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PENCAPAIAN PRO.JEK: 
(Sila tandaluJn I pada kotak yang bersesuaian dan lemngluJn 
seeara ringkas di dalam roang di bawah ini. Seklran1a 
perlu, sila gunakan kerlas yang berasingatt. 

I~ Penemuan asli/peningkatan pengetahuan 
During the period of study,there were 128 episodes 

• ' ••••••••••••••• 0 •• • ••••••••••••••••••••••••••••••••• 

of 

fever in 50 children with cancer.Two hundred and thirty-si~ 
e • t 0 •• t 0 t e e t 0 t 0 • e 0 e • 0 •• D f .. t e t 0 0 e •• t e t 0 I • t e t ••• t • I ••• t 

stool specimens were collected. Forty-two per cent of ........................................... • ......... . 
children had stool parasites. Cryptosporidium parvum was 
•••••••••••••••••••••••••••••••••••••••• 0 •••••••••••• 

found in one child-2% of children or 0.8% of febrile ...................................................... 
episodes. The child did not have diarrhoea.but did have 
•••••o••••o•••••••••••••••o••••••••••o•o•ooooeooooooo 

bronchopneumonia. 
•••••••••••••••••~~~••••••••••••••••oooeoooooo•oooo•ooo 

USM R&DIJP 04 • l 



.: 

Rekaan atau perkembnngan produk baru, 
(Sila beri penjelasan/makluman mudah agar 
dikomputerlca11). 

(1) ...................................................................... . 

.........................................................•..••..••••••• 

(2) ...........................................................•..•.•..•.•• 

·························································~············· 

(3) ·····················································•······••••••·•··• 

..•....................................................•.•..•••.••.••.• 

Mengembangkan prosE'.!§ Rtau teknik baru, 
(Sila beri penjelasanlmakluman mudah 
dikomputerkan). 

agar 

(1) ................................................•...•..••.••••••••••••• 

.............................•......•...........•....•••••.•.•••••••••• 

(2) ······························································•••······ 

.......................................•..................•..•...•.•.•• 

(3) 
·····················~················································· 

·································~····································· 

Memperbaikl/menlngkntkan produk/proses/teknik ya111 
sedla ada. 
(Sila beri penjelasanlmakluman agar mudah 
dikomputerka11). . 

(1) ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

···············································•·············•·•·•·•••• 
(1) ••••••••••••••••••••••v•••••••••••••••••••••••••••••••••••••••••••••••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

(3) 
•···•··•·································•··············•····••··••·••• 

••••••••••••••••••••••••••••••••••••••••••••••••••ooeoo•ooooooooooooooo 
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-·---... 

C. l.El\f~IIAN TEKNQW(;I 

Berjaya meutindahkan teknologi. 

Nama Klien: 
(NyataluJn nama 
penerima pemindahan 
teknologi ini dan 
sama tula daripada 
pilrak swasta 
ataupun sektor 
awam) 

(1) 

(2) 

(3) 

······································· 

••••••••••••••••••••••••••••••••••••••• 

••••••••••••••••••••••••••••••••••••••• 

/ 

Berpotensi untuk pemindahan teknologi. 
(Nyataluzn jenis klien J'ang mungldn benninat) • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• • • • • • • • • • • • • • • • • • • • ,, ••••••• 0 •••••••••••••••••••••••• 

D. KQMF.&SIALISASI 

Derjaya dikomerslalkan. 

Nama Klien: (1) 
·······················~······················· 

(2) ••••••••••••••••••••••••••••••••••••••••••••••• 

(3) .....................................••.•..•... 

IJerpotensi untuk dikomersialkan. 
(Nyotakan jeni.r; k/ien yang mungkin benninat). 

•••••••••••••••••co•••••ocooooooooooooooooooooooooooooo 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ooooooootooooooooooooooooooooooooooooooooooooo 11 oooooo 

oooooooooooooocoooooooooooooooooooooooooooooooo
0000000 

oocoooooooooooooooooooooooooooooooooooooocooooooooooooo 
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E.. PEIRKHIDMATAN PERUNDlNGAN BERBANGI{IT DARIPADA 
PROJEK (Klien dan jenis pemndingatt 

(1) .......•.............................................................•..........•• 

(2) ••~•o••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

(3) 
·····4·························ft··············································~··· 

(4) ·····4·························"·················································· 

F. PATENlSlliL INOVASI UTtl,.,ITI 
(Nyatakan nombor dan tarikh pendaftaran paten. Sekiranya 
patenlsijil inovasi 11tiliti te.lah dipohon tetapi masih belum 
did.qftarkan, sila berikon nombo,. dan tatikhfailpaten). 

