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ABSTRACT:

BACKGROUND:

Children with cancer who are on intensive chemotherapy require multiple blood and its products
transfusion which increases the risk of blood transmissible infection

OBJECTIVE:

To know the prevalence of HBV and HCV infection in pediatric malignancy after starting anti
cancer therapy and To identify the risk factor, that increased the possibility of infection

Design a Prospective interventional study

Participants The present study was conducted on 85 children with malignancies who were
attending the department of pediatric oncology in Mosul,(lbn-Alather hospital) the age of the
patients were between 1-15 years with male: female ratio of 1.5: 1

Main outcome measure. All our patients were tested for HBsAg and HCV antibodies at diagnosis
of malignancy and before starting chemotherapy then after six and twelve months

RESULTS:

Two patients (2.3%) had HBV infection, and no patient had HCV infection initially, while after 6
month of receiving chemotherapy we have 8/70 (11.4) had HBV and also no patient with HCV,
and after 12 months of receiving chemotherapy the percentage of patients with HBV and HCV
were increase to 13/63 (20.6%) and 2/63 (3.2%) respectively .

CONCLUSION:

Its important to ensure on accurate screening of blood and its products before transfusion to these
patients, and also ensure on the receiving HB vaccine before starting chemotherapy. Before this
study, the prevalence of HBV and HCV infection in pediatric malignancy in Mosul city were

unknown, the present study was designed to fill this gap.
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INTRODUCTION:

Viral hepatitis is a major health problem in
developing and developed countries @.  Both
hepatitis B virus (HBV) and hepatitis C virus
(HCV) infection causes major problems in
management of cancer patients. Many of these
patients received multiple transfusions of
different blood components, and this could be

appositional risk factor for acquiring such
infection ¥
Hepatitis B Although direct cytotoxic liver

injury can occur when the viral load is very
high ,the predominant mechanism involve the
cytotoxic T-cell mediated Ilyses of infected
hepatocyte . This event presumably explain why
patient with fulminant hepatitis have no evidence
of HBV replication and why patients who have

cleared HBV have more vigorous immune

responses compared with chronic HBV carrier
(45)
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There are many routes that contribute to increase
the chance of getting HBV infection. These
are :(679)

e Blood and blood product transfusion as
platelets, fresh frozen plasma, cryoprecipitate.

e Percutaneous or per mucosal exposure to
infectious body fluid as saliva, serum, or
through needle stick accidents, shared tooth
brusher.

e Intravenous drug users as in addicts or in
patient with chronic disease who received
frequent intra venous drugs for long period as
in patients with malignancy.

e During surgical procedures when contaminated
equipments is used.

o Sexual transmission of virus also can occur .

e Vertical transmission from infected mother to
her neonate.
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Hepatitis C Virus
Many routes play role in the getting of HCV
infection , these are :

¢ HCV transmitted most reliably through
transfusion of infected blood or blood
product®, before routine blood screening for
anti-HCV antibodies , 17% of new infections
was attributed to transfused blood products
while after blood screening was implemented
the risk decrease to 4% (0%,

e The parenteral drug use is the strongest
predictor of HCV infection 2 |

e Nosocomial transmission of HCV has ranged
from 0-10% @2 .

e The infection can also occur by vertical

transmission 4 .

o More than 40% of hepatitis C cases in United
States today are acquired by some other
(unknown ) route ® . Infection in infancy and
early childhood is asymptomatic in majority of
patients . In children , jaundice may be in
apparent, or it can be severe and may persist for
many weeks (%17

Studies indicate that a combination of interferon

— Alfa with antiviral ribavirin produce better

result than have been obtained with interferon

Alfa alone. Lamivudine (2-3 dideoxycyosine ) is

a cytosine analog , that effectively inhibit HBV

replication and clear HBV-DNA in 23% of

positive children with chronic hepatitis ¢

HB vaccine and HB immunoglobulin (HBIG) are

the most effective strategy to prevent HBV

infection  © HB vaccine is given
intramuscularly into anterolateral thigh for
infants, while in older children the vaccine is
injected in the deltoid muscle ®* 2% Children
with malignancy who received anticancer therapy
are causes susceptible to infection by bacteria,
fungi, virus, and protozoa. HBV infection is one
of such infection which is common in children on
chemotherapy. Control of this disease can be
achieved through effective vaccination; however

RESULTS:

the immunogenic response may be impaired due
to prolonged immunosuppressive therapy ** %2
PATIENT AND METHODS:
A cohort study were done upon eighty five
patients who proved to have different types of
malignancies and who were attending the
department of pediatric oncology in mosul ,
during the period from 1% July 2006 to 30" of
December 2006 and follow up was done on this
group of patients for 1 year .
Their ages were between 1-15 years of age, 52
patients were male and 33 were females. A
questionnaire form was designed to collect
specific information about all the patients
included in the study.
The following information were taken, age, sex,
type of malignancies, history of surgery, history
of invasive procedure (bone marrow aspiration,
fine needle aspiration and bone biopsy) and
history of blood and its product transfusion . Our
patients were evaluated initially before starting
anticancer therapy by aspirating 3ml of blood
sample from each patient enrolled in the study for
the following tests :

1. HBsAg: was detected by third generation
ELISA for determination of HBsAg subtype
in human serum.

2. HCV antibodies were detected by third
generation ELISA which is intended as
screening test to detect antibody to HCV in
human serum .These tests also were repeated
for each patient after 6 month and after 12
month of starting anticancer therapy. During
our study we lost 22 patients, 18 were died
from infection, bleeding, or other causes other
than hepatitis. The remaining 4 patients were
lost to follow up.

