An-Najah Univ. J. Res. (N. Sc.), Vol. 18(2), 2004

Pharmacological Evaluation of 5 -Flurouracil (5 -FU) Utilization among Patients with Gastro -Intestinal Tract (GIT) Cancers " " Waleed Sweileh, Nidal Jaradat , & Mai Marmash Faculty of Pharmacy, An-Najah National University, Nablus, Palestine. E-Mail: waleedsweileh@yahoo.com Received: (21/10/2003), Accepted: (23/5/2004)

Abstract

The clinical utilization of 5-Fluorouracil and its therapeutic implications were investigated at Al-Watani governmental hospital at Nablus (Palestine). The drug and disease profiles of one hundred and thirty patients suffering from various types of cancers were studied. No correlation was noticed between gender and cancer in general although such correlation might exist among patients with gastrointestinal tract (GIT) cancers. Approximately one third (29%) of those patients were suffering from (GIT) cancers especially colon and liver cancers. The majority (66%) of the patients with GIT cancers were treated with 5-FU. Leucovorin (LV) was used by (68%) of patients suffering from GIT cancers and were receiving 5-FU. Patients, in general, were not exposed to poly-chemotherapy (2.6 drugs/patient). Strong pain killers like morphine were used in approximately 24% of patients having GIT cancers. The utilization of 5- FU and LV is in agreement to the general international recommendations especially among patients with colon cancer. Further national studies are required to investigate cost/effectiveness, dose and drug appropriateness among patients with malignant diseases.

. . ) (% . ) (% % (LV) .

194 “Pharmacological Evaluation of … ”

An-Najah Univ. J. Res. (N. Sc .), Vol. 18(2), 2004

, . % .

. Introduction

According to the health statistical survey carried out in the year 2000 in Palestine, it is estimated that 0.1% of people in Palestine suffer from malignant diseases ^{(1)}. It is also estimated that the main causes of death in Palestine are cardiovascular diseases with 12.8 followed by malignancies with 11.2 % of the total number of deaths among the elderly above the age of 60 years ^{(2)}. This justifies the need for more involvement of health professionals from all specializations in cancer pharmacotherapy research. In north Palestine, there is a central oncology unit located in Al-Watani hospital that serves all the residents of north Palestine. The aim of this study which was carried out in that unit is to investigate the utilization pattern of chemotherapeutic agents in general and 5- fluorouracil (5-FU) in particular. Our focus would be on the types of cancers for which 5-FU is used and on the types of adjunct drugs used in combination with 5-FU.

The significance of such study is to evaluate whether the pattern of 5-FU utilization in Palestine deviates from or resembles those recommended by published literature. The 5- fluorouracil (5-FU) is a chemical analogue of uracil with a fluorine atom at the C-5 position in place of hydrogen ^{(3)} (Figure 1). The drug rapidly enters the cell using the same facilitated transport mechanism as uracil^{(4)}. Inside the cells, 5-FU is converted to several active metabolites: fluorodeoxyuridine monophosphate (FdUMP), fluorodeoxyuridine triphosphate (FdUTP) and fluorouridine triphosphate (FUTP) which disrupt RNA synthesis and the action of thymidylate synthase enzyme (TS) ^{(5-7)}. The rate-limiting enzyme in 5-FU catabolism is dihydropyrimidine dehydrogenase (DPD),

Waleed Sweileh, Nidal Jaradat, & Mai Marmash

1_{95}

An-Najah Univ. J. Res. (N. Sc.), Vol. 18(2), 2004

which converts 5-FU to dihydrofluorouracil (DHFU) ^{(8-10)}. The drug is widely used in the treatment of a range of cancers, including colorectal and breast cancers, and cancers of the aerodigestive tract.