(1) ..........................•.•.•.........................•...•....••...••..•.•...• 

(2) .................................................•.•................•.••..••.•••• 

(3) ·············••····•···················································••····•·• 

G. PENERBITAN HASIL DARIPADA PRO.JEK 

(i) LAPORAN/KERTAS PE.RSIDANGAN ATAU SEMINAR 

(1) ..............................................................•....••••••... 

•...................................................•..............•..••.••. 

(2) ························"··················································· 

········································•···•······························· 

(3) .......•................................•.........................•....••••• 

···················································~·•······················ 

(4) 
····································~······································· 

.....•...............................................•....•••....•.••.••..•• 

(5) 
n•••••••••••••••••~•••••••••••••••••••••••••••••••••••••••ooooooooooeooooooo 

~•••••••••••••••••••••-••••••••••••••••••••••••••••••ooooeeooooeGooooooooooo 
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, ... ··'- • •• r\ 1) 

(il) PENERBIT AN SA1N1'JFIK '· 

(1) The paper has been submitted to the Journal Of Tropical ......................................................•...........••.••. 
Paediatrics • 

....................•..........................••....••..•.•.•.•.••.•••. 

(2) ••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 

···································································~···· 

(3) ............................................................•......•.... 

···•·····································•·········•·····•••···•••••·••• 

(4) ·················································4······················ 

......................•.................................•........•....•. 

(S) ····················Q···········~······································· 

································Q··············~························ 

(6) ...............................................•.....•..•....•••••.•••• 

..................................................................•..•. 

(7) ·······································•················•··•····•···•·• 

··········································•·············•··••····•••·•• 

H. IIUBUNGAN · DENGAN P~YELIT•IK tMN 
(Sama ada dengan instilllsi tempatan ata~tpun di luar nega~ 

{1) ......................................................................•.•.... 

············································•·················••··••·••······ 

(2) 
·······································~····································· 

••••••••••••••••••••••••••••••••••o••••~••••••••••••••••••••••••••••••••••••• 

(3) ......•....•................•.......... , .....................•..••........••• 

ooonooooooeooooooooo••••••••••••••••••••••••••••••••ooooooooooooooooooooooooo 

(4) 
•••~a•o••••••••••••••••••••••••••••••••••••••••••••••••••••••••oooooo•••••ooo 

o••~oo•••••••••••••••••••••••••••••••••••••••••••••••••••••o••ooo9oooooGooooo 
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I. SllMBANGAN KE\VANGANDARI JlJHAK LUAR 

J. 

- K. 

(Nyatakan nama ajensi dan nilai atau perc.rlatan yang Ielah 
diben) .. 

(1) •••••••••••••••••••••••••o•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

(2) 
··4·············~···········q··················································· 

(3) 
··-·············~······························································· 

PELA.JAR lJAZAH I~ANJJI:I' AN 
(Nyatakan j11mlah yang telah dilatih di dalam 
berkaitan dan sama ada di petingkat safjana atau Ph.~. 

bidang 

Nama Pelaiat 

Sarjana 
···········~······································· 

•••••••••••e••••••••••••••••••••••••••••••••••••••• 

···········4······································· 

Ph.D ··································•·····••··••···•• 

··································•······••·•••·•·• 

······································••··•··••···• 

MAKLQ.MAT LAJN YAriG JJERKAITAN 

. .......................................................... ~ 
• • • ., • • • • o • • • o • • • • • • • • • • • n • • • • • • • • • • • • • • • • • • • • • • • • • o • • • • • • • • 

............................................................ 
e e e •• e •••• a • e a I e t • e e e a e 8 I a e a e e e a • a a e e a e a e a 4 • a e • e e a ••••• e • e • 

• • • • 0 ••••••••••• " •••••••••••••••••••••••••••••••••••••••••• 

• • • a • • a • a o • • • • • • • • • • • • • • • • • • • a • • a • • • • • • • • • • • • 0 • • • • • • • • • • • • • 

··························································· 
31/12/97 

•••••••aoo•••••••••• 
Tarikh 

l-\C~rrr f.l. i!:: 1. . ! · 
16 ,sJ t~\J"";.;~J r .. J, .• :. '·--· .•• u.,iL 

T/TANGAN PENGERUSI 
J/K PENYELIDIKAN 
PUSAT PENGAJIAN 
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SUMMARY 

ln this prospective study, we examined stool specimens from children with cancer on 
chemotherapy who were adntitted for fever to the Universiti Sains Malaysia Hospital in 
Kota Barn, Kelantan. Stool specimens \Vere examined for ova and cysts of parasites. 

