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ABSTRACT

Purpose: The optimal treatment modality for delayed emesis occurring later than 24 hours

after the administration of cisplatm-based chemotherapy has not yet been established. Pa-

tients and Methods: Twenty patients received 5-hydroxytryptamme 3 receptor antagonist

intravenously for the treatment of acute emesis just before cisplatm infusion in the first

cycle of treatment, and the thereafter they received oral administration of betamethason ( 2 mg

x 3/day) plus oral lorazepam (0.5 mg x 3/day) for 5 days in trial I. In trial II, 14 patients

who received the other anti-emetic regimen ( methylprednisolone plus metoclopramide) for

delayed emesis in the first cycle of chemotherapy were treated by this regimen for the

second cycle of treatment. A complete response (CR) was defined as no emetic episodes

and a partial response (PR) as no vomiting episodes but some nausea. The effects of

anti-emetic treatments were evaluated for 5 days from the next day after cisplatin ad-

ministration. Results: The mean control rate (percentage of CR+PR) and CR rate for

delayed emesis for the 5-day period were 97% and 84%, respectively m trial I. The mean

control rate in patients undergoing the other anti-emetic regimen m the first cycle of

chemotherapy was 60% compared to 96% in the same patients undergoing this regimen in

the second cycle of the same chemotherapy m trial II. Conclusions: Oral betamethason

plus lorazepam demonstrated a high control rate for delayed nausea and vomiting in-

duced by cisplatin-based chemotherapy. Ryukyu Med. J., 25( 1,2) 17--22, 2006
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INTRODUCTION

Chemotherapy-induced emesis is one of the

troublesome adverse events that impair not only the

quality of life in cancer patients but also reduces

their desire to receive further chemotherapy.

Cisplatm, which is one of the most effective anti-

cancer drugs used in the treatment of various neo-

plasms , is well known to frequently induce nausea

and vomiting2 3. Thanks to the development of 5-

hydroxytryptamine 3 ( 5HT3) -receptor antagonist,

the occurrence of acute emesis has decreased

dramatically　. However, the optimal treatment

modality for delayed emesis which occurs later than

24 hours after cisplatm administration has yet to be

established . Adrenal cortical hormone alone or a

combination of adrenal cortical hormone and

metoclopramide is generally used to control emesis,

but the effectiveness of these agents remains both

insufficient and controversiall1-　　　Lorazepam,

which is a widely used anti-anxiety drug, has been

reported to prevent the acute emesis induced by
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Table 1 The Patient Characteristics

Trial I Trial II

( n-20)　　　　　　　　　　　　　　( n-14

Sex

Male

Female

Age (years)

Mean (range)

Performance status

O

I

Stage

IIIA

IIIB

IV

Histology

Adenocarcmoma

Squamous cell carcinoma

Small cell carcinoma

17

3

57 (46-77)

iR

2

3

5

12

iR

1

1

Chemotherapy ( with concurrent radiotherapy)

Cisplatin+UFT 10 ( 9)

Cisplatin+docetaxel　　　　　　　　9 ( 2)

Cisplatin+etoposide 1 ( 0)

chemotherapy　. We therefore conducted a pro-

spective trial to determine whether or not oral

betamethason plus lorazepam effectively prevents

the delayed nausea and vomiting frequently induced

by cisplatm-based chemotherapy.

PATIENTS and METHODS

The eligible lung cancer patients for this study

were those who received cisplatin ( 80 mg/m2 ) -based

chemotherapy with/without radiotherapy, had an

Eastern Cooperative Oncology Group performance

status of 0, 1, or 2 and experienced neither nausea

nor vomiting before starting chemotherapy. All pa-

tients gave their written informed consent before

treatment. The protocol was approved by the Na-

tional Kyushu Cancer Center institutional review

board.

The present prospective trial of an anti-emetic

regimen for delayed emesis consisted of two trials.