Although 5-FU in combination with other chemotherapeutic agents improves response rates and survival in breast, head and neck cancers, it is in colorectal cancer where 5-FU has had the greatest impact ^{(11)}. Leucovorin (LV; 5'-formyltetrahydrofolate) is a drug that is frequently used in conjunction with 5-FU. Leucovorin is not a chemotherapeutic drug itself; however it is an adjunct to chemotherapy drugs. LV is a compound similar to folic acid, which is a vital vitamin. It has been used to expand the intracellular concentration of reduced folate (CH_2THF) and has been shown to increase the in vitro and in vivo toxicity of 5-FU in many cancer cell lines ^{(12– 14)}. High intracellular levels of the reduced folate CH_2THF are necessary for optimal binding of FdUMP to TS. Leucovorin enters the cell via the reduced folate carrier and is converted to CH_2THF, which is then polyglutamated by folylpolyglutamate synthetase. Polyglutamation increases the cellular retention of CH_2THF and enhances the stabilization of its ternary complex with TS and FdUMP ^{(15-18)}. The advanced colorectal cancer meta-analysis project (ACCMP) showed that 5-FU/LV generated significantly superior response rates compared with bolus single-agent 5-FU (23% versus 11%); however, this did not result in improved overall survival^{(19)}.

196 “Pharmacological Evaluation of … ”

An-Najah Univ. J. Res. (N. Sc .), Vol. 18(2), 2004

F_{igure (1): Chemical structure of 5-FU}

Methodology

The full drug and disease profiles of one hundred and thirty patients attending the oncology unit at AL-Watani governmental clinic in Nablus (north of Palestine) and receiving chemotherapeutic medications were reviewed and recorded. Those one hundred and thirty patients represent all the patients receiving chemotherapeutic medications and attending that clinic at the time of study. The access to the files was made by a pre - approval from the ministry of health and the personnel working in the oncology clinic. Extraction of the data from the files was made by one of the working personnel in the unit who was assigned to us by the ministry of health to facilitate this research. The data in the files concerning age, sex, prescribing physician, diagnosis and medications were all entered in SPSS 10 for windows and consequently analyzed.

Results

The study was carried on one hundred thirty patients receiving chemotherapy at the oncology unit in a governmental hospital in north Palestine. The average age of the patients was 59 years (St. d = 19; range = 90). Gender distribution of the patients shows that males represent 52.3% and females represent 47.7% of the patients. Analysis of the types of cancers which classified according to the affected organ shows that gastrointestinal cancers (GIT) were the most common type followed by breast cancer as can be seen in Table 1. Table (1): Frequency and Percentage of some cancer types present in the oncology unit.

Types of Cancer Frequency Percentage GIT 38 29.23% Colon 12 Esophagus 1 Liver 11 Naso-Pharynx 1 Pancreatic 5 Stomach 7

Waleed Sweileh, Nidal Jaradat, & Mai Marmash

1_{97}

An-Najah Univ. J. Res. (N. Sc.), Vol. 18(2), 2004

… Contin ue table no. (1) Types of Cancer Frequency Percentage Tongue 1 Breast 23 17.69% Lung 8 6.15% Kidney 4 3.07% Bladder 16 12.30% Prostate / testicular 5 3.84% Brain 5 3.84% Blood (Hodgkin & non-Hodgkin lymphoma) 12 9.23% Uterine / ovary 5 3.84% Skin 2 1.53% Endocrine (Thyroid) 1 0.76% Muscle / Fibrous Tissue 4 3.07% Others 7 5.38% Among the GIT cancers, the most common type was colon cancer followed by liver cancer. Analysis of drugs utilized showed that the one hundred thirty patients were receiving a total of three hundred and forty two chemotherapeutic drugs with an average of 2.6 drug per patient (St. d. = 1.1; minimum = 1; maximum = 6 drugs). The most commonly used chemotherapeutic agent among the patients. Fourty one patients out of one hundred thirty (41/130; 31.5%) were receiving 5-FU. This drug was used among 66% of patients suffering from GIT cancers. The type of cancers for which 5-FU was utilized is shown in Table 2. Table (2): Types of cancers treated with 5-FU as seen in the oncology unit.