2 

Over a period of 15 months, there were 129 febrile episodes in 50 children with cancer and 
23 7 stooJ specimens were examined. Si"{ty-six per cent of febrile episodes were associated 
with neutropenia and 9°At were associated \vith diarrhoea. Stool parasites were found in 
42~6 of children. The most common were helminths, followed by protozoa. Trichuris 
trichuri~ was the most common parasite (24 °16 ), followed by Ascaris lwnbricoides (22% ). 
Hookworm was found in 2%. Giardia Iamblia was found in 6% of children, Blastocystis 
hominis in 4~~ and Cryptosporidium parvum in 2%. 



INTRODUCTION 

Enteric parasitic diseases are prevalent in Malaysia, particularly in disadvantaged 
communities.1 Kelantan is a state in the North-East of peninsular Malaysia, with a largely 
rural population. A study in 1992 showed a high prevalence of Cryptosporidiwn parwm 
(11.4%) in children with diarrhoea from this state.1 This organism has been reported as a 
cause of life-threatening diarrhoea in children with cancer.3 The aim of this study was to 
determine the prevalence of Cryptosporidiwn parvum as well as other stool parasites in 
paediatric oncology patients. 

PATIENTS AND MElHODS 

3 

This was a prospective study over a 15 month period from August 1996 till October 1997. 
Three stool specimens were collected on consecutive days from children with cancer on 
chemotherapy who were admitted for fever to the Hospital Universiti Sains Malaysia in. 
Kota Baru. Fever was defined as a temperature of 38° C on two occasions 4 hours apart or 
> 38° C on one occasion. A questionnaire was completed for each patient documenting 
clinical infonnation such as diarrhoea, animal contact and neutropenia. Diarrhoea was 
defined as an alteration in bowel habit and the passage of loose or watecy stools. 
Neutropenia \Vas defmed as a granulocyte count of less than or equal to 1. 0 x 1 cf /1 . 

Stool samples were examined for ova and cysts of parasites by direct microscopy. The 
modified Ziehi-Neelsen stain was used to examine for Cryptosporidium oocysts. 



4 
RESULTS 

During the study period, there were 129 episodes of fever in 50 children with cancer. Two 
hundred and thirty-seven stool samples \-Vere collected. The age range of patients was from 
9 months -ll years, ·with an average of 5 years. There were 31 males and 19 females. 
Thirty-two children had leukaemia and 18 had solid tumours. 

Each child had an average of 2. 5 episodes of fever. Eighty-four episodes were associated 
with neutropenia (66%). Twenty-ftve children (50%) had a history of exposure to animals 
either livestock or domestic. 

T\venty-one children had positive stool parasites (42«?~) -Table 1. Diarrhoea occurred in 
nvelve children (9~b of febtile episodes). In all cases the duration was less than one week. 
Four of the twelve had positive stool parasites. The organisms were Giardia lamblia in two 
cases, Blastocystis hominis and Ac;caris lumbricoides. 

CRYPTOSPORIDIUM PARVillvl 

One child had a positive stool specimen for C.parvum. This was a 2 year old girl with 
Down syndrome and bilateral retinoblastoma. She was not neutropenic at the time and did 
not have loose stools. However she did have bronchopneumonia. Three months earlier she 
had diarrhoea lasting one week but stool samples were negative for C.parvum. Four further 
stool samples 1 and 3 months follo\ving the positive sample were also negative. There was 
no history of animal contact. 

GIARDIA LAMBLIA 

Three children had positive stool sampJes for Gi~_!lia Iamblia - two had symptoms of 
diarrhoea. One child had profuse diarrhoea (20 times/day) and abdominal pain. She was 
neutropenic at the time and had numerous trophozoites and cysts in her stool. She was 
treated with metronidazole as well as broad spectrum antibiotics. Despite this, she died, 
most probably due to a multi-resistant bacterial septicaemia. 

BLASTOCYSTIS HOMINIS 

Two children were positive for Blastocysti~hJ!min.iS, one of whom had diarrhoea. This 
child also had J3.homjnis in his stool two \Veeks prior to the diatThoea when he Was 
febrile but had no loose stools. 

HELMlNTfllASIS 

Sixteen children (32~·b) had helminthiasis and 7 children (14~~) had more than one 
heln1inth. Twelve children were positive for Iri~bJ!ris trichuria and 11 for Ascaris 
Iwnbricoid_~. Only one child had hookworn1 ova-this child had a mixed infection with 
Giardia laiJl.bli~ as \Vell as Ascatis lu!!lbti<.!Qide~!. 