Trial I was administered for patients who received

chemotherapy for the first time. Trial II was de-

signed for those patients who had received one cycle

of chemotherapy and then underwent the experi-

mental anti-emetic regimen in the second cycle of

the same chemotherapy.

All patients in both trials received anti-emetic

therapy with　5HT3　receptor antagonist mtrave-

nously to prevent acute emesis just before cisplatin

infusion. From the day after the intravenous ad-

ministration of cisplatm was started, betamethason

(2 mg x 3/day) plus lorazepam (0.5 mg x 3/day)

was given orallyfor5 days (Fig. 1). In trial II, the

patients received methylpredmsolone sodium succmate

( 125 mg/day) plus metoclopramide ( 10 mg/day) in-

travenously for 5 days starting from the day after

the intravenous infusion of cisplatin was given in

the first cycle of chemotherapy. In the second cycle

of the same chemotherapy regimen, these patients

were treated with oral administration of betamethason

plus lorazepam.

A complete response ( CR) and partial response

(PR) were defined as when patients had no emetic

episodes, and no vomiting episodes but some nausea,

respectively. The control rate was defined as the

percentage of CR plus PR. The effects of anti-emetic

treatments on delayed emesis were evaluated for 5

days beginning from the day after the cisplatm

administration was given. In addition, the anti-

emetic effect of 5HT3 alone on the acute phase of

emesis was also evaluated in trial I.

All patients were hospitalized for their treat-

merits. The number of episodes of vomiting and

presence of nausea were monitored and recorded
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Trial I

d ay l 2 3 4 5 6

S-H T 3 recep to r
antagon ist 1 am pu lq I.V . ○

B etam eth ason e 2.0 n g ×3,p .O. ○ ○ ○ ○ ○

L o razepa m 0.5 n g ×3,p .O. ○ ○ ○ ○ ○

Trial II
First course

dサv l 2 3 4 5 6

5-H T 3 recep to r

m t乱gon ist 1 am pu liちi.v . ○

M eth ylp red nisolon e 12 5 m & L V. ○ (⊃ ○ ○ ○

M eto clo pra m ide 1 0 nig,i.v. ○ ○ ○ ○ ○

Second course

day l 2 3 4 5 6

5-HT3receptor
antagonist 1 am pule i.v. (⊃

Betamethasone 2.0 mg×3,p.O. ○ ○ ○ ○ ○

Lorazepa■n 0.5 me×3,p.O. ○ ○ ○ ○ ○

5-HT3 : S-hydro籾taminej
Fig. 1 Treatment Schema.

for each patient. The other adverse effects of the

treatment were also directly monitored and recorded.

A statistical analysis was performed using

Fisher s exact probability test to compare the control

rate between the two groups. The results were consid-

ered significant when p values were less than 0.05.

RESULTS

From September 1999 to January 2000, 20 and

14 patients were entered into trials I and II, respec-

tively. The patient characteristics are shown in

Table 1.

The control rate of this anti-emetic treat-

merit from days 1 to 6 in trial I is shown in Fig.

2. The CR rate of acute emesis in the patients

treated with 5HT3-receptor antagonist on day 1

was 35%. On the other hand, the CR rates for de-

layed emesis from days 2 through 6 were 75% or

more. An especially notable finding was that the

delayed vomiting was completely controlled from

days 3 through 6. Fifteen (75%) patients achieved

a CR for the entire duration from day 2 through

day6.

The mean CR rates and PR rates from days 2

through 6 according to the cancer treatment mo-

dalities are shown m Figure 3. The mean CR rates

were 89% in the chemotherapy group and 80 % in

the concurrent chemoradiotherapy group. There

were no significant differences m the control rates
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Fig. 2 The control rates of nausea and vomiting from

days 1 to 6 in trial I. Twenty patients were entered

into trial I.

between the two groups for nausea, and vomiting.

