoperative nausea and vomiting. Anesth Analg.
2006;102(6):1884-1898. doi:10.1213/01.ANE.0000219597.16143.4D
Hesketh PJ. Chemotherapy induced nausea and vomiting. N EnglJ Med.
2008;358(23):2482-2494. doi:10.1056/NEJMra0706547

. Oddby-Muhrbeck E, Obrink E, Eksborg S, Rotstein S, Lénnqvist PA.

Is there an association between PONV and chemotherapy-induced
nausea and vomiting? Acta Anaesthesiol Scand. 2013;57(6):749-753.
doi:10.1111/aas.12053

. da Silva HBG, Sousa AM, Guimaraes GMN, Slullitel A, Ashmawi HA.

Does previous chemotherapy-induced nausea and vomiting pre-
dict postoperative nausea and vomiting? Acta Anaesthesiol Scand.
2015;59(9):1145-1153. doi:10.1111/aas.12552

. Laugsand EA, Fladvad T, Skorpen F, et al. Clinical and genetic fac-

tors associated with nausea and vomiting in cancer patients receiv-
ing opioids. Eur J Cancer. 2011;47(11):1682-1691. doi:10.1016/j.ejca.
2011.04.014

. Janicki PK, Sugino S. Genetic factors associated with pharmacothera-

py and background sensitivity to postoperative and chemotherapy-
induced nausea and vomiting. Exp Brain Res. 2014;232(8):2613-2625.
doi:10.1007/500221-014-3968-z

. Apfel CC, Kranke P, Katz MH, et al. Volatile anaesthetics may be

the main cause of early but not delayed postoperative vomiting: A ran-
domized controlled trial of factorial design. BrJ Anesth. 2002;88(5):
659-668. doi:10.1093/bja/88.5.659

. Roberts GW, Bekker TB, Carlsen HH, Moffatt CH, Slattery PJ, McClure AF.

Postoperative nausea and vomiting are strongly influenced by post-
operative opioid use in a dose-related manner. Anesth Analg. 2005;
101(5):1343-1348. doi:10.1213/01.ANE.0000180204.64588.EC

. Bhakta P, Ghosh BR, Singh U, et al. Incidence of postoperative nau-

sea and vomiting following gynecological laparoscopy: A com-
parison of standard anesthetic technique and propofol infusion.
Acta Anaesthesiol Taiwan. 2016;54(4):108-113. doi:10.1016/j.aat.2016.
10.002

Bashandy GMN, Abbas DN. Pectoral nerves | and Il blocks in multimod-
al analgesia for breast cancer surgery: A randomized clinical trial. Reg
Anesth Pain Med. 2015;40(1):68-74. doi:10.1097/AAP.0000000000000163

. Olanders KJ, Lundgren GAE, Johansson AMG. Betamethasone in pre-

vention of postoperative nausea and vomiting following breast surgery.
J Clin Anesth. 2014;26(6):461-465. doi:10.1016/j.jclinane.2014.02.006

. Kim SH, Oh YJ, Park BW, Sim J, Choi YS. Effects of single-dose dexme-

detomidine on the quality of recovery after modified radical mastec-
tomy: A randomised controlled trial. Minerva Anestesiol. 2013;79(11):
1248-1258. PMID:23698545.

Chiu C, Aleshi P, Esserman LJ, et al. Improved analgesia and reduced
post-operative nausea and vomiting after implementation of
an enhanced recovery after surgery (ERAS) pathway for total mastec-
tomy. BMC Anesthesiol. 2018;18(1):41. doi:10.1186/5s12871-018-0505-9
Myles PS, Leslie K, Chan MTV, et al. Avoidance of nitrous oxide for
patients undergoing major surgery. Anesthesiology. 2007;107(2):221-
231.d0i:10.1097/01.anes.0000270723.30772.da



	Title page

