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Urinary 5-Hydroxyindoleacetic Acid (5-HIAA) Excretion
During Multiple-day High-dose Chemotherapy
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Highly emetogenic drugs such as cisplatin induce an increase in the urinary 5-hydroxyindoleacetic
acid (5-HIAA) level, the main metabolite of serotonin (5-HT), within the first 24 h following a single
infusion, thus providing a possible cause for acute emesis and an explanation for the action of 5-HT3
antagonists. No further excretion peaks have been observed, suggesting that additional or serotonin-
independent mechanisms cause delayed emesis. QOur aim was to study the mechanisms behind emesis
seen during a highly emetogenic chemotherapy regimen given as a continuous infusion over several
days. Seven women treated with a 4-day high-dose chemotherapy (HDCT) regimen for breast cancer
entered the study. Pooled urine samples were collected prior to and during chemotherapy for deter-
mining 5-HIAA excretion. An excretion peak in the urinary 5S-HIAA level was observed within the first
24 h with no further peaks thereafter. Thus, the mechanisms behind the emesis experienced during
this highly emetogenic multiple-day chemotherapy regimen from days 2-3 onwards would appear
to be at least partially serotonin independent and would not be expected to be completely relieved by
5-HT3 antagonists alone. © 1998 Elsevier Science Ltd.
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INTRODUCTION

AN INCREASE in the plasma and urinary levels of 5-HIAA, the
main metabolite of serotonin, is seen in the acute phase of
vomiting caused by a single-day infusion of highly emetogenic
drugs, such as cisplatin [1]. This rise parallels the temporal
onset and severity of nausea and vomiting. Following single-
day chemotherapy infusions no further excretion peaks have
been observed during the delayed phase of emesis, which thus
would appear to be serotonin independent [2]. 5-HT3
antagonists are effective in the treatment of the acute phase of
vomiting [3], but their effectiveness in the delayed phase
remains to be proven [4].

It is not known whether the mechanism behind emesis
seen during a multiple-day chemotherapy regimen is ser-
otonin dependent, caused by continuous or cyclic serotonin
excretion. Therefore, we studied the effect of a highly eme-
togenic multiple-day chemotherapy regimen on the urinary
excretion of 5-HIAA.
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PATIENTS AND METHODS

Seven women (aged 34-58 years, median 49 years) under-
going high-dose chemotherapy (HDCT) for local (r=5) or
metastatic (n=2) breast cancer entered this study. Prior to
HDCT, the patients had received 3-7 standard cycles of
chemotherapy (cyclophosphamide, epirubicin, 5-fluorouracil).
Informed consent was obtained from the patients and the study
protocol was accepted by the institutional review board.

6 patients received CTCb HDCT and 1 patient received
Mitox-CTCb. The CTCb regimen consisted of cyclophos-
phamide 6g/m?, thiotepa 500 mg/m? and carboplatinum
800 mg/m? given as continuous infusions over 96h. In the
Mitox-CTCb regimen, mitoxantrone 15 mg/m? administered
over 4h replaced thiotepa on days 1 and 2. The drugs were
infused via separate catheter lumens and the patients received
standard hydration.

The anti-emetic regimen contained intravenous ondanse-
tron 8-16mg and dexamethasone 10-20mg daily. Lor-
azepam was given 1-3 mg per day orally or intravenously.

Urine samples for analysing 5-HIAA were collected start-
ing 12h prior to chemotherapy. Prior, during and after
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chemotherapy, pooled urine samples were collected at the
following hours: —12-0, 0-3, 3-6, 6-9, 9-12, 12-15, 15-21
and every 12h thereafter up to either 96h (n=4) or 144h
(n=3) from the beginning of chemotherapy (=0h). 5-HIAA
values were determined using HPLL chromatography.

RESULTS

Urinary 5-HIAA excretion was determined starting 12h
before the onset of chemotherapy (n=6), during the 4-day
course of chemotherapy (#=7) and for 2 days after dis-
continuing chemotherapy (n=3). The results are sum-
marised for all 7 patients in Figure 1.