The mean control rate for delayed emesis (CR+PR)

was 97% for all patients. In addition, appetite loss,

which is one of the most common side effects of

anti-cancer drug therapy, was not observed in

of all the patients.

As shown in Fig. 4, the mean control rates of

delayed emesis (CR+PR) according to the type of

anti-emetic treatment m trial II was　96%　for the

treatment with betamethason plus lorazepam and

for the treatment with methylpredmsolone plus

metoclopramide (P<0.001). All patients reported

the treatment with betamethason plus lorazepam in

the second cycles of chemotherapy to be much bet-

ter for the prevention of delayed nausea and vomit-

ing than the treatment with methylpredmsolone

plus metoclopramide in the first cycle of chemo-

therapy.

Some mild toxicity was observed during the

treatment. Hiccups occurred in 6 (30%) , sleepiness

in 2 (10%) andthirstin 1 (5%). However, allofthese

adverse events were manageable.

DISCUSSION

Cisplatin is one of the most effective anti-cancer

drugs used in the treatment of various neoplasmsl

Nausea and vomiting induced by cisplatm remains,

however, a troublesome complication. The frequency

of emesis in patients receiving cisplatin consisting

of more than 50 mg/m has been reported to be

while in those receiving less than 50 mg/m it has

been reported to range from 60-90%2

The most common treatments for acute or

delayed nausea and vomiting induced by cisplatm
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Fig. 3 The mean control rates of delayed nausea and

vomiting from days　2 to 6 according to the treat-

ment regimen used in trial I. CT: chemotherapy, RT:

radiotherapy.

are generally reported to be such drugs as adrenal

cortical hormone, metoclopramide and serotonin

antagonist4-　. Especially, the development of

5HT3-receptor antagonist has greatly helped to re-

duce the incidence of acute nausea and vomiting

which occurs withm 24 hours after the admimstra-

tionofanti-cancerdrugs . Onthe other hand, no

effective treatment for delayed nausea and vomit-

ing, occurring more than 24 hours after anti-cancer

drug administration has yet been developed9. Either

adrenal cortical hormone alone or a combination of

adrenal cortical hormone and metoclopramide is gen-

erally used in order to control delayed nausea and

vomiting, but the effectiveness of these agents is

still not satisfactory. The control rate of delayed

emesis has been reported to range from 40 to 70%"

In 1999, the American Society of Clinical Oncology

(ASCO) proposed a clinical guideline for the man-

agement of delayed nausea and vomiting induced

by cisplatin-based chemotherapy . ASCO guide-

lines recommend corticosteroid plus metoclopramide

(or plus a 5-HT3 antagonist) for the prevention

of delayed emesis in all patients receiving cisplatm.

However, the control rate of delayed emesis by

using the above agents has been reported to range

from 50 to 70%' . In fact, the mean control rate

of delayed emesis by the combined usage of

methylpredmsolone and metoclopramide was also

60　% in the present study. On the other hand,

in patients who received oral administration of

betamethason plus lorazepam, the mean control

rate of delayed emesis was 95% or more. In addi-

tion, 15 (75%) of all 20 patients in trial I experienced

no delayed emesis at all from days 2 through 6.

Several trials have shown that benzodiazepms
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匪≡≡ヨBL: Betamethason + Lorazepam

EヨMM: Methylpre血isolone + Metoclopramide

Fig. 4 The effects of betamethason and lorazepam (BL)

vs. methylprednisolone and metoclopramide (MM) on

cisplatin induced delayed nausea and vomiting in

trial II. CT: chemotherapy, RT: radiotherapy.

including an intravenous injection of lorazepam has

an efficacy for acute emesis induced by cisplatin21

Therefore, these agents are listed as useful adjunc-

tive agents in ASCO guidelines for the management

of acute emesis . In the present study, oral

lorazepam with betamethason was used for the

purpose of treatment for cisplatm-mduced delayed

emesis and an effect of these combination on the

delayed emesis was observed. In addition, lorazepam

may have a preventive effect on anticipatory

emesis of patients who had poor control of emesis

with prior chemotherapy , as shown in Trial II.