Type of Cancer Number of patients receiving 5 -FU Breast 13 GIT 25 (9 colon; 1 esophagus; 5 liver; 1 naso-pharynx, 3 pancreas, 6 stomach) Uterine 1 Lung 1 (Blood) Non-Hodgkin 1

198 “Pharmacological Evaluation of … ”

An-Najah Univ. J. Res. (N. Sc .), Vol. 18(2), 2004

A_{nalysis of other drugs co-prescribed with 5-FU showed that}

Lecuoverin was the most commonly co-prescribed drug with 5-FU. Nineteen patients out of one hundred thirty (19/130; 14.6%) were receiving both 5-FU and Leucoverin. Among patients with GIT cancers, seventeen patients out of twenty five (17/25; 68%) were using 5-FU/LV combination. The types of cancers for which both 5-FU and leucoverin were given is seen in Table 3. Table (3): Types of cancers treated with 5-FU/LV combination. Type of Cancer Number of Patients receiving (5-FU + Leucovorin)

Percent age

Colon 9 / 12 75.0% Esophagus 1 / 1 100.0% Hodgkin / non-Hodgkin 2 / 12 16.7% Liver 3 / 11 27.7% Pancreatic 2 / 5 40.0% Stomach 2 / 7 28.6%

Discussion

Because of the limited health and financial resources available in Palestine, efforts of researchers in the field of pharmacotherapy should be maximized and directed toward proper use of these limited resources and implementation of international therapeutic guidelines in treating diseases. This study sheds some light on the therapeutic practices at a major oncology unit in a governmental hospital in North Palestine. Unfortunately, the authors could not find similar publications on 5-FU in the neighboring countries for the purpose of comparison. In the sample studied, there was insignificant correlation between gender and cancer in general. However, among the patients with GIT cancers, there were 16/38 males and 22/38 females suggesting a possible gender correlation. The results further indicate that GIT cancers are being the most common type of cancers encountered in the oncology unit at the time when the study was carried out. The most commonly utilized chemotherapeutic drug especially in colon cancer is 5-FU. It is largely supported by a large

Waleed Sweileh, Nidal Jaradat, & Mai Marmash

1_{99}

An-Najah Univ. J. Res. (N. Sc.), Vol. 18(2), 2004

bulk of literature data indicating the usefulness of this drug in colon cancer ^{(20)}.

Leucovorin, an adjunct, non-chemotherapeutic drug was also used as recommended by literature in combination with 5-FU for the treatment of colon cancer ^{(21)}. Thirteen patients with GIT cancers were not receiving 5-FU and were treated with other chemotherapeutic agents like cisplatin, cyclophosphamide, vinblastin, bleomycin and mitomycin. Cisplatin was the most common alternative to 5-FU. Cispaltin was used for three patients with liver cancer and three patients with stomach cancer. Strong opioid analgesics were used by nine patients with GIT cancers. Assuming that receiving more than three drugs of different classes with different mechanisms is considered polytherapy, our study shows that patients attending the oncology unit were not subject to polychemotherapy (2.6 drugs per patient) with the bulk of patients (more than 69%, data not shown) were receiving one or two chemotherapeutic drugs. The lack of polychemotherapy can be advantageous in one hand since it will minimize the exposure to adverse effects and it can be disadvantageous because one or two chemotherapeutic drugs might not be enough to eradicate resistant subclones of cancer.

The use of 5-FU for breast cancer was also noticeable (13/23, > 50%). Several studies have indicated the usefulness of 5-FU alone or in combination with other chemotherapeutic agents in the treatment of breast cancers ^{(22- 23)}.

The medical files of the patients indicated that some of the patients were followed for other types of cancers suggesting that those patients might have metastasis at a certain time during 5-FU chemotherapy. This suggests that 5-FU might not effective in treating or stopping cancer metastasis. Unfortunately, most of the medical files which contain the cancer history of the patients did not indicate the stage of colon cancer upon time. The lack of this piece of data disables us from judging whether the 5-FU changed the stage of colon cancer.