The data were analyzed statistically to identify

the potential risk factors, chi-square test (x?) used

to test for the significance between the groups ,

P-value is not significant if its > 0.05 , significant

if its < 0.05, and highly significant if < 0.001

Table No. 1:_Sex Distribution.

Sex No. %
Male 52 61.2
Female 33 38.8
Total 85 100%

Of the 85 patients with malignancy, 52(61.2%)

were male and 33(38.8%) were female, giving
male: female ratio of 1.5:1
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Table No. 2: Types Of Malignancy.

Type of malignancy No. | %
Acute lymphoblastic leukemia (ALL) | 44 51.8
AML 2 2.4
NHL 11 12.9
HD 7 8.2
Neuroblastoma 8 9.4
Wilms tumor 7 8.2
Retinoblastoma 1 1.2
Osteosarcoma 2 2.3
Others 3 3.6
100
Total 85 %

ALL form the most common type of Iymphoma (NHL, HD) neuroblastoma, Wilms
malignancies in this group, followed by tumor and then other types of malignancies.

Table No. 3: Prevalence Of HBV Infection .

- No. of patients with HBV | |
State of HBV screening infection % p-value
At diagnosis 2/85 2.3% 0.02
Afterémonth of treatment 8/70(85-15=70) 11.4% ) <0.001
After12month of 13/63 20.6%
treatment

e After 6months we lost 15 patients (died or ©It’s found that the prevalence of HBV infection

missed ) so the remaining patients (85-15=70  increased significantly ~from 2(2.3%) to
patient). 8(11.4%) after 6months of treatment and to

o After 12 months we lost 22 patients (died or ~ 13(20.6%) patients after 12months.
missed ) so the remaining patients (85-22=63

patients) .
Table No. 4: Prevalence Of HCV Infection.
State of HCV screening No. of patients with HCV infection | % p-value
At diagnosis Zero/85 0%
Afterémonth of treatment Zero/70 0%
After12month of treatment | 2/63 3.2% | 0.18

e Total No. of remaining patients after 12month treatment is zero, but after 12months of
63 patients. treatment there is insignificant increase in the

e Its found that the prevalence of HCV infection ~ patients 2(3.2%) .
at initial diagnosis and after 6months of

Table No. 5: Correlation between hepatitis markers and blood and its products transfusion after 12months

of treatment .
Hepatitis marker Mean no. of blood and its products transfusion p. value
HBsAg
-ve 3.8 <0.001
+ve 8
HCV-Ab
-ve 4.2 0.001
+ve 11
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Total No. of blood and its products received by
negative patients for HBsAg divided by total no.
of patients , the total no. of blood and its products
received by patients with positive HBsAg divided

by their total no. , this applied also for HCV .
There is a significant correlation between the no.
of blood units transfused and the incidence of
HBV and HCV infection .

Table No. 6: Correlation between HBV infection and others risk factors.

No.

of

Risk factors HBV+ve No. of HBV-ve | p. value
Invasive procedure (BM | No. | % No. | % 0.36
asp,bone bx,fine needle asp) | 13 100% | 47 94% '
Surgery 6 46.1% | 17 34% 0.2
Chemotherapy 13 100% | 50 100% 1.0

This table shows all these factors have insignificant effects on the incidence of HBV.

Table No. 7:Correlation between HCV infection and others risk factors.

Risk factor No. of HCV+ve | No. of HCV-ve | p.value
No. % No. | %

Invasive procedure 0.2

(BM.asp.bone bx,fine needle | 2 100% 52 85.2% '

asp.)

Surgery Zero | 0% 23 37.7% 0.14

Chemotherapy 2 100% 61 100% 1.0

This table show all these factors have insignificant value on the incidence of HCV .

DISCUSSION:

Children with cancer who are on intensive
chemotherapy require multiple blood and its
products transfusion which increases the risk of
blood transmissible infection such as HBV and
HCV infection, also the need for frequent blood
counts, invasive diagnostic procedures (bone
marrow aspiration, bone biopsy, fine needle
aspiration), intravenous therapy, surgery, in
addition to immunosuppressed status of these
patients, all of these will further increase the risk
of HBV and HCV @),