A result of recent randomized trials compar-

ing neurokm-1 receptor antagonist plus standard

antiemetics with standard antiemetics alone has

been reported. The control rate of delayed emesis

by the new combination ranged from 50% to 70%
while the standard antiemetics had the control

rate of approximately 50% . These observations

indicate that the combination of lorazepam plus

betamethason in the present study may be wor-

thy of further investigation.

The side effects of these oral drugs were mild

and manageable. All patients ( 14 patients) in trial

II who received the two different treatments

(methylprednisolone plus metoclopramide vs oral

betamethason plus lorazepam) reported the latter

treatment would be better than the former, based

on self evaluations. Regarding cost, the latter costs

US$ 2.2 per day, while the former costs US$ 13.0.

0ral betamethason plus oral lorazepam dem-

onstrated a good control of the delayed nausea and

vomiting induced by cisplatm-based chemotherapy.
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We are now planning a phase III trial study com-

paring this antiemetic regimen with a practice regi-

men m ASCO guidelines.

ACKNOWLEDGEMENT

We would like to thank Mr. Brian Qumn for
his critical review, and Miss Yumiko Oshima for her

help in the preparing this manuscript.

REFERENCES

1 ) Loehrer P.J. and Einhorn L.H. Drugs five years

later. Cisplatm. Ann Intern Med 100: 704-713,
1984.

2 ) KrisM.G., GrallaR.J., ClarkR.A., Tyson L.B.,
O'Connell J.P., Wertheim M.S. and Kelsen D.P.

Incidence, course, and severity of delayed nau-

sea and vomiting following the administration

of high-dose cisplatm. J Clm Oncol 3: 1379-1384,

1985.

3 ) Tavorath R. and Hesketh P.J. Drug treatment

of chemotherapy-induced delayed emesis. Drugs

52: 639-648, 1996.

4) Heron J.F., Goedhals L., Jordaan J.P.,

Cunningham J. and Cedar E. Oral gramsetron

alone and m combination with dexamethasone:

a double-blind randomized comparison against

high-dose metoclopramide plus dexamethasone

m prevention of cisplatm-mduced emesis. The

Gramsetron Study Group. Ann Oncol 5: 579-

574, 1994.

5 ) Chevallier B. Efficacy and safety of granisetron

compared with high-dose metoclopramide plus

dexamethasone in patients receiving high-dose

cisplatm in a single-blind study. The Gramsetron

Study Group. Eur J Cancer 26 Suppl 1: S33-36,

1990.

6 ) Roila F., Tonato M., Cognetti F., Cortesi E.,

Favalli G., Marangolo M., Amadori D., Bella

M.A., Gramazio V., Donati D. and et al. Pre-

vention of cisplatm-mduced emesis: a double-

blind multicenter randomized crossover study

comparing ondansetron and ondansetron plus

dexamethasone. J Clm Oncol 9: 675-678, 1991.

7) Hesketh P.J., Harvey W.H., Harker W.G.,

Beck T.M., Ryan T., Bricker L.J., Kish J.A.,

Murphy W.K., Hamsworth J.D. and Haley B.

A randomized, double-blind comparison of in-

travenous ondansetron alone and in combma-

・2¥

tion with intravenous dexamethasone m the

prevention of high-dose cisplatm-mduced emesis.

J Clin Oncol 12: 596-600, 1994.

8 ) Chevallier B., Marty M. and Paillarse J.M.

Methylpredmsolone enhances the efficacy of

ondansetron in acute and delayed cisplatm-

induced emesis over at least three cycles.

Ondansetron Study Group. Br J Cancer　70:

1171-1175, 1994.