This study indicated that the treatment of colon cancer with 5-FU among the patients studied in the sample was in accordance with the recommended published literature and guidelines which states that 5-FU

200 “Pharmacological Evaluation of … ”

An-Najah Univ. J. Res. (N. Sc .), Vol. 18(2), 2004

i_{ncreases the survival rate among patients with colon cancer (14-23). A}

very important recommended guideline is to screen patients who are at high risk of developing colon cancer ^{(25)}. This study should initiate screening programs among Palestinians for possible risks of colon cancer and should initiate other studies to evaluate the appropriateness of this drug. Dosage regimens for other types of cancers should also be carried out at the national level with emphasis on cost/effectiveness as well as adherence to international recommendation regarding their therapy.

References

1) http://www.pcbs.org: Palestinian Central Bureau of Statistics (PCBS). Health Survey 2000. Main Findings. Percentage of Persons Who Indicated Having Certain Chronic Diseases and Receiving Treatment by Disease and Selected Background Characteristics, (2000).

2) Palestinian National Authority, Ministry of Health: The status of health in Palestine, Annual Report, (1998), 44-45.

3) De Bono, J.S. Twelves, C.J. “The oral fluorinated pyrimidines”, Review; Invest New Drugs, 19(1), (2001), 41-59.

4) Muller, M. Mader, R.M. Steiner, B. Steger, G.G. Jansen, B. Gnant, M. Helbich, T.

Jakesz, R. Eichler, H.G. Blochl-Daum, B, “fluorouracil kinetics in the interstitial tumor space”, clinical response in breast cancer patients, Cancer Research, 57(13), (1997); 2598-2601.

5) Longley, D.B. Harkin, D.P. Johnston, P.G. “5-fluorouracil: Mechanisms of action and clinical strategies”. Nat Rev Cancer, 3(5), (2003), 330-8.

6) Schilsky, R.L. “Biochemical and clinical pharmacology of 5-fluorouracil”, Review Oncology (Huntingt), 10 Suppl 7, (1998), 13-8.

7) Van Triest, B. Pinedo, HM. Giaccone, G. Peters, GJ. “Downstream molecular determinants of response to 5-fluorouracil and antifolate thymidylate synthase inhibitors”, Review Ann Oncol, 4, (2000), 385-91.

8. Terashima, M. Irinoda, T. Fujiwara, H. Nakaya, T. Takagane, A. Abe, K.

Yonezawa, H. Oyama, K. Inaba, T. Saito, K. Takechi, T. Fukushima, M. “Roles of thymidylate synthase and dihydropyrimidine dehydrogenase in tumor progression and sensitivity to 5-fluorouracil in human gastric cancer”, Anticancer Res., 22(2A), (2002), 761-768.

9. Ishikawa, Y. Kubota, T. Otani, Y. Watanabe, M. Teramoto, T. Kumai, K. Takechi, T. Okabe, H. Fukushima, M. Kitajima, M. “Dihydropyrimidine dehydrogenase and

Waleed Sweileh, Nidal Jaradat, & Mai Marmash

2_{01}

An-Najah Univ. J. Res. (N. Sc.), Vol. 18(2), 2004 messenger RNA levels in gastric cancer: possible predictor for sensitivity to 5- fluorouracil”. Jpn J Cancer Res., 91(1), (2000), 105-112.

10. Araki, Y. Isomoto, H. Shirouzu, K. “Dihydropyrimidine dehydrogenase activity and thymidylate synthase level are associated with response to 5-fluorouracil in human colorectal cancer”, Kurume Med J., 48(2), (2001), 93-8.

11. Gray, R. “5-fluorouracil (FU) and folinic acid (FA) in either the weekly 'Roswell Park' or the 4-weekly 'Mayo' regimen should be standard chemotherapy for colon cancer”. Eur J Cancer . 39(14), (2003), 1429-1436.