DISClTSSION 

Parasites are reported to be rare pathogens ( 19~ of infectious episodes) in neutropenic 
patients in developed countries4

• The prevalence in developing countries is not known. 
Our study showed that 42% of paediatric oncology patients were positive for stool 
parasites. Our numbers ho\vever were too small to show any significant association with 
neutropenia. The majority of children infected with hehninths were asymptomatic; only 
one child had bookworm infection \Vhich might have exacerbated anaemia. 

~atVMIJ! was found in only 2~~ of children with cancer despite a history of animal 
exposure in 50%. _Q.parvum has been transmitted from infected domestic pets' as well as 
cattle6

• The index case had bronchopneumonia but no diarrhoea. C.parvum is known to 
cause respiratory disease7

• However, in this case, \Ve can not be certain that the protozoan 
\Vas the cause as bronchial \vashings were not done. Only one of the 10 stool samples from 
this patient \vas positive for C.parvum. Multiple stool samples are necessary due to 
intermittent oocyst excretion. 

In Mexico, QJ!arvum was found only in the diarrhoeal stools of adult cancer patients8 

There were (ew diarrhoeal episodes in our study which may explain the low prevalence 
of the organism. However, a large study in India in 560 cancer patients with diarrhoea 
showed a similar prevalence to ours of 1.3?--69

• 

Two children had significant symptoms due to giardiasis. Severe giardiasis has been 
reported previously in a child on chemotherapy10

• The death in our case was attributed to 
bacterial infection rather than giardiasis. There is controversy as to whether Blastocntis 
{JQmi!ti~ is a pathogen in humans11

• Both children with this organism had negative sto~l 
samples subsequently without any specific treatment. 

In conclusion, we found a high prevalence of enteric parasites in paediatric oncology 
patients m Kelantan,Malaysia. 1-lowever,this was mainly due to helminthiases rather than 
protozoal infections and the majority of patients were asymptomatic. 

5 



, I i4J4f' 
I 

·o 

ACKNOWLEDGEMENTS 

This study was suppotted by a Malaysian Research & Development Intensification Of 
Research In Priority Areas (IRP A) shott-tenn gr~t. 

,. 

6 



REFERENCES 

l.Kan SP 
Epidemiology and control of enteric parasitic diseases in man in Malay · 
T · a1 B" di · sta roptc tome cmel988; 5: 183-91 

2.LaiKFP 
Intestinal protozoan infections in Malaysia 
Southeast Asian J Trop l\1ed Public H~alth 1992; 23: 578-86 

3.Foot AB!vf, OakhiU A, ~~fott MG 
Cryptosporidiosis and acute leukaemia 
Arch Dis Child 1990; 236-7 

4.Pizzo PA, Robichaud KJ, \Vesley R, Commers JR 
F~er in the pediatric and young adult patient with cancer: a prospective study of 1001 
eptsodes. 
Medicine 1982; 61:153-65 

S. Lewis IJ, Hart CA, Baxby D 
Diarrhoea due to Cryptosporidium in acute lymphoblastic leukaemia 
Arch Dis Child 1985; 60: 60-2 

6.Heyworth MF 
Parasitic disbases in immunocornprornised hosts 
Gastroenterol Clin North Am 1996; 25: 691-7 

7.Kocoshis SA, CibuU rvfL, Davis TE, Hinton .TT, Seip M, Banwell JG 
Intestinal an~ pulmonalj' cryptosporidiosis in an infant with severe combined immune 

deficiency. 
J Pediatr.Gastroenterol Nutr 1984; 3: 149-57 

8.Guamer J, Matilde-Nava T, Villasenor-Flores R, Sanchez-Mejorada G 
Frequency of intestinal parasites in adult cancer patients in Mexico 
Arch Ivied Res 1997; 28: 219-22 

9.Sreedharan A, Jayshree RS, Sridhar II 
Cryptosporidiosis among cancer patients; an obsetvation 
J Diarrhoeal Dis Res 1996; 14: 211-3 

lO.Konnan SH, Granot E, Ramu N 
Severe giardiasiq in a child during cancer therapy 
Am J Gastroenterol 1989; 84: 450-1 

ll.Editorial ? 
Blastocrstis hominis:commensal or pathogen. 
Lancet~991;337: 521-2 

7 



..... 
' I 

(C .· 

TABLE SIIO\VING THE PREVALENCE OF STOOL 
PARASITES IN CHILDREN WITH CANCER 

PARASITE 

I. Trichuris trichuria 
2.Ascaris luntbricoides 
3.Giardia Lantblia 
4. Blastocystis hominis 
5 .Hookwonn 
6.Cryptosporidiutn parvurn 

PREVALENCE 

24 °/o 
22% 
6% 
4% 
2 ~lo 
2% 
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