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INTRODUCTION
Clinical trials on emesis control in Medical Oncology are focused 

almost exclusively on Chemotherapy Induced Nausea and Vomiting 
(CINV). Despite great improvement in CINV management in the last 
20 years, less is known about emesis induced by other causes. The 
etiological-based approach in the choice of the anti-emetic drug is a 
useful overall framework and remains the recommended practice in 
most current guidelines [1]. However, patients with Central Nervous 
System (CNS) metastases causing symptoms, such as vomiting, are 
systematically excluded from clinical trials, in order to avoid biases. 
All of these contribute to a generalized lack of evidence that results 
in the impossibility of making an aware therapeutic choice [2–4]. 
Aprepitant is an orally administered highly selective antagonist of 
Substance P (SP) on Neurokinin-1 (NK1) receptor. It is registered 
for use in CINV prevention in chemotherapy regimens with high 
and moderate emetogenic potential. It is given orally at 125 mg 
on the first day of therapy (with 12 mg Dexamethasone and 8 mg 
Ondansetron), and 80 mg on the two subsequent days (with 8 mg 
Dexamethasone). Randomized placebo-controlled phase III trials 
showed that aprepitant protected from acute and delayed CINV: this 
effect is more evident starting from 12-18 hours from chemotherapy 
administration and lasts until the fifth day from chemotherapy 
[2–4]. Aprepitant is also approved in some countries as 40 mg oral 
administration before abdominal surgery for the prevention of Post-
Operative Nausea and Vomiting (PONV). 

Here is a brief case report on a woman with breast cancer in 
which emesis was not controlled, except for a few days following 
the administration of aprepitant, which was given as off-label CINV 
premedication. 

CASE REPORT
A 37-year-old woman presented in July 2015 with worsening 

pulsating headache in the previous few days. She suffered from 
chronic sinusitis, but reported this headache to be different from her 
usual headache. She had been diagnosed with Her-2 positive cancer of 
her left breast two years before. Last evaluation by mean of Computed 
Tomography (CT) scans in January 2015 was negative for local and 
distant disease recurrence. 

On physical examination, Brudzinski’s sign was positive, without 
focal neurological deficits, fever, vomiting or nausea, suggesting 

meningeal involvement. A contrast-enhancing lesion was present in 
the left Cerebellar hemisphere in brain CT scans. 

A contrast magnetic resonance imaging of the brain confirmed the 
subcortical cerebellar lesion characterized by ring-enhancement and 
mild surrounding edema. There was also remarkable leptomeningeal 
enhancement over the left cerebral hemisphere and the cerebellar 
folia, suggesting meningeal carcinomatosis (Figure 1). The diagnosis 
was confirmed through cytologic analysis of liquor. No other disease 
localizations were shown by total body CT scans.

Antiedemigen Intravenous therapy with mannitol 18% and high-
dose Dexamethasone was started. Despite therapy and improvement 
of headache, there was a fast worsening of patient’s general conditions 
due to severe lower limbs asthenia, prostration and recurring episodes 
of vomiting, especially in early morning hours, sometimes preceded 
by nausea and not associated with food assumption. 

Antiemetic therapy with intravenous methoclopramide was 
started, but it was then refused by the patient due to a not better 
defined sensation of general and psychological malaise, possibly 
due to a psychogenic component. Intravenous ondansetron was 
prescribed as rescue therapy, without benefit.

In agreement with her Oncologist, patient underwent first dose of 
first-line chemotherapy with docetaxel, trastuzumab and pertuzumab 
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Figure 1: Contrast brain MR Scans. Leptomeningeal thickening and 
remarkable contrast enhancement (Arrows) over the Cerebellar folia (A. Axial 
Scans) and the left Cerebral hemisphere (B. Coronal Scans).
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with palliation intent. The patient had been and still was experiencing 
nausea and several vomiting episodes per day, and, as mentioned 
above, she was intolerant to methoclopramide and already assuming 
dexamethasone and ondansetron with poor benefit on emesis. Oral 
aprepitant was given off-label for CINV prevention (125 mg on day 1 
and 80 mg on days 2 and 3), even though the chemotherapy regimen 
chosen had low emetogenic potential. Antiedemigen therapy was 
continued, but the steroid dose was reduced first to 16 mg daily, and 
then to 12 mg daily because of a psychotic episode. 

For the six days following chemotherapy administration, the 
patient’s general conditions were stable, but she was free from emesis 
for the first time from hospitalization: no vomiting occurred and no 
rescue therapy was needed.

On the seventh day from chemotherapy, vomiting relapsed 
and later the same day the patient started palliative whole brain 
irradiation. In particular, subsequent episodes occurred when 
shifting from clinostasis to seated position and vice-versa and during 
her transportation to the Radiotherapy department.

In a further attempt to control relapsed emesis, intravenous 8 mg 
Ondansetron was administered every 8 hours; after a few days, due to 
poor results in emesis control and onset of constipation, Ondansetron 
was replaced by intravenous 50 mg Alizapride three times a day. 

Patient was discharged at home a few days after she had completed 
scheduled radiotherapy; all her symptoms improved but emesis, 
which persisted with one to two vomiting episodes per day. She died 
three months after discharge. 

DISCUSSION
Leptomeningeal Carcinomatosis (LC) is common in breast cancer 

patients treated with anti-Her-2 therapies in the adjuvant setting [5]. 
This can be ascribed to prolonged survival with therapies targeting 
Her-2 receptor together with the poor penetration of such drugs (i.e. 
Trasuzumab) through the Blood-Brain Barrier (BBB). 