12) Ott, K. Sendler, A. Becker, K. Dittler, HJ. Helmberger, H. Busch, R.

Kollmannsberger, C. Siewert, J.R. Fink, U. “Neo-adjuvant chemotherapy with cisplatin, 5-FU, and leucovorin (PLF) in locally advanced gastric cancer: a prospective phase II study”, Gastric Cancer, 6(3), (2003), 159-67.

13) Matherly, L. H., Czajkowski, C. A., Muench, S. P. Psiakis, J. T. “Role for cytosolic folate-binding proteins in the compartmentation of endogenous tetrahydrofolates and the 5-formyl tetrahydrofolate-mediated enhancement of 5- fluoro-2'-deoxyuridine antitumor activity in vitro”, Cancer Res., 50, (1990), 3262- 3269.

14) Rao, S. Cunningham, D. “Adjuvant therapy for colon cancer in the new millennium”, Review, Scand J Surg, 92(1), (2003), 57-64..

15) Park, J. G. et al. “Enhancement of fluorinated pyrimidine-induced cytotoxicity by leucovorin in human colorectal carcinoma cell lines”, J. Natl Cancer Inst., 80, (1988), 1560-1564.

16) Nadal, J. Van Groeningen, C. J., Pinedo, H. M. Peters, G. J.” In vivo potentiation of 5-fluorouracil by leucovorin in murine colon carcinoma”, Biomed. Pharmacother , 42, (1988), 387-393.

17) Wright, J. E. et al. Selective expansion of 5, 0-methylenetetrahydrofolate pools and modulation of 5-fluorouracil antitumor activity by leucovorin in vivo, Cancer Res., 49, (1989); 2592-2596.

18) Radparvar, S., Houghton, P. J. Houghton, J. A. “Effect of polyglutamylation of 5,10-methylenetetrahydrofolate on the binding of 5-fluoro-2'-deoxyuridylate to thymidylate synthase purified from a human colon adenocarcinoma xenograft”, Biochem Pharmacol, 38, (1989), 335-342.

19) “Advanced Colorectal Cancer Meta-Analysis Project. Modulation of fluorouracil by leucovorin in patients with advanced colorectal cancer: evidence in terms of response rate”,

J. Clin. Oncol, 10, (1992), 896-903. 20) Xiong, HQ. Ajani, JA. “Treatment of colorectal cancer metastasis: the role of chemotherapy”, Cancer Metastasis Rev., 23(1-2), (2004), 145-63.

202 “Pharmacological Evaluation of … ”

An-Najah Univ. J. Res. (N. Sc .), Vol. 18(2), 2004

2_{1) Sorbye, H. Dahl, O. “Nordic 5-fluorouracil/leucovorin bolus schedule combined}

with oxaliplatin (Nordic FLOX) as first-line treatment of metastatic colorectal cancer”, Acta Oncol, 42(8), (2003), 827-31.

22) Cortesi, E. Grifalchi, F. Ramponi, S. Padovani, A. Mancuso, A. Paoluzzi, L.

Ferrau, F. Oliva, A. “Weekly paclitaxel and 5-fluorouracil in pretreated patients with metastatic breast cancer: a phase I study”, Anticancer Res., 23(2C), (2003), 1961-6.

23) Mammoliti, S. Merlini, L. Caroti, C. Gallo, L. “Phase II study of mitoxantrone, 5- fluorouracil, and levo-leucovorin (MLF) in elderly advanced breast cancer patients”, Breast Cancer Res Treat, 37(1), (1996), 93-6.

24) Au, HJ. Mulder, KE. Fields, AL. “Systematic review of management of colorectal cancer in elderly patients”, Clin Colorectal Cancer , 3(3), (2003), 165-71.

25) Levenson, D. “Updated colorectal cancer guidelines shift focus from intensive surveillance to screening”, Rep Med Guidel Outcomes Res, 14(4), (2003), 7-9.