9 ) Prevention of cisplatin-induced delayed emesis:

still unsatisfactory. Italian Group for Antiemetic

Research. Support Care Cancer 8: 229-232, 2000.

10) Gebbia V., Testa A., Valenza R., Cannata G.,

Tirnto M.L. and Gebbia N. Oral gramsetron

with or without methylprednisolone versus

metoclopramide plus methylpredmsolone in the

management of delayed nausea and vomiting

induced by cisplatm-based chemotherapy. A

prospective randomized trial. Cancer 76: 1821-

1828, 1995.

ll) Lebeau B., Depierre A., Giovannini M., Riviere

A., Kaluzmski L., Votan B., Hedoum M. and

dAliens H. The efficacy of a combination of

ondansetron, methylprednisolone and metopimazme

in patients previously uncontrolled with a dual

antiemetic treatment m cisplatm-based chemo-

therapy. The French Ondansetron Study Group.

Ann Oncol 8: 887-892, 1997.

12) Handberg J., Wessel V., Larsen L., Herrstedt

J. and Hansen H.H. Randomized, double-blmd

comparison of gramsetron versus gramsetron

plus predmsolone as antiemetic prophylaxis

during multiple-day cisplatm-based chemother-

apy. Support Care Cancer 6: 63-67, 1998.

13) Moreno I., Rosell R., Abad A., Barnadas A.,

Carles J., Ribelles N., Solano V. and Font A.

Comparison of three protracted antiemetic

regimens for the control of delayed emesis in

cisplatm-treated patients. Eur J Cancer 28A:

1344-1347, 1992.

14) Ondansetron+dexamethasone vs metoclopramide

+ dexamethasone +diphenhydramme m preven-

tion of cisplatm-mduced emesis. Italian Group

For Antiemetic Research. Lancet　340: 96-99,

1992.

15) Roila F., Boschetti E., Tonato M., Basurto C,

Bracarda S., Picciafuoco M., Patoia L., Santi

E., Penza O., Ballatori E. and et al. Predictive

factors of delayed emesis in cisplatm-treated

patients and antiemetic activity and tolerabihty



Betamethason and Lorazepam for delayed emesis

of metoclopramide or dexamethasone. A ran-

domized single-blind study. Am J Clm Oncol

14: 238-242, 1991.

16) Shinkai T., Saijo N., Eguchi K., Sasaki Y.,

Tamura T., Fujiwara Y., Mae M., Fukuda M.,

One Y., Sasaki S. and et al. Control of cisplatm-

induced delayed emesis with metoclopramide

and dexamethasone: a randomized controlled

trial. Jpn J Clm Oncol 19: 40-44, 1989.

17) Kris M.G., Gralla R.J., Tyson L.B., Clark R.A.,

Cirrmcione C. and Groshen S. Controlling de-

layed vomiting: double-blmd, randomized trial

comparing placebo, dexamethasone alone, and

metoclopramide plus dexamethasone in patients

receiving cisplatin. J Clin Oncol 7: 108-114, 1989.

18) Sekine I., Nishiwaki Y., Kakinuma R., Kubota K.,

Hojo F., Matsumoto T., Ohmatsu H., Yokozaki M.,

Goto K., Miyamoto T., Takafuji J. and Kodama

T. Phase II study of high-dose dexamethasone-

based association in acute and delayed high-

dose cisplatm-mduced emesis -JCOG study 9413.

Br J Cancer 76: 90-92, 1997.

19) Gralla R.J., Osoba D., Kris M.G., Kirkbride P.,

Hesketh P.J., Chinnery L.W., Clark-Snow R.,

Gill D.P., Groshen S., Grunberg S., Koeller

J.M., Morrow G.R., Perez E.A., Silber J.H.

and Pfister D.G. Recommendations for the use

of antiemetics: evidence-based, clinical practice

guidelines. American Society of Clinical On-

cology. J Clin Oncol 17: 2971-2994, 1999.