Frequent presenting symptoms of LC are headache, pain, signs 
of intracranial hypertension, e.g. nausea vomiting and dizziness, and 
of meningeal irritation [6]. Diagnosis is based on high clinical and/or 
imaging suspicion and is confirmed by liquor cytology.

In our patient, the cause of emesis was LC rather than the brain 
metastasis, given the limited brain parenchyma involvement, the 
mild surrounding edema and the scarce response to steroids and 
mannitol. Nausea and vomiting are also more frequently associated 
with LC than brain metastases. [7, 8].

Nausea and vomiting in LC are caused by a combination of 
intracranial hypertension, meningeal irritation and release of 
chemicals from cancer cells in liquor.

Multiple observations suggest a role for aprepitant on the control 
of emesis in the patient. First of all, the temporal correlation between 
drug administration and vomiting response for the following six 
days. Duration of vomiting response was comparable to the five-day 
emesis protection granted by aprepitant in phase III clinical trials [2]. 
It was also the last antiemetic drug administered, while steroids dose 
was already being reducing.

Resolution of headache with steroids and mannitol can be 
considered as a sign of lowering intracranial hypertension, so 
persistence of symptoms may be due to other factors. 

Response to chemotherapy is another possible cause for the 
temporary vomiting response. However, it has to be considered 
that other symptoms didn’t improve (i.e. pain, lower limb asthenia, 
prostration) until radiotherapy started, the short delay between 
chemotherapy administration and symptoms relief, poor BBB 
crossing by chemotherapy drugs, and subsequent survival. As 
reported in literature, in fact, median overall survival in LC patients 
unresponsive to treatment is 2.0 to 4.0 months and is similar to 
the survival of our patient of only 3 months, while breast cancer 
responsive patients had a reported median overall survival of 7.0 to 
7.5 months [9,10]. Hence, we considered that chemotherapy may 
have contributed but it was unlikely to be the main responsible for 
vomiting temporary resolution. 

Neither D2 (Methoclopramide and Alizapride) nor type 3 
5-hydroxytryptamine (5HT3)(Ondansetron) receptors blockade was 
effective in relieving significantly patient’s symptoms. This could be 
because of their mechanism of action. The targets of these drugs, in 
fact, are in the Chemoreceptor Trigger Zone (CTZ), which is located 
in the area postrema of the fourth ventricle floor. Its neurons have 
dopamine D2 receptors, 5HT3 receptors and NK1 receptors and 
are functionally outside the BBB so that this area is activated by 
emetogenic substances in peripheral blood [11]. 

Since localization of disease and ineffectiveness of other 
peripherally acting antiemetic drugs, it seems legitimate to think that 
the main emetogenic stimulus was acting beyond the BBB. 

Aprepitant crosses BBB and it is proved that it owes its antiemetic 
effect to this pharmacokinetic characteristic [12-17] and to the binding 
of its target located in the brain stem, as showed by Positron Emitting 
Tomography studies [13,18]. In particular, NK1 receptors and 
Substance P (P stands for “powder” [13]) are highly concentrated in 
the Nucleus Tractus Solitarius (NTS) [19]. Nucleus Tractus Solitarius 
is located in the brain stem, ventrally to the area postrema and is a 
converging site for projections arising from outside (vagal afferents 
from the upper gastrointestinal tract) and from inside (upper cortical 
centers, vestibular afferents, area postrema) the CNS. Although there 
is no anatomic defined “Vomiting Center”, NTS is strongly thought 
to be the final common converging site of multiple afferents which 
triggers neurons of a central pattern generator responsible for the 
sequence of behaviors that eventually lead to vomiting [19].

Several studies showed that interfering with NK1 receptor-
SP interaction in the NTS prevents vomiting from both peripheral 
and central stimuli and that the blockade of central NK1 receptors 
is predominant in comparison to that on NK1 receptors located on 
vagal terminals in the gut, not excluding a possible contribution from 
these peripheral sites in vivo [4,12-16, 20-26].

Given the aforementioned considerations, we hypothesized that 
LC was triggering vomiting in our patient with a mechanism that was 
not intercepted by other drugs, and that aprepitant was responsible for 
the patient temporary relief from the symptom because it performs its 
action at a different level in the emetic circuitry, possibly in the NTS. 

In support of our hypothesis, Lowery, et al. [27] reported a similar 
case of efficacy of aprepitant in controlling refractory nausea and 
vomiting in a woman affected by meningeal metastases from breast 
cancer. As in our case, the patient was a young woman whose nausea 
and vomiting were unresponsive to several antiemetic drugs and who 
obtained a complete and rapid response to aprepitant. In the case 
reported by Lowery, the patient took aprepitant without any reported 
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side effect and sustained benefit for a longer period of time than our 
patient did, who only had six days of complete response, which was 
compatible with the drug half-life and the reported duration of effect 
with the usual three-day schedule [4].

CONCLUSION
In conclusion, our observation is just anecdotal but it is not the 

only one reported in literature and has a biological rationale. This 
evidence allows us to speculate that NK1 receptor and SP might be 
involved in a pathway which is hierarchical higher in generating 
vomiting. Aprepitant target site may be at a common end transmission 
way of diverse emetogenic stimuli or, at least, it may have a specific 
efficacy in nausea and vomiting induced by centrally acting stimuli, 
such as Leptomeningeal Carcinomatosis. Further proof-of-concept 
investigation is needed. If demonstrated, the antiemetic effect of 
aprepitant should be investigated in settings diverse from CINV. 

Our experience is not uncommon in advanced cancer patient 
setting, and also highlights the lack of quality studies aimed to 
produce valuable evidence in the management of emesis other than 
CINV. This profoundly affects physician and health professionals 
involved in cancer patient care in the setting both of the supportive 
care and palliative care. 
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