We found that male: female ratio of 1.5:1, this
difference is because of the increased risk of
ALL, lymphoma, and medulloblastoma among
the young boys ®. These results go with that
obtained by Ali Mostafa etal. Where they
obtained male: female ratio of 1.7:1 ®® . Of the
85 patients, 44(51.8%) suffered from ALL,
2(2.4%) had AML, 11(12.9%) had NHL, 7(8.2%)
had HD, 8(9.4%) of  cases had
neuroblastoma,7(8.2%)had wilms tumor, 1(1.2%)
had retionoblastoma, 2(2.3%) osteosarcoma, and
other 3(3.6%) had PNET and rabdomyosarcoma .
these results reveal that the acute lenkemia is the
most commen type of malignancies in children,
which goes with results in united state where the
acute leukemia account 41% of all malignancies

In our study we had significant increase in HBV
this was comparable to a study done by Ali
Mostafa etal ©¥, in Egypt a group of pediatric
malignancy, where they found the prevalence of
HBV and HCV before start treatment, 3.6%,
0.9% respectively, and after 6 months of
anticancer therapy, they also have significant
increase in prevalence of HBV (18.2%) . While
in contrast to our result, where we have
insignificant increase in HCV, Ali Mostafa ¥
study has significant increase in HCV. Also
another study was done by S.A.AL-Hadad in
Baghdad on group of pediatric malignancy where
they found that there is significant increase in
HBV 27.3% while the HCV had insignificant
result, so these study go with our study “®. This
difference in the prevalence of HCV between our
study and the results of above studies may be
related to the fact of low prevalence of HCV in
our country 9.

If we compare the seropsitivities for HBV in our
work it’s much higher than that obtained by a
study done by Monteleone P.M. In USA where
they have no seroconversion of their malignant
patients after receving anticancer therapy for
several months ©®” . This difference in the
prevalence of HBV is due to that in USA since
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1980 all blood and its products have been
routinely tested for HBsAg in addition to highly
public health education, improved sanitation,
infection control policies in hospital and clincs,
and most importantly the availability of the safe
and effective vaccine have led to adramatic
decline in HBV infection. All of these factors are
lacking or at least inadequent in developing
countries (like our country) which explain the
high seroprevalnce of hepatitis ”. While for
prevalence of HCV infection they have higher
than our results.

Correlating between the number of blood and its
products units transfused and the seroprevalnce
of hepatitis B and C in our study, we were able to
find a statistically significant correlation between
the number of blood units transfused and the
increase in HBV and HCV seropositivties after
12 months of treatment (p value = < 0.001) for
HBYV infection which is in agreement with study
by Ali Mostafa etal ® | and for HCV ( p value =
0.001) which is in contrast to study done by Ali
Mostafa ®® | in which there is no significant
correlation between number of blood units and
increase in HCV.This difference may be related
to many routes of transmission of HCV other
than blood transfusion.

In contrast to our results, a study done in Turkey
by Kebudi etal ® where there is no significant
correlation between the number of blood units
transfused and the risk of acquiring HBV or
HCV , this difference may be related to that of
the transmission of HBV and HCV infection may
not only depend on blood transfused, but also on
other routes of transmission in addition to the
immunosuppressive state of patients .

In agreement with our results for the prevalence
of HCV , study done by Fink F. etal ® where
they found that the anti-HCV positive children
had received significanty more blood transfusion
compared to seronegative patients . Its found that
the children with oncologic disease are at
significant risk of acquiring HCV mainly by
multiple blood transfusion because the blood
screening for antibloodies to HCV could not
completely eliminate the risk of HCV
transmission by blood because these antibodies
usually appear within 2-3 weaks after acquiring
the infection @4 .

We found that the risk of invasive procedures
(bone marrow aspirate, bone biopsy, fine needle
aspiration ) on the prevalence of HB infection
and HC infection was statistically insignificant
(p-value = 0.36 , 0.2 respectively ) these results
were the same as the results of Ali Mostafa

where they also have insignificant difference
between positive and negative patients % ,
About the risk of major surgery we were not able
to demonstrate any significant difference between
negative and positive cases for HB and HC
patients, (p-value = 0.2, 0.1, respectively ). This
will go with a study of Ali Mustafa etal®, and
another study of Kristen Visona etal®*®. Where
they found the surgical procedures have no rote
on the prevalence of hepatitis.

Because all our patients who were seronegative

and seropositive for both HBV and HCV

infection (100%) received chemotherapy, so we
can not get an informative p-value that reflect the
actual effects of chemotherapy on the prevalence

of HBV and HCB infection .

Its clear that the chemotherapy play an important

role in increasing prevalence of HBV and HCV

infection by its immunosuppressive effects which
lead to decrease the antibodies titer which is
previously  acquired, also impaire the
immunogenic response to HB vaccine 2, which
is given to all seronegative patients in schedule of

(0,1,6 month) at diagnosis of cancer, inspite of

that fact all our patients receive 3 doses of

hepatitis B vaccine according to national Iraqgi

vaccination schedule, and its showed that after 3

doses of the vaccine 67% of patients receiving

anticancer therapy had protective anti-HBs
antibody titer compared with 97% of those not
receiving chemotherapy

Recommendation

All seronegative patients should receive HB

vaccine Accurate screening of blood and blood

products for HBV and HCV.  Health education
of paramedical personnel, patients , and patients
family. Use of disposable equipment. Use of

GM-CSF as adjuvant given with HB vaccine.
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