The median baseline 5-HIAA excretion rate during the
12h prior to chemotherapy was 1.04 umol/h (range 0.75—
1.50). During the 24h following the initiation of chemo-
therapy, the median urinary 5-HIAA excretion rate was
1.89 umol/h (range 1.17-2.38), which was 1.5 times higher
than the median urinary excretion rate during the following
days. When compared with baseline (—12-0), the median 5-
HIAA excretion rate was significantly increased during the
first 24h (P=0.006), the 24-72 h period (P=0.009) and the
72—-110 hour period (P=0.015) (paired ztest).

The median peak excretion rate of 5-HIAA, which occurred
in the 3-6h period from the start of chemotherapy, was
4.67 umol/h (range 3.00-5.67). The urinary 5-HIAA excre-
tion peak took place during the first 24h in 6 out of the 7
patients; 1 patient presented with two peaks, the first occur-
ring in the 12-15h period (3.00 umol/h) and the second at
69h (3.67 umol/h).

The 5-HIAA excretion rate of the patient who received the
Mitox-CTCb regimen was similar to the excretion seen after
the CTCD regimen.

The patients did not experience nausea or vomiting during
the 24 h prior to chemotherapy. None of the patients vomited
during day 1. More than two emetic episodes were seen in 1/7
patients on day 2, 2/7 on day 3, 4/7 on days 4, 5 and 6.

DISCUSSION

Patients rate nausea and vomiting among the most distres-
sing symptoms caused by chemotherapy [5]. In recent years
progress has been made in understanding the mechanisms
underlying chemotherapy-induced emesis. Studies looking
into serotonin metabolism [6] and work done with selective
serotonin type-3 antagonists [7] have elucidated the role of
serotonin in the acute phase of chemotherapy-induced
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Figure 1. The median 5-HIAA excretion prior, during and
after the 4-day course of chemotherapy.
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emesis. Highly emetogenic drugs, such as high-dose cisplatin
[1-3] and dacarbazine [1], produce a marked increase in the
plasma and urinary levels of 5-HIAA within the 24 h follow-
ing infusion of the drug. These rises parallel the temporal
onset and severity of vomiting. It is suggested that the
mechanism behind the efficacy of specific 5-HT?3 antagonists
in treating acute nausea and vomiting is their ability to block
the central vomiting zone or intestinal chemoreceptors. Ser-
otonin is liberated from the gut’s enterochromaffin cells due
to chemotherapy-induced damage [6].

The mechanisms behind delayed emesis are less well
understood and the anti-emetic control remains unsatisfac-
tory [8]. Wilder-Smith and associates measured urinary
5-HIAA excretion during the 48h following high-dose
cisplatin 80mg/m? [2]. They found a significant urinary
5-HIAA peak 6h after the induction of chemotherapy with
no peaks thereafter, suggesting that the delayed-phase nausea
and vomiting is not associated with the liberation of serotonin.
This is supported by the clinical evidence that 5-HT3
antagonists fail to control delayed emesis satisfactorily [4].

In this study we observed a significant increase in the
urinary 5-HIAA excretion during the first 24 h following the
initiation of a 4-day chemotherapy regimen. The anti-emetic
control was good at the beginning of the 4-day course of
chemotherapy, coinciding with the increased urinary excre-
tion of 5-HIAA. This is consistent with the reported good
anti-emetic control achieved using a combination of a 5-HT'3
antagonist and dexamethasone in treating serotonin-induced
emesis [9]. From day 4 onwards, the anti-emetic treatment
failed to control emesis in 4 of the 7 patients. Neither 5-HT?3
antagonists nor dexamethasone affect the release of serotonin
[10].

It seems that the initial emptying of serotonin reserves
from the intestinal mucosa induced by the initiation of che-
motherapy is not followed by further significant excretion
peaks despite the continuing chemotherapy stimulation.
Thus, the mechanisms behind emesis seen during highly
emetogenic multiple-day chemotherapy from days 2-3
onwards would appear to be at least partially serotonin
independent and would not be expected to be fully relieved
by 5-HT?3 antagonists alone.
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