20) Maher J. Intravenous lorazepam to prevent

nausea and vomiting associated with cancer

chemotherapy. Lancet 1: 91-92, 1981.

21) Kris M.G., Gralla R.J., Clark R.A., Tyson L.B.

and Groshen S. Antiemetic control and preven-

tion of side effects of anti-cancer therapy

with lorazepam or diphenhydramme when

used m combination with metoclopramide plus

dexamethasone. A double-blind, randomized

trial. Cancer 60: 2816-2822, 1987.

22) Gonzalez Baron M., Chacon J.I., Garcia Giron C,

Ordonez Gallego A., Garcia de Paredes M.L.,

Felm J., Zamora P., Herranz C, Garndo P. and

Artal A. Antiemetic regimens in outpatients re-

ceivmg cisplatm and non-cisplatm chemother-

apy. A randomized trial comparing high-dose

metoclopramide plus methylpredmsolone with and

without lorazepam. Acta Oncol 30: 623-627, 1991.

23) de Wit R., Herrstedt J., Rapoport B., Carides A.D.,

Carides G., Elmer M., Schmidt C, Evans J.K.

and Horgan K.J. Addition of the oral NKl

antagonist aprepitant to standard antiemetics

provides protection against nausea and vomit-

ing during multiple cycles of cisplatm-based che-

motherapy. J Clm Oncol 21: 4105-4111, 2003.

24) Hesketh P.J., Grunberg S.M., Gralla R.J.,

Warr D.G., Roila F., de Wit R., Chawla S.P.,

Carides A.D., Ianus J., ElmerM.E., Evans J.K.,

Beck K., Remes S. and Horgan K.J. The oral

neurokmm-1 antagonist aprepitant for the pre-

vention of chemotherapy-induced nausea and

vomiting: a multinational, randomized, double-

blind, placebo-controlled trial in patients receiv-

ing high-dose cisplatm-the Aprepitant Protocol

052 Study Group. J Clin Oncol 21: 4112-4119,

2003.

25) Navari R.M., Reinhardt R.R., Gralla R.J.,

Kris M.G., Hesketh P.J., Khojasteh A., Kindler H.,

Grote T.H., Pendergrass K., Grunberg S.M.,

Carides A.D. and Gertz B.J. Reduction of

cisplatm-mduced emesis by a selective neurokmm-

1-receptor antagonist. L-754, 030　Antiemetic

Trials Group. N Engl J Med 340: 190-195, 1999.

26) Van Belle S., Lichinitser M.R., Navari R.M.,

Garm A.M., Decramer M.L., Riviere A., Thant

M., Brestan E., Bui B., Eldndge K., De Smet
M., Michiels N., Reinhardt R.R., Candes A.D.,

Evans J.K. and Gertz B.J. Prevention of

cisplatm-mduced acute and delayed emesis by

the selective neurokmm-1 antagonists, L-758,
298 and MK-869. Cancer 94: 3032-3041, 2002.

27) Poli-Bigelli S., Rodrigues-Pereira J., Carides A.D.,

Julie Ma G., Eldndge K., Hippie A., Evans J.K.,

Horgan K.J. and Lawson F. Addition of the

neurokmm 1 receptor antagonist aprepitant to

standard antiemetic therapy improves control

of chemotherapy-induced nausea and vomiting.

Results from a randomized, double-blind, pla-

cebo-controlled trial m Latin America. Cancer

97: 3090-3098, 2003.

28) de Wit R., Herrstedt J., Rapoport B., Carides

A.D., Guoguang-Ma J., Elmer M., Schmidt C,

Evans J.K. and Horgan K.J. The oral NK(1)

antagonist, aprepitant, given with standard

antiemetics provides protection against nausea

and vomiting over multiple cycles of cisplatm-

based chemotherapy: a combined analysis of

two randomised, placebo-controlled phase III

clinical trials. Eur J Cancer 40: 403-410, 2004.


